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PREFACE 





_ Tse Handbook of Chemistry and Physics, continuing the 
_ policy of the past, is being revised at frequent intervals. 
_ The general features and scheme of arrangement, which have 
received extensive endorsement in former editions have been 
retained. The aim throughout has been to present in condensed 
_ form as large an amount of accurate, reliable and up-to-date 
_ information in the fields of chemistry and physics as was con- 
sistent with convenience in form and the possibility of wide 
utility and distribution. A very large proportion of the tables 
have been compiled especially for the Handbook from various 
authoritative collections of data and from the current journals. 
Since the beginning special consideration has been given to 
the requests and suggestions of those who have used former 
editions. In this way it has been hoped to develop the book 
along lines most acceptable to those interested in a volume of 
this type. Suggestions and contributions are received each 
year from many eminent chemists and physicists including 
members of the teaching profession and those engaged in 
industrial work. We believe this coéperation to have been of 
very great value in the growtlf and development of the work. 
An attempt has been made to include material on all branches 
_ of chemistry and physics and the closely allied sciences, which 
would be likely to find any extended use. On the other hand, in 
order to retain the convenience of moderate dimensions and at 
the same time allow for natural growth due to the extension of 
knowledge in these sciences, and logical additions along lines 
already developed, it has seemed necessary to exclude types of - 
- material of use only in certain highly specialized lines of work. 
Chemistry and physics, always ciosely related sciences, have 
been brought into much more intimate relations by the more 
recent developments of research. To an increasing extent the 
student of either science should have a knowledge of the other. 
It would seem that there should be a large field for a single 
volume containing the constants and formule of the two sciences 


together with mathematical and conversion tables adequate for 


PREFACE TO THE TWENTY-FIRST EDITION 


accurate computation. The generous response which the previ- 
ous editions have met indicates that the volumes have been 
found useful and it is with the hope of even more completely 
meeting the needs of the chemists and physicists of the English- 
speaking world that succeeding editions are offered. 
CHEMICAL RUBBER PUBLISHING CO. 


CLEVELAND, OHIO 


PREFACE TO THE TWENTY-FIRST 
EDITION 


The Twenty-First Edition of the Handbook of Chemistry 
and Physics represents an increase in number of pages over the 
preceding edition of only 64. There are, however, over 175 
pages of new composition entailed by complete revision si 
several important tables. 

The mathematical section presents several new features. 
The numerical table of former editions has been replaced 
by a new and improved form. It now appears in two parts, 
the first of which gives the reciprocals and the circumference 
and the area of circles. The second part is devoted wholly 
to squares, cubes and roots, and all values are given to at least 
seven significant figures. The square roots of 10x and the cube 
roots of 107 and of 100n are included. 

A table of haversines and considerable material on statistics 
have been added, and the order of arrangement altered so as 
to,place the four- and five-place logarithm tables at the front 
of the volume. 

The collection of laboratory arts and recipes has been 
completely revised and enlarged by material sent in by a large 
number of contributors in charge of or associated with educa- 
tional or commercial laboratories. ; 

The photographic section has been much enlarged and 
includes a large variety of new formulae and a completely 
revised table of plate and film speeds given in the Scheiner 
and in the Weston systems. 

The increasing availability and widespread utilization of 
commercial plastics makes particularly appropriate the new 
and unusually complete collection of data for this class of 
material. The table occupies 17 pages and covers a very 
wide range of properties. 
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Sodium Hydroxide or Potassium Hydroxide.— Vinegar, 
lemon juice, orange juice, oil, milk. ; 


Sulfuric Acid———Same as for hydrochloric acid with the 
addition of soap or oil. 


Sulfurous Acid or Sulfur Dioxide.—Mustard plaster on 
chest; narcotics, expectorants. 


Wood Alcohol (Methyl Alcohol or Methanol).—Emetic or 
wash out stomach (stomach tube) with a solution of 10 grains 
sodium citrate per ounce of water. Give milk, white of egg 
or flour in water; purgative of magnesium sulfate (15 grams); 
stimulate and combat collapse. In case of cardiac or pulmo- 
nary failure use artificial respiration. Physicians may adminis- 
ter atropine, digitalin or strychnine as stimulants; to cause 
perspiration and elimination of the poison use 0.1 grain of 
pilocarpine hydrochloride. 


BURNS AND SCALDS 


Exclude air by thin paste of starch, flour, or baking soda. 
Ordinary oils such as vaseline, olive or castor oil, lard or cream 
may also be used. Lime water mixed with an equal part of 
raw linseed oil makes an excellent dressing. An especially valu- 
able material for all burns is picric acid gauze which may be 
applied in the form of a compress. 


After treatment with any of the above materials, cover with 
a cloth or with cotton and hold in place with a light bandage. 


Apply a freshly prepared 5% tannic acid solution. Place 
several layers of sterile gauze over the burned area, saturate 
with the tannic acid solution and bandage loosely. 


ACID AND ALKALI BURNS 


With either, wash off as quickly as possible with a large 
quantity of water. Water from a tap may be allowed to flow 
over burns. 


Acids 


t 

While the injury is being washed, have procured lime water 
or lime water and raw linseed oil mixed together in equal pro- 
portions or a mixture of baking soda and water or soap suds and 
apply freely. For acid in the eye wash as quickly as possible 
with water and then with lime water. 

Alkalis : 

Wash with a large quantity of water as for acid burns. _ Neu- 
tralize with weak vinegar, hard cider or lemon juice. For limeor 
other strong alkali burns in the eye wash with weak solution of 
vinegar or with olive oil or a saturated solution of borie acid. 

xvl 
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¥ FIRE PRECAUTIONS AND CHEMICAL HAZARDS 


__ Acetone.—Dilute with a spray of water to avoid spread of 
- burning liquid. Use suitable gas mask. 

Alcohol.—See under acetone. 

Ammonia.—Use water and dilute acid. Use suitable gas 
- mask. 

Benzol or Benzene.—Use water to cool containers which 
re endangered; extinguish flame with sand, earth, fire-foam 
or carbon tetrachloride fire extinguishers. Use suitable gas 

Calcium Carbide—Do not use water as this generates 
acetylene, an inflammable and explosive gas; cut off electric 
eurrent to avoid ignition of gas. Remove containers to a dry 

place. Use gas mask. 

Carbon Disulfide——Use water to cool containers which are 
endangered; extinguish blaze with sand, earth, fire-foam or 
earbon tetrachloride fire extinguishers. Use suitable gas mask. 

_ Carbon Tetrachloride.—Do not use a fire extinguisher filled 

_ with carbon tetrachloride (pyrene or carbona) on flames caused 
_ by an electrical short circuit in a confined space; the carbon 
tetrachloride may be decomposed into toxic gases. 

Celluloid—Use large volumes of water and sand. The 
smoke contains oxides of nitrogen which are injurious. Use 
suitable gas mask. 

Chlorine—Spray with water. The pungent nature of the 
gas makes the use of a gas mask imperative. 

Collodion.—See under carbon disulfide. 

Ether.—See under carbon disulfide. 

Gasoline.—See under carbon disulfide. 

Hydrochloric Acid.— Use large volumes of water also chalk or 
soda. Use gas mask. 

Hydrocyanic or Prussic Acid—Suitable gas mask is cotintial 
because of the extremely poisonous nature of the vapors. 
Provide ventilation. 

' Lacquer Solvents.—See under carbon disulfide. 

Magnesium. Do not use water. Use sand or earth to 
extinguish flames. Remove containers to a dry place. 

Nitric Acid and Oxides of Nitrogen—Use large volumes of 
water. Do not use sand orearth. Use gas mask. 
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Potassium.—Do not use water. Remove containers to a 
dry place. Extinguish flames with sand or earth. For 
storage, potassium is kept immersed in petroleum. 
Potassium MHydroxide.——Use large volumes of water or 
dilute acids, E 
Phosphorus.—Use water and wet sand. Use gas mask. 
For storage, white phosphorus must be kept immersed in 
water. Red phosphorus is less dangerous. 
Sodium.—See under potassium. : 
Sodium Hydroxide.—See under potassium hydroxide. _ 
Sulfur.—Extinguish with water or sand. Use gas mask. 
Sulfuric Acid —See under hydrochloric acid. 
Turpentine.—See under acetone. 
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USE OF MATHEMATICAL TABLES 


; For a complete discussion of the principles and use of mathe- 
' matical tables, textbooks on the subject should be consulted. 
The following brief statements are intended to give only suffi- 
cient information to make possible the intelligent use of the 
tables, omitting for the most part any attempt at treating the 
theory and principles. 

Exponential Method of Expressing Numbers—For conveni- 
ence in writing and manipulation, numbers are often expressed 
as factors of appropriate powers of 10. The following examples 
will illustrate: 

2,,380,000,000. may be written 2.38 
238. may be written 2.38 x 10? 
238 may be written 2.38 

x -000000238 may be written 2.38 X 10-7 


’ Logarithms—The logarithm of a number is the exponent of 
that power to which another number, the base, must be raised 
to give the number first named. Any positive number greater 
than 1 might serve as a base. Two have been selected, yield- 
ing two systems of logarithms. One base, 2.718 .. . . usually 
indicated by the letter e, gives rise to a system of logarithms 
convenient in higher mathematics. These are called natural, 
Napierian, or hyperbolic logarithms. Reference will be made 
to their use in a subsequent paragraph. 


_ The other base used is 10, giving logarithms particularly 
adapted to use in computation, called common or Briggian 
logarithms. Tables of logarithms given without ota ae 
are invariably of this latter type. 


Since most numbers are incommensurable powers of ten, a 
common logarithm, in general, consists of an integer which 
is called the characteristic and an endless decimal, the mantissa. 


It is to be observed that the common logarithms of all num- 
bers expressed by the same figures in the same order with the 
decimal point in different positions have different character- 
istics but the same mantissa. To illustrate:—if the decimal 
point stand after the first figure of a number, counting from 
the left, the characteristic is 0; if after two figures, it is 1; if after 
three figures, it is 2, and so forth. If the decimal point stand 
before the first significant figure the characteristic is —1, usually 
written 1; if there is one zero between the decimal point and the 
first significant figure itis 2.andsoon. For example: log 256 = 
2.40824, log 2.56 = 0.40824, log 0.256 = 1.40824, log 0.00256 = 
3.40824. The two latter are often written log 0.256 = 9.40824 
—10, log 0.00256 = 7.40824 —10. 
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A method of determining characteristics of logarithms is to 
write the number with one figure to the left of the decimal point 
multiplied by the appropriate power of 10. The characteristic 
is then the exponent used. For example: 


256,000,000 = 2.56 xX 108 log = 8.40824 
0.000000256 = 2.56 X 10°7 log = 7.40824 or 3.40824 —10 


Inasmuch as the characteristic may be determined by inspection 
the mantissas only are given in tables of common logarithms. 
To find the logarithm of a number: 


For a number of four figures, take out the tabular mantissa 
on a line with the first three figures of the number and under its 
fourth figure. The characteristic is determined as previously 
explained. 

For a number of less than four figures, supply zeros to make 
a four figure number and take the value of the mantissa from 
the tables as before. For example: log 2 = log 2.000 = 0.30103. 


For a number of more than four figures, take the tabular 
value of the mantissa for the first four figures; find the differ- 
ence between this mantissa and the next greater tabular man- 
tissa and multiply the difference so found by the remaining fig- 
ures of the number as a decimal and add the product to the 
mantissa of the first four figures. For example: to find log 
46.762. 

log 46.76 = 1.66987 


Tabular difference between this mantissa and that for 4677 
is .00010. 
.. log 46.762 1.66987 + .2 * .00010 
1.66987 + .00002 
1.66989 


To find the number corresponding to a given logarithm: 


If the mantissa is found exactly in the table, join the figure 
at the top which is directly above the given mantissa to the 
three figures on the line at the left and place the decimal point 
according to the characteristic of the logarithm. For example, 
log"! (antilogarithm) 3.39967 = 2510. 


If the mantissa is not found exactly in the table it is necessary 
to interpolate. For example, log™! 3.40028 = 2513. + %/..= 


ZO1325- 


owl 


. _The column of proportional parts at the right of each ‘page 
of the table shows, under the heading of the various tabular 
differences, the parts of these differences which correspond to 
the digits from 1 to 9 in the fifth place. This makes it possible 
to take out a logarithm for a five figure number or to find an 
antilogarithm of the same number of significant figures with 

‘increased facility, usually by inspection. 
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The following formulae express the relations on which the use 
of logarithms is based: 


log ab =log a+log b 
log 4 = log a—log b 
log a” =n Xlog a 
wi _ logo 
/ log Y/a= ea 
The following examples will serve as illustrations: 
1. 52600 X 0.00381 X 2.74 = 549.1 
log 52600 = 4.72099 


log 0.00381 = 3.58092 
log 2.74 = 0.43775 


Sum: 2.73966 
Antilogarithm = 549.1 


The sum is the logarithm of the product, the mantissa of 
which is 73966. On looking up this mantissa in the logarithm 
tables we see that it corresponds to the digits 5491. The char- 
acteristic is 2, hence there are three figures before the decimal 
point. The number corresponding to the logarithm, called the 
antilogarithm, is 549.1. 


2. 0.00123 = 52.7 = 0.00002334 An Alternative method: 


log 0.00123 = 3.08991 log 0.00123 = 7.08991 —10 
log Bea Lost log 52. ele 2iow 
Subtracting 5.36810 5.36810 —10 
Antilog 0.00002334 

The characteristic 5 (5. —10) shows four zeros after the 


decimal point before the first significant figure. 


273 X780 ont 
oe 392x760 15 X0.09=1.295 
log 273 = 2.43616 log 292 = 2.46538 
log 780 = 2.89209 log 760 = 2.88081 
al a i 5 yey 1og denominator = 5.34619 


: 


log sum = 5.45858 


log numerator = 5.45858 
log denominator = 5.34619 
subtracting = (O11239 
antilogarithm = 1.295 
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As division may be accomplished by multiplying by the 
reciprocal of a number, the above may be considerably simpli- 
fied. The logarithm of the reciprocal of a number, called the — 
cologarithm, is readily obtained from the table by subtracting 
the logarithm of the number from zero. This may readily be 
read off from the table of mantissas. Change the sign of the 
characteristic algebraically adding to it — 1, then mentally sub- © 
tract each figure of the mantissa from 9 proceeding from left 
a. right, the last figure being subtracted from 10. The example 
then is: “ 


log 273 = 2.43616 
log 780 = 2.89209 
log 15 = 1.17609 
log 0.09 = 2.95424 
colog 292 = 3.53462 
colog 760 = 3.11919 
0.11239 
4. (0.00098) = 9.224 « 10°18 An alternative method: 
log 0.00098 = 4.99123 log 0.00098 = 6.99123—10 
4 4 
3.96492(a) 27.96492 —40 
4x4 16. (b) or 7.96492 —20 
ae See or 13.96492 


log (0.00098) = 13.96492 
antilog = 9.224 X 10713 (¢) antilog = 9.224 x 10718 
In the above it will be noted that the mantissa is always 
positive hence the multiplication of the mantissa shown at (a) 
while (b) shows the multiplication of the characteristic. (c) is 
the algebraic sum. 
5. 0/492 =3.455 
log 492 =2.69197 
Dividing the logarithm by 5 gives as the logarithm of the 
root 0.53839 the antilogarithm of which is 3.455 both charac- 
teristic and mantissa being positive. When the characteristic is 
negative and not evenly divisible by the root to be taken a 
modification of the logarithm is necessary. 
6. \/ 0.000372 = 
log 3.72X10-4 = 4.57054 (a) 
=26.57054—30 (b) 
dividing (b) by 3 gives 8.85685—10 which may be written 
4 
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2.85685 and is the logarithm of the root sought, the antiloga- 
rithm of which is 0.07192. 

as 0.000372 1-2 = 0.000076674 


log 0.000872 = 4.57054 
or 6.57054—10 
i 
7.88465—12 


* 


antilogarithm 0.000076674 


Four-Place Logarithms—This short table on two facing pages 
makes possible logarithmic computation precise to four signi- 
ficant figures, (three without interpolation). The mantissa is 
ae complete and the proportional parts indicated for each 
ine. 


Four-Place Antilogarithms—Some computers prefer to use 
separate tables for determining antilogarithms; the table being 
entered from the margins with the logarithm and the number 
being found in the body of the table. Such a table is given to 
accompany the four-place logarithms. 


Five-Place Logarithms—For computation involving five 
significant figures, (four without interpolation) the five-place 
table will be adequate. Since the first two figures will be the 
same for several lines of the table they are given in the first line 
only. The point at which these first two figures change is indi- 
cated by an asterisk. While space does not permit the pro- 
portional parts for each line, tables will be found for each tabular 
difference. 


The supplementary table following the five-place logarithms, 
giving seven-place logarithms for numbers of five significant 
figures from 10,000 to 12,000 will be found convenient to in- 
crease precision and avoid the inconvenience of interpolation 
where the differences are large. 


Logarithms of the Trigonometric Functions—Logarithms of 
the functions are given for each minute from 0-360°. 


The quantity — 10 is to be appended to all logarithms of the 
sine and cosine, to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 


_ With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
ee bottom of the page use the column designations at the 

ottom. 


With degrees at the left (top or bottom) use the minute col- 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 
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To illustrate the proper employment of headings for angles. 
in the four quadrants— 

logsin 6° 24’=9.04715—10 log sin 186° 24’ =9.04715 —10 

log sin 83° 15’=9.99698—10 log sin 263° 15’ =9.99698 —10 

logcos 96° 41’=9.06589—10 log cos 276° 41’ =9.06589 —10 

log cos 173° 49’=9.99747 —10 log cos 353° 49’ =9.99747 —10 


For the accurate determination of values where the tabular 
differences are large, the values of CS and CT are given. The 
following equations indicate their use. ; 


To find the logarithm of the functions of an angle: 
For angles 0-3° For angles 87—90° 


log sin 6 = log @’’ — CS___ log cos 6 = log (90° — 0)” — CS 
log tan 0 = log 6” — CT log cot @ = log (90° — 0)” — CT 
log cot 6 = colog tan 6 log tan @ = colog cot @ 


To find the angle: 
For angles 0-3° For angles 87-90° _ 
log 6’’ = logsin 6+ CS___ log (90° — 0)” = log cos 6 + CS 
log 0” = log tan @ + CT log (90° — 0)” = log cot 6 + CT 


In the above expressions, @’’ and (90° — 6)” are used to indi- 
cate the value of the angles expressed in seconds. The values 
in the body of the table are the cologarithms and should be used 
as indicated above. 


The values of the logarithms S and T are also given in a 
separate table. For these the following relations hold: 


To find the functions of an angle. 


log sin 6 = log 6” + S log cos 6 = log (90° — 9)” + § 
log tan 6 = log 0’ + T log cot 6 = log (90° — 0)” + T 


To find the angle. : 
log 6” = log'sm.6—S log (90° — 0)” = log cos 6 —S§ 
log @” = log tan 6 — T log (90° — 6)” = log cot 6 — T 


Where the values of CS and CT are given, the angles express- 
ie in seconds are given in the supplementary column at the 
eft. 


The tabular differences are given under the headings ‘‘d”’ and 
“e.d.”, the latter referring to the common difference for the 
tangent and cotangent. Tables of proportional parts (“P.P.”) 
facilitate interpolation. At the bottom of each column will be 
found special proportional parts between the tabular differences 
for the tangent or cotangent and those for the sine or cosine. 
These are useful when one function is to be obtained directly 
from the other without determining the angle. 

For example, suppose log tan @ is given as 9.67644 and log 

cos @ is required. The difference between the given logarithm 

and that given in the table, 9.67622 (opposite 25° 23’), is 22. 
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The tabular differences of the two logarithmic functions at this 
place are 32 and 6. In the proportional table for 4%, 22 corre- 
- sponds to 4; this, subtracted from the tabular logarithmic 
cosine 9.95591, gives the required log cos 6 = 9.95587. 


The symbols 5 and 5 are used to indicate how the terminal 5 
has been derived. For example, the logarithm 8.83075 is 
more fully given as 8.8307495 while the value 9.40826 is derived 
from 9.4082539. 


Natural Trigonometric Functions—Values of the natural 
trigonometric functions of angles are given for each minute 
from 0-360°. 


For degrees indicated at the top of the page use the column 
headings at the top. For degrees indicated at the bottom use 
the column indications at the bottom. 


With degrees at the left of each block (top or bottom), use 
the minute column at the left and with degrees at the right of 
each block use the minute column at the right. 


Natural Functions and their Logarithms are given for 
angles in degrees and tenths from 0 to 90 degrees. 


Natural Functions and their Logarithms are given for 
angles in radians and hundredths, from 0 to 2 radians. 


Haversines— Values of (1 — cos 6) /2 for angles between 0 and 
180° are given to four significant figures. The four-place 
mantissas of the logarithms of the haversines are also given. 
The correct characteristic must be provided in each case. 


The listed values of the haversines were derived from values 
which were computed to seven significant figures. The 
logarithms were independently derived from the more exact 
values of the haversines and are, therefore, in many cases not 
the exact value of the logarithm of the haversine as listed. 
This is notably true at the beginning of the table where the 
logarithm can be given with more exactness than the function. 


Natural Logarithms—The natural logarithms of numbers 
are presented in a group of tables. To find logarithms not 
included in the tables, the following method is used: 


To find the logarithm of a number which is ; or 10 times etc. 
a number whose logarithm is given, subtract from or add to the 
given logarithm the logarithm of 10. 


Thus log 1.6 = log 16 — log 10 
log 160 = log 16 + log 10 ete. 


Table A gives logarithms of numbers from 0.00 to 0.99. —10 
should be appended to each. For instance: log. 0.48 = 9.266 — 10 


Table B gives logarithms of numbers from 1.00 to 10.09. 
For example: log. 4.86 = 1.58104 : 


é 
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Table C gives logarithms of numbers from 10 to 99. For 
example: log. 48 = 3.87120 ; 


Table D gives logarithms of numbers from 100 to 1109. For 
example: log. 486 = 6.18621 


Exponential Functions—Values of e”, log e* and e~* where 
e is the base of the natural system of logarithms 2.71828 . . . 
and x has values from 0 to 10. Facilitating the solution of 
exponential equations, these tables also serve as a table of 
natural or Naperian antilogarithms. For instance if the 
logarithm or exponent x = 3.26 the corresponding number or 
value of e” is 26.050. Its reciprocal e~ is .038388. 


Hyperbolic Functions—The table gives the values and 
logarithms of the hyperbolic sine x, cosine x, tangent a and 
cotangent x for values of x from 0 to 5. 


Degrees-Radians—This table gives the value in radians to 
five significant figures; for each 10 minutes from 0° 0’ to 90° 0’; 
for each degree from 90 to 180; for each 10 degrees from 
180 to 480. Values are also given for each minute from 0-60’ 
and for each second from 0-60”. 


Tables are also provided to facilitate changing from degrees 
and decimal fractions to radians, from decimal fractions of a 
degree to minutes and seconds and the reverse operations. 


Numerical Tables—The first section gives the reciprocals 
of numbers from 0 to 1000 and circumferences and areas of 
circles with diameters having these values. Reciprocals and 
circumferences for values not listed can be obtained by an 
appropriate shift of the decimal point. 


The second section is devoted to squares, cubes and roots. 
The squares and cubes from 1 to 1000 are given exactly. The 
roots are given to seven significant figures. Since the square 
roots of 10m are given, values of the square roots from 1 to 
10,000 may be found directly. For the square roots of numbers 
below and above this range, use may be made of the following 


relations: +/100n = 10\/n; +/1000n = 10V10n; Vibn = 
PoV 100; Vshon = dyn; VS edoon = boV 100. For exam- 
ple, the square root of 0.268 may be found by using the form, 


/0.268 = stv 10 X 268. The tabular value for the square 
meres wees for 268 is 51.76872. Hence, the desired root is 
° ) . 


Values of cube roots for all numbers from 1 to 100,000 will 
be found directly in the table. Cube roots for numbers above 
or below this range will be found from the following relations: 
V1000n = 10/n; V/10,000n = 10x/10n; +7100,000n = 
10-V/100n; W/ fon = ay~/100n; W ston = ty W100; Vaden = 
wsVn. For example, the cube root of 731,000 may be found 
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by using the form, ~/731,000 = 10¥/731. The tabular value 
of the root for 731 is 9.008223. The desired root is, therefore, 


~ .90.08223. 


Powers of Numbers—This table is given to supplement the 


_ values of squares and cubes of numbers found in the preceding 


numerical table. The larger numbers are expressed exponen- 


eee 


—_——— se —_— - 


tially to at least seven significant figures. The approximate 
value written as a whole number may be obtained by shifting 
the decimal point to the right by the number of places indicated 
in the exponent of 10 shown at the head of each group of values. 
For example: the approximate value of 33 is found in the 
table as 14.064086 X 104. Written as a whole number it is 
1,406, 408,600,000. 

Factorials and their Logarithms—The product n X 
(n — 1) X (n — 2) X -- + X Liscalled factorial n, expressed as 
m! or jn. For example: factorialnd5 = 5 X% 4xi38 «2 x!T = 
120. Factorials are very often met with in series. For pur- 
poses of computation in such cases the table giving the values of 
the factorials and of their logarithms for numbers from 1 to 
100 is provided. The values of the factorials are expressed 
exponentially to 5 significant figures. 


A brief table of exact values and reciprocals of factorials is 


to be found on page 140. 


Factors for Computing Probable Errors—The probable 
error of a series of m measures di, @, @3 . . . @n, the mean of 
which is m, is given by the expression, 





@ = OV in a Fe = aa F - = + (1 — de)? 


The probable error of the mean is, 





'R= eenetss tm — ai)? + (m — a2)? + - + + (m — an)? 


Vn(n — 1) 
The following approximate equations are convenient forms for 
computation, 
S (pipe ee 
V n(n — 1) 


(eg 
nvin —1 


© 
| 


E 





The symbol <d represents the arithmetical sum of the 


- deviations. 


For convenience in computing the probable error the value 
of several of the factors involved is given for values of n from 2 


to 100. 
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Probability of Occurrence of Deviations—The signifi- 
cance of deviations is indicated by this table. The probability 
of occurrence of deviations as great as or greater than any 
specific value is given for various ratios of deviation to probable 
error and also with respect to the standard deviation «. The 
probability of occurrence is stated in per cent or chances in 
100. The odds against occurrence are also stated. The 
probable error is 0.6745 X (¢). 


Areas, Ordinates and Derivatives of the Normal Curve 
of Error—lIf, for a large number of observations, the frequency 
y, of the occurrence of an error of magnitude ¢ be plotted, a 
curve results whose equation may be written, 


fie 1 
/ 2a 
The area, ordinates and derivatives for this curve given in the 
table are useful in the treatment of observational data. A text 


on statistical methods should be consulted for a complete 
explanation. 


Factors and Primes—The table presents the prime factors 
of all factorable numbers and the logarithms of all prime num- 
bers from 1 to 2000. 


Interest Tables—The equations involved in the computa- 
tion and use of the interest tables are collected at the beginnin 
of this section. For further explanation the reader is ferred 
to a textbook of the mathematics of finance or investment. 
A much more complete set of interest tables is to be found in 
“Tables of Applied Mathematics in Finance, Insurance, 
Statistics,’ edited by James W. Glover. 


ext 
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10 0000 0043 0086 0128 0170 








0212 0253 0294 0334 0374 





11 0414 0453 0492 0531 0569 | 0607 0645 0682 0719 0755 
12 0792 0828 0864 0899 0934 | 0969 1004 1038 1072 1106 
13 1139 1173 1206 1239 1271 | 1303-1335 1367 1399 1430 
14 1461 1492 1523 1553 1584 | 1614 1644 1673 1703 1732 
15 1761 1790 1818 1847 1875 | 1903 1931 1959 1987 2014 
16 2041 2068 2095 2122 2148 | 2175 2201 2227 2253 2279 
17 2304 2330 2355 2380 2405 | 2430 2455 2480 2504 2529 
18 2553 2577 2601 2625 2648 | 2672 2695 2718 2742 2765 
19 2788 2810 2833 2856 2878 | 2900 2923 2945 2967 2989 
20 3010 3032 3054 3075 3096 | 3118 3139 3160 3181 3201 
21 3222 3243 3263 3284 3304 | 3324 3345 3365 3385 3404 
22 3424 3444 3464 3483 3502 | 3522 3541 3560 3579 3598 
23 3617 3636 3655 3674 3692 | 3711 3729 3747 3766 3784 
24 3802 3820 3838 3856 3874 | 3892 3909 3927 3945 3962 
25 3979 3997 4014 4031 4048 | 4065 4082 4099 4116 4133 
26 4150 4166 4183 4200 4216 | 4232 4249 4265 4281 4208 
27 4314 4330 4346 4362 4378 | 4393 4409 4425 4440 4456 
28 4472 4487 4502 4518 4533 | 4548 4564 4579 4594 4609 
29 4624 4639 4654 4669 4683 | 4698 4713 4728 4742 4757 
30 4771 4786 4800 4814 4829 | 4843 4857 4871 4886 4900 
31 4914 4928 4942 4955 4969 |.4983 4997 5011 5024 5038 
32 5051 5065 5079 5092 5105 | 5119 5132 5145 5159 5172 
33 5185 5198 5211 5224 5237 | 5250 5263 5276 5289 5302 
34 5315 5328 5340 5353 5366 | 5378 5391 5403 5416 5428 
35 5441 5453 5465 5478 5490 | 5502 5514 5527 5539 5551 
36 5563 5575 5587 5599 5611 | 5623 5635 5647 5658 5670 
37 5682 5694 5705 5717 5729 | 5740 5752 5763 5775 5786 
38 5798 5809 5821 5832 5843 | 5855 5866 5877 5888 5899 
39 5911 5922 5933 5944 5955 | 5966 5977 5988 5999 6010 
40 6021 6031 6042 6053 6064 | 6075 6085 6096 6107 6117 
41 6128 6138 6149 6160 6170 | 6180 6191 6201 6212 6222 
42 6232 6243 6253 6263 6274 | 6284 6294 6304 6314 6325 
43 6335 6845 6355 6365 6375 | 6385 6395 6405 6415 6425 
44 6435 6444 6454 6464 6474 | 6484 6493 6503 6513 6522 
45 6532 6542 6551 6561 6571 | 6580 6590 6599 6609 6618 
46 6628 6637 6646 6656 6665 | 6675 6684 6693 6702 6712 
47 6721 6730 6739 6749 6758 | 6767 6776 6785 6794 6803 
48 6812 6821 6830 6839 6848 | 6857 6866 6875 6884 6893 
49 6902 6911 6920 6928 6937 | 6946 6955 6964 6972 6981 
50 6990 6998 7007 7016 7024 | 7033 7042 7050 7059 7067 
51 7076 7084 7093 7101 7110 | 7118 7126 7135 7143 7152 
52 7160 7168 7177 7185-7193 | 7202 7210 7218 7226 7235 
53 7243 7251 7259 7267 7275 | 7284 7292 7300 7308 7316 
54 7324 7332 7340 7348 7356 | 7364 7372 7380 7388 7396 
| 
N 0 1 2 3 4 5 6 7 8 u] 











* Interpolation in this section of the table is inaceurate. 
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7404 7412 7419 7427 7435 
7482 7490 7497 7505 7513 
7559 7566 7574 7582 7589 
7634 7642 7649 7657 7664 
7709 7716 7723 7731 7738 


7782 7789 7796 7803 7810 
7853 7860 7868 7875 7882 
7924 7931 7938 7945 7952 
7993 8000 8007 8014 8021 
8062 8069 8075 8082 8089 


8129 8136 8142 8149 8156 
8195 8202 8209 8215 8222 
8261 8267 8274 8280 8287 
8325 8331 8338 8344 8351 
8388 8395 8401 8407 8414 


8451 8457 8463 8470 8476 
8513 8519 8525 8531 8537 
8573 8579 8585 8591 8597 
8633 8639 8645 8651 8657 
8692 8698 8704 8710 8716 


8751 8756 8762 8768 8774 
8808 8814 8820 8825 8831 
8865 8871 8876 8882 8887 
8921 8927 8932 8938 8943 
8976 8982 8987 8993 8998 


9031 9036 9042 9047 9053 
9085 9090 9096 9101 9106 
9138 9143 9149 9154 9159 
9191 9196 9201 9206 9212 
9243 9248° 9253 9258 9263 


9294 9299 9304 9309 9315 
9345 9350 9355 9360 9365 
9395 9400 9405 9410 9415 
9445 9450 9455 9460 9465 
9494 9499 9504 9509 9513 


9542 9547 9552 9557 9562 
9590 9595 9600 9605 9609 
9638 9643 9647 9652 9657 
9685 9689 9694 9699 9703 
9731 9736 9741 9745 9750 


9777 9782 9786 9791 9795 
9823 9827 9832 9836 9841 
9868 9872 9877 9881 9886 
9912 9917 9921 9926 9930 
9956 9961 9965 9969 9974 





7443 7451 7459 7466 7474 
7520 7528 7536 7543 7551 
75S7 7604 7612 7619 7627 
7672 7679 7686 7694 7701 
7745 7752 7760 7767 7774 


7818 7825 7832 7839 7846 
7889 7896 7903 7910 7917 
7959 7966 7973 7980 7987 
8028 8035. 8041 8048 8055 
8096 8102 8109 8116 8122 


8162 8169 8176 8182 8189 
$228 8235 8241 8248 8254 
8293 8299 8306 8312 8319 
8357 8363 8370 8376 8382 
8420 8426 8432 8439 8445 


8482 8488 8494 8500 8506 
8543 8549 8555 8561 8567 
8603 8609 8615 8621 8627 
8663 8669 8675 8681 8686 
8722 8727 8733 8739 8745 


8779 8785 8791 8797 8802 
8837 8842 8848 8854 8859 
8893 8899 8904 8910 8915 
8949 8954 8960 8965 8971 
9004 9009 9015 9020 9025 


9058 9063 9069 9074 9079 
9112 9117 9122 9128 9133 
9165 9170 9175 9180 9186 
9217 9222 9227 9232 9238 
9269 9274 9279 9284 9289 


9320 9325 9330 9335 9340 
9370 9375 9380 9385 9390 
9420 9425 9430 9435 9440 
9469 9474 9479 9484 9489 
9518 9523 9528 9533 9538 


9566 9571 9576 9581 
9614 9619 9624 9628 9633 
9661 9666 9671 9675 9680 
9708 9713 9717 9722 9727 
9754 9759 9763 9768 9773 


9800 9805 9809 9814 9818 
9845 9850 9854 9859 9863 
9890 9894 9899 9903 9908 
9934 9939 9943 9948 9952 
9978 9983 9987 9991 9996 
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ANTILOGARITHMS i. 
x Proportional Parts 
0 1 2 3 4 5 6 7 8 9 1 9. Sa Gh verse g 
.09 1000 1002 1005 1007 1009 | 1012 1014 1016 1019 1021/0 0 114141 2 2 
01 1023 1026 1028 1030 1033 | 1035 1038 1040 1042 1045|0 01 111 2 2 
02 1047 1050 1052 1054 1057 | 1059 1062 1064 1067 1069 | 0 0 11:1 1 2 2 
03 1072 1074 1076 1079 1081 | 1084 1086 1089 1091 1094 | 0 0 1 11 1 2 2 
04 1096 1099 1102 1104 1107 | 1109 1112 1114 1117 1119} 0 111122 2 2 
05 1122 1125 1127 1130 1182 | 1135. 1138 1140 1143 1146} 0 1 1 1 1-2 2 9 
.06 1148 1151 1153 1156 1159 | 1161 1164 11671169 1172; 0 1 111 2 2 2° 
.07 1175 1178 1180 1183 1186 | 1189 1191 1194 1197 1199/0 1 1 1 12 2 2 
08 1202 1205 1208 1211 1213 | 1216 1219 1222 1225 1227/0 111412 2 2 
09 1230 1233 1236 1239 1242 | 1245 1247 1250 1253 1256/0 11 1412 2 2 
10 1259 1262 1265 1268 1271 | 1274 1276 1279 1282 1285 |0 11112 2 2 
aul 1288 1291 1294 1297 1300 | 1303 1306 1309 1312 1315; 0 1 112 2 2 2 
2 1318 1321 1324 1327 1330 | 1334 1337 1340 1343 1346 | 0 1 112 2 2 2 
13 1349 1352 1855 13858 1361 | 13865 1368 1371 1374 1877} 0 1 112 2 2 8 
14 1380-1384 1387 1390 1393 | 1896 1400 1403 1406 1409 | 0 1 112 2 2 3 
m5 1413 1416 1419 1422 1426 | 1429 1432 1435 1489 1442/0 1 112 2 2 8 
16 1445 1449 1452 1455 1459 | 1462 1466 1469 1472 1476/0 1 1 12 2 2 3 
17 1479 1483 1486 1489 1493 | 1496 1500 15038 1507 1510 | 0 1 1 12 2 2 3 
18 1514 1517 1521 1524 1528 | 1531 1535 1538 1542 1545] 0 1 11 2 2 2 3 
19 1549 1552 1556 1560 1563 | 1567 1570 1574 1578 1581 | 0 1 112 °2 3 3 
20 1585 1589 1592 1596 1600 | 1603 1607 1611 1614 1618 | 0 1 1 1 2 2 3 3 
191 1622 1626 1629 1633 1637 | 1641 1644 1648 1652 1656 | 0 1 1-2 2 2 3 3 
22 1660 1663 1667 1671 1675 | 1679 1683 1687 1690 1694 | 0 1 1 2 2 2 3 3 
23 1698 1702 1706 1710 1714 | 1718 1722 1726 1730 1734 |0 1 12 2 2 3 3 
24 1738 1742 1746 1750 1754 | 1758 1762 1766 1770 1774 | 0 1 12-2 2 3 3 
25 1778 1782 1786 1791 1795 | 1799 1803 1807 1811 1816 |0 1 12 2 2 3 8 
26 1820 1824 1828 1832 1837 | 1841 1845 1849 1854 1858 | 0 1 12 2 3 3 3 
at 1862 1866 1871 1875 1879 | 1884 1888 1892 1897-1901;}0 1 12 2 3 3 3 
28 1905 1910 1914 1919 1923 | 1928 1932 1936 1941 1945 | 0 1 1 2 2°3 3 4 
29 1950 1954 1959 1963 1968 | 1972 1977 1982 1986 1991/0 1 12 2 38 3 4 
30 1995 2000 2004 2009-2014 | 2018 2023 2028 2032 2037 |} 0 1 12 2 3 3 4 
31 2042 2046 2051 2056 2061 | 2065 2070 2075 2080 2084 | 0 1 1 2 2 8 3 4 
o2 9089 2094 2099 2104 2109 | 2113 2118 2123 2128 2183 | 0 1 12 2 3 3 4 
33 2138 2143 2148 2153 2158 | 2163 gies 21738 2178/2183 ['0" “te- 1 2 oe 
34 2188 2193 2198 2203 2208 | 2213 2218 2228 2228 2934) 1° 1 2 2 3 3 4.4 
35 9939 2244 2249 2254 2259 | 2265 2270 2275 2280 2286 | 1 1 2 2 3 3 4 4 
36 9291 2296 2301 2307 2312 | 2317 2323 2328 2333 2339 | 1 12 2 3 3 4 4 
387 9344 2350 2355 2360 2366.| 2371 2377 2382 2388 2398 | 1 1 2 2 3 3 4 4 
38 9399 2404 2410 2415 2421 | 2427 2432 2488 2443 2449) 1 12 2 3 3 4 4 
39 2455 2460 2466 2472 2477 | 2483 2489 2495 2500 2506 |} 1 1 2 2 3 3 4 5 
A 9512 2518 2523 2529 2535 | 2541 2547 2553 2559 2564 | 1 1 2 2 3 4 4 5 
rid 9570 2576 2582 2588 2594 | 2600 2606 2612 2618 2624] 11 2 2 3 4 4 5 
42 2630 2636'2642 2649 2655 | 2661 2667 2673 2679 2685 | 1 1 2 2 38.4 4 5 
43 392 2704 2710 2716 | 2723 2729 2735 2742 2748} 1 112 3 3 4 4 5 
44 9754 2761 2767 2773 2780 | 2786 2793 2799 2805 2812/1 12 3 3 44 5 
45 9818 2825 2831 2838 2844 | 2851 2858 2864 2871 2877} 1 1 2 3 3 4 5 5 
46 9884 2891 2897 2904 2911 | 2917 2924 2931 2988 2044] 1 1 2 3 3.4 3 5 
AT 2951 2958 2965 2972 2979 | 2985 2992 2999 3006 3018 | 1 1 2 3 3 4°5 5 
A8 8020 3027 3034 3041 3048 | 3055 3062 3069 3076 3083 |} 1 1 2 3 4 4 5 6 
AQ 3090 3097 3105 3112 3119 | 3126 3133 2141 3148 38155 | 1 1 2 3 44 5°6 
0 1 2 3 4 5 6 7 8 9 12 3 4 6 6 7 Bes 
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ANTILOGARITHMS 


Keer ee 3 4 


5 CPt 8 9 





3162 3170 3177 3184 3192 
3236 3243 3251 3258 3266 
8311 3319 3327 3334 3342 
8388 3396 3404 3412 3420 
3467 3475 3483 3491 3499 


3548 3556 3565 3573 3581 
3631 3639 3648 3656 3664 
8715 3724 3733 3741 3750 
8802 3811 3819, 3828 3837 
8890 3899 3908 3917 3926 


3981 3990 3999 4009 4018 
4074 4083 4093 4102 4111 
4169 4178 4188 4198 4207 
4266 4276 4285 4295 4305 
4365 4375 4385 4395 4406 


4467 4477 4487 4498 4508 
4571 4581 4592 4603 4613 
4677 4688 4699 4710 4721 
4786 4797 4808 4819 4831 
4898 4909 4920 4932 4943 


5012 5023 5035 5047 5058 
5129 5140 5152 5164 5176 
5248 5260 5272 5284 5297 
5370 5383 5395 5408 5420 
5495 5508 5521 5534 5546 


5623 5636 5649 5662 5675 
5754 5768 5781 5794 5808 
5888 5902 5916 5929 5943 
6026 6039. 6053 6067 6081 
6166 6180 6194 6209 6223 


6310 6324 6339 6353 6368 
6457 6471 6486 6501 6516 
6607 6622 6637 6653 6668 
6761 6776 6792 6808 6823 
6918 -6934 6950 6966 6982 


7079 7096 7112 7129 7145 
7244 7261 7278 7295 7311 
7413 7430 7447 7464 7482 
7586 7603 7621 7638 7656 
7762 7780 7798 7816 7834 


7943 7962 7980 7998 8017 
8128 8147 8166 8185 8204 
8318 8337 8356 8375 8395 
8511 8531 8551 8570 8590 
8710 8730 8750 8770 8790 


8913 8933 8954 8974 8995 
9120 9141 9162 9183 9204 
9333 9354 9376 9397 9419 
9550 9572 9594 9616 9638 
9772 9795 9817 9840 9863 








3199 3206 3214 3221 3228 
3273 3281 3289 3296 3304 
3350 3357 3365 3373 3381 
3428 3436 3443 3451 3459 
3508 3516 3524 3532 3540 


3589 3597 3606 3614 3622 
3673 3681 3690 3698 3707 
3758 3767 3776 3784 3793 
3846 3855 3864 3873 3882 
3936 3945 3954 3963 3972 


4027 4036 4046 4055 4064 
4121 4130 4140 4150 4159 
4217 4227 4236 4246 4256 
4315 4825 4335 4345 4355 
4416 4426 4436 4446 4457 


4519 4529 4539 4550 4560 
4624 4634 4645 4656 4667 
4732 4742 4753 4764 4775 
4842 4853 4864 4875 4887 
4955 4966 4977 4989 5000 


5070 5082 5093 5105 5117 
5188 5200 5212 5224 5236 
5309 5321 5333 5346 5358 
5433 5445 5458 5470 5483 
5559 5572 5585 5598 5610 


5689 5702 5715 5728 5741 
5821 5834 5848 5861 5875 
5957 5970 5984 5998 6012 
6095 6109 6124 6138 6152 
6237 6252 6266 6281 6295 


6383 6397 6412 6427 6442 
6531 6546 6561 6577 6592 
6683 6699 6714 6730 6745 
6839 6855 6871 6887 6902 
6998 7015 7031 7047 7063 


7161 7178 7194 7211 7228 
1328 7345 7362 7379 7396 
7499 7516 7534 7551 7568 
7674 7691 7709 7727 7745 
7852 7870 7889 7907 7925 


8035 8054 8072 8091 8110 
8222 8241 8260 8279 8299 
8414 8433 8453 8472 8492 
8610 8630 8650 8670 8690 
8810 8831 8851 8872 8892 


9016 9036 9057 9078 9099 
9226 9247 9268 9290 9311 
9441 9462 9484 9506 9528 
9661 9683 9705 9727 9750 
9886 9908 9931 9954 9977 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
FIVE-PLACE LOGARITHMS 





Db 6.47 9g 888 








100 | 00 000 043 087 130 173, || 217 260 303 346 389 
101 432 475 518 561 604 || 647 689 732 775 817 
102 860 903 945 988*030. ||*072*115*157*199%242 
103 | O1 284 326 368 410 452 || 494 536 578 620 662 
104 703 745 787 828 870 || 912 953 995*036*078 
105 | 02 119 160 202 243 284 || 325 366 407 449 490 
106 531 572 612 658, 694 ||} 735 776 816 857 898 
107 938 979*019*060*100 ||*141*181*222*262*302 
108 | 03 342 383 423 463 503 || 543 583 623 663 703 
109 743 782 822 862 902 || 941 981*021*060*100 
110 | 04 139 179 218 258 297 || 336 376 415 454 493 
111 532 571 610 650 689 || 727 766 805 844 883 
112 922 961 999*038*077 ||/*115*154*192*231*269 
113 | 05 308 346 385 423 461 || 500 538 576 614 652 
114 690 729 767 805 843 |} 881 918 956 994*032 
115 | 06 070 108 145 183 221 |} 258 296 333 371 408 
116 446 483 521 558 595 |} 633 670 707 744 781 
117 819 856 893 930 967 ||/*004*041*078*115*151 
118 | 07 188 225 262 298 335 || 372 408 445 482 518 
119 555 591 628 664 700 |} 737 773 809 846 882 
120 918 954 990*027*063 |/*099*135*171*207*243 
121 | 08 279 314 350 386 422 || 458 493 529 565 600 
122 636 672 707 743 778 || 814 849, 884 920 955 
123 991*026*061*096*132 ||*167*202*237*272*307 
124 | 09 342 377 412 447 482 |} 517 552 587 621 656 
125 691 726 760 795 830 || 864 899 934 968*003 
126 | 10 037 072 106 140 175 || 209 243 278 312 346 
127 380 415 449 483 517 |} 551 585 619 653 687 
128 721 755 789 823 857 || 890 924 958 992*025 
129 | 11 059 093 126 160.193 || 227 261 294 327 361 
130 394 428 461 494 528 || 561 594 628 661 694 
131 727 760 793 826 860 || 893 926 959 992*024 
132 | 12 057 090 123 156 189 || 222 254 287 320 352 
133 385 418 450 483 516 |} 548 581 613 646 678 
134 710 743 775 808 840 ||} 872 905 937 969*001 
135 | 13 033 066 098 130 162 || 194 226 258 290 322 
136 354 386 418 450 481 || 513 545 577 609 640 
137 672 704 735 767 799 || 830 862 893 925 956 
138 988*019*051*082*114 ||*145*176*208*239*270 
139 | 14 301 333 364 395 426 || 457 489 520 551 582 
140 613 644 675 706 737 || 768 799 829 860 891 
141 922 953 983*014*045 |/*076*106*137*168*198 
142 | 15 229 259 290 320 351 |} 381 412 442 473 503 
143 534 564 594 625 655 || 685 715 746 776 806 
144 836 866 897 927 957 || 987*017*047*077*107 
145 | 16 137 167 197 227 256 || 286 316 346 376 406 
146 435 465 495 524 554 || 584 613 643 673 702 
147 732 761 791 820 850 || 879 909 938 967 997 
148 | 17 026 056 085 114 143 || 173 202 231 260 289 
149 319 348 377 406 435 || 464 493 522 551 580 
150 609 638 667 696 725 || 754 782 811 840 869 
N. 0 1 2 3 4 5 6 7 8 9 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
FIVE-PLACE LOGARITHMS (Continued) 


21 219 


22 011 


23 045 


24 055 


25 042 


28 103 


29 003 


cies, 3) 2 


638 667 696 725 
926 955 984*013 
213 241 270 298 
498 526 554 583 
780 808 837 865 
061 089 117 145 
340 368 396 424 
618 645 673 700 
893 921 948 976 
167 194 222 249 


439 466 493 520 
710 737 763 790 
978*005*032*059 
245 272 299 325 
511 537 564 590 
775 801 827 854 
037 063 089 115 
298 324 350 376 
557 583 608 634 
814 840 866 891 


070 096 121 147 
325 350 376 401 
578 603 629 654 
830 855 880 905 


741 764 788 811 
975 998*021*045 

231 254 277 
439 462 485 508 
669 692 715 738 


898 921 944 967 
126 149 171 194 
853 375 398 421 
578 601 623 646 
803 825 847 870 
026 048 070 092 
248 270 292 314 
469 491 513 535 
688 710 732 754 
907 929 951 973 


125 146 168 190 








Bow Oise a OS. a9 


754 782 811 840 869 
*041*070*099*127*156 
327 355 384 412 441 
611 639 667 696 724 
893 921 949 977*005 
173 201 229 257 285 
451 479 507 535 562 
728 756 783 811 838 
*003*030*058*085*112 
276 303 330 358 385 


548 575 602 629 656 
817 844 871 898 925 
*085*112*139*165*192 
352 378 405 431 458 
617 643 669 696 722 
880 906 932 958 985 
141 167 194 220 246 
401 427 453 479 505 
660 686 712 737 763 
917 943 968 994*019 


172 198 223 249 274 
426 452 477 502 528 
679 704 729 754 779 
930 955 980*005*030 
180 204 229 254 279. 
428 452 477 502 527 
674 699 724 748 773 
920 944 969 993*018 
164 188 212 237 261 
406 431 455 479 503 


648 672 696 720 744 
888 912 935 959 983 
126 150 174 198 221 
364 387 411 435 458 
600 623 647 670 694 
834 858 881 905 928 

*068*091*114*138*161 
300 323 346 370 393 
531 554 577 600 623 
761 784 807 830 852 


989*012*035*058*081 
217 240 262 285 307 
443 466 488 511 533 
668 691 713 735 758 
892 914 937 959 981 
115 137 159 181 203 
336 358 380 403 425 
557 579 601 623 645 
776 798 820 842 863 
994*016*038*060*081 


211 233 255 276 298 




















Proportional 
parts 
29 28 
1 2,9 2,8 
2 5,8 5,6 
3 8,7 8,4 
4 11,6 11,2 
5 14,5 14,0 
6 174 16,8 
7 20,3 19:6 
Bl nen 23s2) O24 
9 2671) 25,2 
27 26 
1 27) 326 
2 54 °52 
3 81 7,8 
4 10,8 10,4 
5 13,5 13,0 
6 16,2 15,6 
7 18,9 18,2 
8} 21,6 20,8 
9} 24,3 23,4 
25 
1 2,5 
2 5,0 
3 7,5 
4 10,0 
5 12,5 
6 15,0 
7 17,5 
8 20,0 
9 22,5 
24 23 
1 2,4 2,3 
2 48 46 
3 7,2 169 
4 9,6 92 
5 12,0 11,5 
6 14,4 13,8 
7 16,8 16,1 
8 19,2 18,4 
9 21,6 20,7 
22 21 
1 2,2) 23. 
2 44 42 
3 6,6 6,3 
a 8,8 84 
5 11,0 10,5 
6]. 13,2 126 
7| 15,4 -147 
8 17,6 16,8 
9 19,8 18,9 
Proportional 


parts 


HANDBOOK OF CHEMISTRY AND PHYSICS 
FIVE- PLACE LOGARITHMS (Continued) 











N. On a £2. See 

200 | 30 103 125 146 168 190 
201 320 341 363 384 406 
202 535 557 578 600 621 
203 750 771 792 814 835 
204 963 984*006*027*048 
205 | 31 175 197 218 239 260 
206 387 408 429 450 471 
207 597 618 639 660 681 
208 806 827 848 869 890 
209 | 32 015 035 056 077 098 
210 222 243 263 284 305 
211 428 449 469 490 510 
212 634 654 675 695 715 
213 838 858 879 899 919 
214 | 33 041 062 082 102 122 
215 244 264 284 304 325 
216 445 465 486 506 526 
217 646 666 686 706 726 
218 846 866 885 905 925 
219 | 34 044 064 084 104 124 
220 242 262}282 301 321 
221 439 459) 479 498 518 
222 635, 655: 674 694 713 
223 830 850 869 889 908 
224 | 35 025 044 064 083 102 
225 218 238 257 276 295 
226 411 430 449 468 488 
227 603 622 641 eee 679 
228 793 813 832 851 870 
229 984**003*021*040*059 
230 | 36 173 192 211 229 248 
231 361 380 399 418 436 
232 549 568 586 605 624 
233 736 754 773 791 810 
234 922 940 959 977 996 
235 | 37 107 125 144 162 181 
236 291 310 328 346 365 
237 475 493 511 530 548 
238 658 676 694 712 731 
239 840 858 876 894 912 
240 | 38 021 039 057 075 093 
241 202 220 238 256 274 
242 382 399 417 435 453 
243 561 578 596 614 632 
244 739 757 775 792 810 
245 917 934 952 970 987 
246 | 39 094 111 129 146 164 
247 270 287 305 322 340 
248 445 463 480 498 515 
249 620 637 655 672 690 
250 794 811 829 846 863 
N. Ole De 2. Bens 

















5 = 6) 3% 735 ao 


211 233 255 276 298 
428 449 471 492 514 
643 664 685 707 728 
856 878 899 920 942 
*069*091*112*133*154 

302 323 345 366 
534 555 576 
702 723 744 765 785 
911 931 952 973 994 
160 181 201 


325 346 366 387 408 
572 593 613 
736 756 777 797 818 
940 960 980*001*021 
183 203 224 
345 365 385 405 425 
546 566 586 606 626 
746 766 786 806 826 
945 965 985*005*025 
163 183 203 223 


380 400 420 
596 616 
772 792 811 
967 986*005 


315 334 353 372 392 
526 545 564 583 
is He 774 

908 927 946 965 
#0784007 41 1O*136*1 oe 


267 286 305 324 342 
455 474 493 511 530 
642 661 680 698 717 
829 847 866 884 903 
*014*033*051*070*088 
199 218 236 254 273 
420 438 457 
566 585 603 621 639 
785 803 822 
931 949 967 985*003 


166 184 
292 310 328 346 364 
489 507 525 543 
650 668 eae 703 721 
828 846 863 881 899 
+005*023*041 #0884076 
182 199 217 235 252 
358 375 393 410 428 
533 550 568 585 602 
707 724 742 759 777 


881 





180 199 





COONMOP WH 


898 915 933 950 


peer nal 
parts 
22 21 
1 22 2,1 
2 44 42 
3 6,6 6,3 
4 88 84 
5 11,0 10,5 
6 13,2 12,6 
7 15,4 14,7 
8 17,6 16,8 
9 i9,8 18,9 
20 
1 2,0 
2 4,0 
3 6,0 
4 8,0 
5 10,0 
6 12,0 
7 14,0 
8 16,0 
9 18,0 
19 
1 1,9 
2 3,8 
3 5,7 
4 7,6 
5 9,5 
6 11,4 
7 13,3 
8 15,2 
9 17 
3 18 
18 
3,6 
5,4 
7,2 
9,0 
10,8 
12,6 
14,4 
16,2 
17 
1 Ly 
2 3,4 
3 5,1 
4 6,8 
5 8,5 
6 10,2 
a 11,9 
8 13,6 
9 15,3 
Proportional 


parts 













































39 794 811 829 846 863 


40 


41 


43 


45 


46 


47 


HANDBOOK OF CHEMISTRY AND PHYSICS 
FIVE-PLACE LOGARITHMS (Continued) 


967 
140 
312 
483 
654 
824 








985*002*019*037 
157 175 192 209 
329 346 364 381 
500 518 535 552 
671 688 705 722 
841 858 875 892 


993*010*027 *044*061 


162 
330 


497 
664 
830 


179 196 212 229 
347 363 380 397 


514 531 547 564 
681 697 714 731 
847 863 880 896 


996*012*029*045*062 


160 


177 193 210 226 
341 357 374 390 
504 521 537 553 
667 684 700 716 
830 846 862 878 


_991*008*024*040 


152 169 
329 
489 
648 
807 
965 
122 
279 
436 
592 


TAT 
902 
056 
209 
362 
515 
667 


185 
345 
505 
664 
823 
981 
138 
295 
451 
607 


201 
361 
521 
680 
838 
996 
154 
311 
467 
623 


778 
932 
086 
240 
393 
545 
697 
849 
984*000 
135 150 


285 300 
434 449 
583 598 
731 746 
879 894 
997 *012*026*041 
144 159 173 188 
290 305 319 334 
436 451 465 480 
582 596 611 625 


727 741 756 770 











5) 66) Th. 8 9. 





881 898 915 933 950 
*054*07 1*088*106*123 
226 243 261.278 295 
398 415 432 449 466 
569 586 603 620 637 
739 756 773 790 807 
909 926 943 960 976 
*078*095*111*128*145 
246 263 .280 296 313 
414 430 447 464 481 


581 597 614 631 647 
747 764 780 797 814 
913 929 946 963.979 

*078*095*111*127*144 
243 259 275 292 308 
406 423 439 455 472 
570 586 602 619 635 
732 749 765 781 797 
894 911 927 943 959 

*056*072*088*104*120 


217 233 249 265 281 
377 393 409 425 441 
537 553 569 584 600 
696 712 727 743 759 
854 870 886 902 917 
*012*028*044*059*075 
170 185 201 217 232 
326 342 358 373 389 
483 498 514 529 545 
638 654 669 685 700 


824 840 855 
979 994*010 
133 148 163 
286 301 317 
439 454 469 
591 606 621 
743 758 773 

9 894 909 924 
*015*030*045*060*075 
165 180 195 210 225 


315 330 345 359 374 
464 479 494 509 523 
613 627 642 657 672 
761 776 790 805 820 
909 923 938 953 967 
*056*070*085*100*114 
202 217 232 246 261 
349 363 378 392 407 
494 509 524 538 553 
640 654 669 683 698 


784 799 813 828 842 








Proportional 
parts 
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47 
48 


49 


50 


51 


52 


53 


54 


HANDBOOK OF CHEMISTRY AND PHYSICS 
FIVE-PLACE LOGARITHMS (Continued) 





712 727 741 756 770 
857 871 885 900 914 
001 015 029 044 058 
144 159 173 187 202 
287 302 316 330 344 
430 444 458 473 487 
572 586 601 615 629 
714 eee 742 756 770 
855 869 883 897 911 
996*010*024*038*052 


136 150 164 178 192 
276 290 304 318 332 
415 429 443 457 471 
554 568 582 596 610 
693 707 721 734 748 
831 845 859 872 886 
969 982 996*010*024 
106 120 133 147 161 
243 256 270 284 297 
379 393 406 420 433 


515 529 542 556 569 


851 865 87 
983 996*009*022*035 
114 127 14 6 


5 66) 2 & 9 


926 940 954 968 982 
*066*080*094*108*122 


206 220 234 248 262 
346 360 374 388 402 
485 499 513 527 541 
624 638 651 665 679 
762 776 790 803 817 
900 914 927 941 955 
*037*051*065*079*092 
174 188 202 215 229 
311 325 338 352 365 
447 461 474 488 501 


583 596 610 623 637 
718 732 745 759 772 
853 866 880 893 907 
987*001*014*028*041 
121 135 148 162 175 
255 268 282 295 308 
388 402 415 428 441 
521 534 548 561 574 
654 667 680 693 706 
786 799 812 825 838 


917 930 943 957 970 
*048*061*075*088*101 
179 192 205 218 231 
310 323 336 349 362 
440 453 466 479 492 
569 582 595 608 621 
699 711 724 737 750 
827 840 853 866 879 
956 969 982 994*007 
084 097 110 122 135 


212 224 237 250 263 
339 352 364 377 390 
466 479 491 504 517 
593 605 618 631 643 
719 732 744 757 769 
845 857 870 882 895 
970 983 995*008*020 
095 108 120 133 145 
220 233 245 258 270 
345 357 370 382 394 


469 481 494 506 518 
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r78 
871 883 895 


56 110 122 134 
229 241 253 
348 360 372 
467 478 490 
585 597 608 
703 714 726 


820 832 844 
937 949 961 
57 054 066 078 
171 183 194 
287 299 310 
403 415 426 
519 530 542 
634 646 657 
749 761 772 
864 875 887 


58 092 104 115 
206 218 229 
320 331 343 
433 444 456 
546 557 569 
659 670 681 
771 782 794 
883 894 906 


59 106 118 129 
218 229 240 
329 340 351 
439 450 461 
550 561 572 
660 671 682 


879 890 901 
988 999*010 
60 097 108 119 


217 228 








54 666 6 
787 799 
907 919 


991*003*015*027 *038 


146 158 


265 277- 


384 396 
502 514 
620 632 
738 750 


898 910 


978 990*001*013*024 


127 138 
240 252 
354 365 
467 478 
580 591 
692 704 
805 816 
917 928 


995*006*017*028*040 


140 151 
251 262 
362 373 
472 483 
583 594 
693 704 
802 813 
912 923 


*021*032 


130 141 
239 249 




































469 
593 
716 
839 


1 943 9 
#050*062074*)86*008 


170 
289 
407 


481 
605 
728 
851 


182 
301 
419 


8 


506 
630 
753 
876 


i) 


518 
642 
765 
888 


998*011 


121 
242 
364 
485 
606 


727 
847 


955 967 


133 
255 
376 
497 
618 


739 
859 
979 


194 205 217 


312 
431 


526 538 549 


644 
761 


879 89 
oop TOO Tae eae vas 


921 


656 
773 


1 


933 


667 


324 
443 
561 
679 


336 
455 
573 
691 


785 797 808 


902 


914 


955 


926 


967 


*035*047*058*070*081 


149 
263 
377 
490 
602. 
715 
827 
939 


161 
274 
388 
501 
614 
726 
838 


950 96 


172 
286 
399 
512 
625 
737 
850 


184 
297 
410 
524 
636 
749 
861 


1 973 


195 
309 
422 
535 
647 
760 
872 
984 


*051*062*073*084*095 


162 
273 
384 
494 
605 
715 
824 
934 


173 
284 
395 
506 
616 
726 
835 
945 


184 
295 
406 
517 
627 
737 
846 
956 


195 
306 
417 
528 
638 
748 
857 
966 


207 
318 
428 
539 
649 
759 
868 
977 


*043*054*065*076*086 
152 163 173 184 195 


260 271 282 293 304 
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FIVE-PLACE LOGARITHMS (Continued) 














400 | 60 206 217 228 239 249 271 282 304 
401} 314 325 336 347 358|/ 369 379 390 401 412 
402} 423 433 444 455 466 || 477 487 498 509 520 
403| 531 541 552 563 574|/ 584 595 606 617 627 
404} 638 649 660 670 681 || 692 703 713 724 735 
405| 746 756 767 778 788 || 799 810 821 831 842 
406| 853 863 874 885 895 || 906 917 927 938 949 
407| 959 970 981 991 *002 || *013 *023 *034 *045 *055 
408 | 61 066 077 087 098 109|| 119 130 140 151 162 
409| 172 183 194 204 215 || 225 236 247 257 268 
410| 278 289 300 310 321]| 331 342 352 363 374 
411| 884 395 405 416 426 || 437 448 458 469 479 
412| 490 500 511 521 532]| 542 553 563 574 584 
413| 595 606 616 627 637]|| 648 658 669 679 690 
414| 700 711 721 731 742|| 752 763 773 784 794 
415| 805 815 826 836 847 || 857 868 878 888 899 
416| 909 920 930 941 951|| 962 972 982 993 *003 
417 | 62 014 024 034 045 055 || 066 076 086 097 107 
418| 118 128 138 149 159]| 170 180 190 201 211 
419} 221 232 242 252 263|| 273 284 294 304 315 
420| 325 335 346 356 366|| 377 387 397 408 418 
421| 428 439 449 459 469 || 480 490 500 511 521 
422| 531 542 552 562 572|| 583 593 603 613 624 
423| 634 644 655 665 675|| 685 696 706 716 726 
424| 737 747 757 767 778|| 788 798 808 818 829 
425| 839 849 859 870 880|| 890 900 910 921 931 
426| 941 951 961 972 982 || 992 *002 #012 *022 *033 
427 | 63 043 053 063 073 083 || 094 104 114 124 134 
428| 144 155 165 175 185]|| 195 205 215 225 236 
429| 246 256 266 276 286 || 296 306 317 327 337 
480| 347 357 367 377 387 || 397 407 417 428 438 
431 448 458 468 478 488|| 498 508 518 528 538 
432| 548 558 568 579 589/| 599 609 619 629 639 
433, 649 659 669 679 689 || 699 709 719 729 739 
434| 749 759 769 779 789|| 799 809 819 829 839 
435| 849 859 869 879 889|| 899 909 919 929 939 
436| 949 959 969 979 988 || 998 *008 #018 *028 *033 
437 | 64 048 058 068 078 O88 || 098 108 118 128 137 
438| 147 157 167 177 187]|| 197 207 217 227° 237 
439| 246 256 266 276 286 || 296 306 316 326 335 
440| 345 355 365 375 385|| 395 404 414 424 434 
441| 444 454 464 473 483 || 493 503 513 523 532 
442| 542 552 562 572 582|| 591 601 611 621 631 
443| 640 650 660 670 680 || 689 699 709 719 729 
444| 738 748 758 768 777 || 787 797 807 816 826 
445] 836 846 856 865 875|| 885 895 904 914 924 
446| 933 943 953 963 972 || 982 992 *002 *011 *021 
447| 65 031 040 050 060 070 || 079 089 099 108 118 
448| 128 137 147 157 167|| 176 186 196 205 215 
449| 225 234 244 254 263 || 273 283 292 302 312 
450| 321 331 341 350 360|| 369 379 389 398 408 
N. Ode ee ee 5 68 77 <3 
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parts 

AL 
1/11 
2 | 2-2 
3) 33 
4) 4:4 
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FIVE-PLACE LOGARITHMS (Continued) 





N. Ora e238 37 “4 
450 | 65 321 331 341 350 360 
451 418 427 437 447 456 
452 514 523 533 543 552 
453 610 619 629 639 648 
454 706 715 725 734 744 
455 801 811 820 830 839 
456 896 906 916 925 935 
457 992 *001 *011 *020 *030 
458 | 66 087 096 106 115 124 
459 181 191 200 210 219 
460 276 285 295 304 314 
461 370 380 389 398 408 
462 464 474 483 492 502 
463 558 567 577 586 596 
464 652 661 671 680 689 
465 745 755 764 773 783 
466 839 848 857 867 876 
467 932 941 950 960 969 
468 | 67 025 034 043 052 062 
469 117 127 136 145 154 
470 210 219 228 237 247 
471 302 311 321 330 339 
472 394 403 413 422 431 
473 486 495 504 514 523 
474 578 587 596 605 614 
475 669 679 688 697 706 
476 761 770 779 788 797 
477 852 861 870 879 888 
478 943 952 961 970 979 
479 | 68 034 043 052 061 070 
480 124 133 142 151 160 
481 215 224 233 242 251 
482 305 314 323 332 341 
483 395 404 413 422 431 
484 485 494 502 511 520 
485 574 583 592 601 610 
486 664 673 681 690 699 
487 753 762 771 780 789 
488 842 851 860 869 878 
489 931 940 949 958 966 
490| 69 020 028 037 046 055 
491 108 117 126 135 144 
492 197 205 214 223 232 
493 285 294 302 311 320 
494 373 381 390 399 408 
495 461 469 478 487 496 
496 548 557 566 574 583 
497 636 644 653 662 671 
498 723 -732 740 749 758 
499 810 819 827 836 845 
500 897 906 914 923 932 
N. fet 2 p i384 








134 
229 


323 
417 
511 
605 
699 
792 
885 
978 
O71 
164 


256 
348 
440 
532 
624 
715 
806 
897 
988 
079 


379 
475 
571 
667 
763 
858 


143 
238 


332 
427 
521 


247 


342 
436 
530 
624 
717 
811 
904 
997 
089 
182 


274 


187 
278 
368 
458 


547 


637 
726 
815 


904 
993 *002 *011 


082 


398 
495 
591 
686 
782 
877 


954 3 973 
*039 *049 tes *068 *077 


162 
257 


090 
179 
267 
355 
443 
531 
618 
705 
793 
880 


966 


982 


172 
266 


361 
455 
549 
642 
736 
829 
922 
*015 
108 
201 


293 
385 
477 


205 
296 
386 
476 
565 
655 
744 
833 
922 


099 
188 
276 
364 
452 
539 
627 
714 
801 
888 


975 


9 
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FIVE-PLACE LOGARITHMS (Continued) 





N. 0 1 2 id 4 5 6 7+ 859 Proportional 
parts 


500 | 69 897 906 914 923 932 940 949 958 966 975 
501 984 992 *001 *010 *018 || *027 *036 *044 *053 *062 
502 | 70 070 079 088 096 105 114 122 131 140 148 
503 157 165 174 183 191 200 209 217 226 234 
504 243 252 260 269 278 || 286 295 303 312 321 
505 329 338 346 355 364 || 372 381 389 398 406 
506 415 424 432 441 449 458 467 475 484 492 











507 501 509 518 526 535 || 544 552 561 569 578 3 

508 586 595 603 612 621 629 638 646 655 663 1/0-9 

509 672 680 689 697 706 714 723 731 740 749 = ao 

510 757 766 774 783 791 800 808 817 825 834 4/;3-6- 

511 842 851 859 868 876 |} 885 893 902 910 919 5 | 4-5 

512 927 935 944 952 961 969 978 986 995 *003 6/54 

513 | 71 012 020 029 037 046 || 054 063 071 079 088 7/63 

514 096 105 113 122 130 139 147 155 164 172 8) 7-2 

515 181 189 198 206 214 223 231 240 248 257 9/81 

516 265 273 282 290 299 307 315 324 332 341 

517 349 357 366 374 383 391 399 408 416 425 

518 433 441 450 458 466 || 475 483 492 500 508 

519 517 525 533 542 550{| 559 567 575 584 592 

520 600 609 617 625 634 642 650 659 667 675 

521 684 692 700 709 717 725 734 742 750 759 1/08 

522 767 775 784 792 800|} 809 817 825 834 842 2/16 

523 850 858 867 875 883 892 900 908 917 925 3/24 

524 933 941 950 958 966 975 983 991 999 bye 4)3-2 

‘525| 72 016 024 032 041 049 || 057 066 074 082 5/40 

526 099 107 115 123 132 140 148 156 165 73 6/48 

527 181 189 198 206 214 222 230 239 247 255 7\5-6 

528|° ' 263 272 280 288 296 || 304 313 321 329 337 8|\ 6-4 

529 346 354 362 370 378] 387 395 403 411 419 9/| 7-2 

530 428 436 444 452 460 469 477 485 493 501 - 

531 509 518 526 534 542 550 558 567 575 583 }I- 

532 591 599 607 616 624 632 640 648 656 665 

533 673 681 689 697 705 || 713 722 730 738 746 

5s 754 762 770 779 787 || 795 803 811 819 827 

835 843 852 860 868 || 876 884 892 900 908 7 

Fi 916 925 933 941 949 957 965 973 981. 989 1|0-7 

537 997 *006 *014 *022 *030 || *038 *046 *054 *062 *070 2/14 

538 | 73 078 086 094 102 111 119 127 135 143 151 3) 2-1 

539 159 167 175 183 191 199 207 215 223 231 4/2-8 
§|3-5 

540 239 247 255 263 272 280 288 296 304 312 6 | 4/2 

541 320 328 336 344 352 360 368 376 384 392 7\4,9 

542 | 400 408 416 424 432 440 448 456 464 472 8/)5-6 

543 |} 480 488 496 504 512 520 528 536 544 552 9/63 

544 | 560 568 576 584 592 600 608 616 624 632 

545 640 648 656 664 672 679 687 695 703 711 ‘ 

546 719 727 735 743 751 759 767 775 783 791 

547 799 807 815 823 830 838 846 854 eI 870 

548 878 886 894 902 910 918 926 933 949 

549 957 965 973 981 989 997 *005 *013 +020 *028 

550 | 74 036 044 052 060 068]|} 076 084 092 099 107 

N. 0 1 2 3 4 5 6 s 8 9 Proportional 
parts 
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FIVE-PLACE LOGARITHMS (Continued) 





550 | 74 036 044 052 060 668 |} 076 084 092 099 107 
551 115 123-131 139 147 || 155’ 162 170 178 186 
552 194 202 210 218 225 |} 233 241 249 257 265 
553, 273 280 288 296 304 || 312 320 327 335 343 
554 351 359 367 374 382} 390 398 406 414 421 
555 429 437 445 453 461 || 468 476 484 492 500 
556} 507 515 523 531 539]! 547 554 562 570 578 
557| 586 593 601 609 617 |) 624-632 640 648 656 
558} 663 671 679 687 695/} 702 710 718 726 733 
559|' 741 749 757 764 772|) 780 788 796 803 811 


560° 819 827 834 842 850 || 858 865 873 881 889 
561 896 904 912 920 927 }} 935 943 950 958 966 
562 974 981 989 997 *005 || *012 *020 *028 *035 *043 
563 | 75 051 059 066 074 082}) 089 097 105 113 120 
564 128 136 143 151 159 166 174 182 189 197 
565 205 213 220 228 2361) 243 251 259 266 274 
566 282 289 297 305 312 |} 320 328 335 343 351 
567 358 366 374 381 389 || 397 404 412 420 427 
473 481 488 496 504 
549 557 565 572 580 


570 587 595 603 610 618 |} 626 633 641 648 656 
571 664 671 679 686 694 |} 702 709 717 724 732 
572 740 747 755 762 770}! 778 785 793 800 808 
573 815 823 831 838 846 a add thera 


OOM Ori CO tt 
ID Ge CON © og 
tO He GO © bo HO OO 





574 891 899 906 914 921 937 952 959 
575 967 974 982 989 997 +005 *012 #990 *027 *035 
576 | 76 042 050 057 065 072) 087 095 103 110 
577 118 125 133 140 148) 135 163 170 178 185 


305 313 320 328 335 


380 388 395 403 410 
455 462 470 477 485 
530 537 545 552 559 
604 612 619 626 634 
584 641 649 656 664 671 l 678 686 693 701 708 
753 760 768 775 782 

586 790 797 S805 812 819 || S27 834 $42 $49 856 
| 901 908 916 923 930 

975 982 989 997 +004 
048 056 063 070 — i 


| 
| 122 129 137 144 151 | 





230 238 245 253 260 | 


a 
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195 203 210 217 225 
269 276 283 291 298 
342 349 357 364 371 
415 422 430 437 444 
595 452 459 466 474 481 || 488 495 503 510 517 
596 525 532 539 546 554 |) 561 568 576 583 590 
597 597 605 612 619 627/|} 634 641 648 656 663 
598 670 677 685 692 699}|) 706 714 721 728 735 
599 743 750 757 764 772|} 779 786 793 801 808 


600 | peal eas momma 
N. 
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Proportional 





N, 0 1 2 3 4 5 6 7 8 9 

parts 
600 | 77 815 822 830 837 844]|| 851 859 866 873 880 
601 887 895 902 909 916]|] 924 931 938 945 952 
602 960 967 974 981 988]| 996 *003 *010 *017 *025 
603 | 78 032 059 046 053 061]|| 068 075 082 089 097 
604 104 111 118 125 132 140 147 154 161 168) 
605 176 183 190 197 204/} 211 219 226 233 240 
606 247 254 262 269 276]| 283 290 297 305 312 
607 319 326 333 340 347 |] 355 362 369 376 383 8 
608 390 398 405 412 419)|| 426 433 440 447 455 1/08 
609 462 469 476 483 490|| 497 504 512 519 526 . Me 
610 5383 540 547 554 561 || 569 576 583 590 597 4/32 
611 604 611 618 625 633 640 647 654 661 668 5} 4/0 
612 675 682 689 696 704/| 711 718 725 732 739 6| 48 
613 746 753 760 767 774|) 781 789 796 803 810 7\56 
614 817 824 831 838 845 852 859 866 873 880 8/64 
615 888 895 902 909 916 923 930 937 944 951 9| 7-2 
616 958 965 972 979 986 993 *000 *007 *014 *021 
617 | 79 029 036 043 050 057 || 064 O71 078 085 092 
618 099 106 113 120 127 1384 141 148 155 162 
619 169 176 183 190 197 204 211 218 225, 232 
620 239 246 253 260 267 274 281 288 295 302 ed, 
621 309 316 323 330 337 344 351 3858 365 372 1|0/7 
622 379 386 393 400 407 414 421 428 435 442 2/14 
623 449 456 463 470 477 484 491 498 505 511 3] 2-1 
624 518 525 5382 539 546 553 560 567 574 581 4|2,8 
625 588 595 602 609 616 623 630 637 644 650 5 | 3/5 
626 657 664 671 678 685 692 699 706 713 720 6 | 4:2 
627 727 734 741 748 754/| 761 768 775 782 789 7\49 
628 796 803 810 817 824 831 837 844 851 858 8) 5-6 
629 865 872 879 886 893]|] 900 906 913 920 927 9 | 6-3 
630 934 941 948 955 962 969 975 982 989° 996 
631] 80 003 010 017 024 030 037 044 051 058 065 - 
632 072 079 O85 092 099 106 113 120 127 134 
633 140 147 154 161 168 175 182 188 195 202 
634 209 216 223 229 236 243 250 257 264 271 
635 277 284 291 298 305 312 318. 325° 332. 339 6 
636 346 353 359 366 373 380 387 393 400 407 1/06 
637 414 421 428 434 441 448 455 462 468 475. SZ} 1:2 
638 482 489 496 502 509 516 523 530 536 543 3/18 
639 550 557 564 570 577 584 591 598 604 611 . 4 
640 618 625 632 638 645 652 659 665 672 679 6 | 3-6 
641 686 693 699 706 713]| 720 726 733 740 747 7 | 4-2 
642 754 760 767 774 781 787 794 801 808 814 8 | 4:8 
643 821 828 835 841 848 855 862 868 875 882 9|54 
644 889 895 902 909 916 922 929 936 943 949 
645 956 963 969 976 983 990 996 *003 *010 *017 
646 | 81 023 0380 037 043 050 057 064 O70 O77 084 
647 090 O97 104 111 117 124 131 187 144 161 
648 158 164 171 178 184 191 198 204 211 218 
649 224 231 °238 245 251 258 265 271 278 285 
650 291 298 305 311 318 325 331 338 345 351 
N. 0 1 2 3 4 & 6 rl 8 9 Proportional 
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Proportional 
parts 
7 
027 033 040 046]/ 053 060 066 073 079 1/07 
092 099 105 112 119 125 132.138 145 2/1-4 
158 164 171 178 184 191 197 204 210 3B) Qi 
223 230 236 243|| 249 256 263 269 276 4/28 
289 295 302 308]| 315 321 328 334 341 513-5 
354 360 367 3731} 380 387 393 400 406 6 | 4/2 
419 426 432 439]| 445 452 458 465 471 7|49 
484 491 497 504]|} 510 517 523 530 536 8| 5-6 
549 556 562 569 575, 582 588 595 601 9| 6:3 
614 620 627 633 || 640 646 653 659 666 
679 685 692 698]| 705 711 718 724 730 
743 750 756 763 769 776 782 789 795 
808 814 821 827]|| 834 840 847 853 860 
872 879 885 892 898 905 911 918 924 
937 943 950 956 || 963 969 975 982 988 
#001 *008 *014 *020 || *027 *033 *040 *046 *052 
065 072 078 085} 091 097 104 110 117 
129 136 142 149 155 161 168 174 181 
193 200 206 213 219 225 232 238 245 
257 264 270 276 283 289 296 302 308 6 
821 327 334 340]] 347 353 359 366 372 1/06 
885 391 398 404]| 410 417 423 429 436 2/1-2 
448 455 461 467 474 480 487 493 499 3}1-8 
512 518 525 531 5387 544 550 556 563 4|2,.4 
575 582 588 594/]| 601 607 613 620 626 5} 3-0 
639 645 651 658 664 670 677 683 689 6 | 3/6 
702. 708 715 721 727 734 740 746 753 7| 4,2 
765 771 778 784\|| 790 797 803 809 816 8|/48 
828 835 841 847]|| 853 860 866 872 879 9| 5-4 
891 897 904 910|| 916 923 929 935 942 
954 960 967 973}! 979 985 992 998 *004 
017 023 029 036 042 048 055 061 067 
080 086 092 098 105: 111 117) 123 130 
142 148 155 161 167 173 180 186 192 
205 211. 217.223 230 236 242 248 255 
267 273 280 286 292 298 305 311 317 
330 336 342 348]||. 354 361 367 373 379 
392 398 404 410 417 423 429 485 442 
454 460 466 473 479 485 491 497 504 
516 522 528 535|| 541 547 553 559 566 
1 2 3 4 5 6 7 8 9 || Proportional 
parts 
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FIVE-PLACE LOGARITHMS (Continued) 
Milo 1°23 40 & 6 £7 68° 9 f}] Proportional 
DET eon, Ds | S| I | RE 4 
700 | 84 510 516 522 528 535 541 547 553 559 566 eB2 


4 
_ 701 572 578 584 590 597|| 603 609 615 621 628 
702 634 640 646 652 658 || 665 671 677 683 689 ¥ 
703 696 702 708 714 720]|} 726 733 739 745 751 : 4 
704 757 763 770 776 782|| 788 794 800 807 813 . 
705 819 825 831 837 844|| 850 856 862 8638 874 
706 880 887 893 899 905|| 911 917 924 930.936 
707 942 948 954 960 967|| 973 979 985 991 997 
708 | 85 003 009 016 022 028|} 034 040 046 052 058 
709 065 071 077 083 089}|} 095 101 107 114 120 


710 126 132 138 144 150|| 156 163 169 175 181 
711 187 193 199 205 211|| 217 224 230 236 242 
712 248 254 260 266 272}! 278 285 291 297 303 
713 309 315 321 327 333]|| 339 345 352 358 364 
714 370 376 382 388 394|| 400 406 412 418 425 
715 431 437 443 449 455]|| 461 467 473 479 485 
716 491 497 503 509 516||} 522 528 534 540 546 
FIT 552 558 564 570 576/|| 582 588 594 600 606 
718 612 618 625 631 637}! 643.649 655 661 667 
719 673 679 685 691 697|| 703 709 715 721 727 


~ ar 


roa 


toto 


~ 


= 


DOONA UP Whe 
POE BO tos 
C2.) 6 dO 01 00 re He ST 

















720 733 739 745 751 757|| 763 769 775 781 788 
721 794 800 806 812 818]}| 824 830 836 842 848 6 
722 854 860 866 872 878]}) 884 890 896 902 908 1/06 
723 914 920 926 932 938 944 950 956 962 968 2/12 
724 974 980 986 992 998 || *004 *010 *016 *022 *028 3/1/83 
725 | 86 034 040 046 052 058 064 070 O76 O82 088 4/24 3 
726 094 100 106 112 118 124 130 136 141 147 5|3-0 
727 153 159 165 171 177 183. 189 195 201 207 6 | 3-6 
728 213 219 225 231 237 243 249 255 261 267 7\ 4:2 
729 273 279 285 291 297 303 308 314 320 326 : pe 
o 
730 332 338 344 350 356 362 368 374 380 386 
731 392 398 404 410 415 421 427 433 439 445 Ms 
732 451 457. 463 469 475 481 487 493 499 504 
733 510 516 522 528 534 540 546 552 558 564 
734 570 576 581 587 593 599 605 611 617 623 
735 629 635 641 646 652 658 664 670 676 682 5 t 
736 688 694 700 705 711 717 723 729° 735 741 1|0-5 
737 747 753 759 764 770 776 782 788 794 800 2/1-/0 
738 806 812 817 823 829 835 841 847, 853 859 3/15 
739 864 870 876 882 888 894 900 906 911 917 : an 
740 923 929 935 941 947 953 958 964 970 976 6 | 3/0 
741 982 988 994 999 *005 || *011 *017 *023 *029 *035 713-5 
742 | 87 040 046 052 058 064 07Q 075 081 O87 093 8 | 4-0 
743 | 099 105 111 116 122 128 134 140 146 151 9|4:5 
744 | 157 163 169 175 181 186 192 198 204 210 
745 216 221 227 233 239 245 251 256 262 268 
746 274 280 286 291 297 302 309 315 320 326 
747 332 338 344 349 355 361 367 373 379 384 
748 390 396 402 408 413 419 425 431 437 442 
749 | 448 454 460 466 471 477 483 489 495 500 
750 506 512 518 523 529 535 541 547 552 558 
| 
: 
N 0 1 2 3 48 65 6 7 8 9 | Proportional 
| parts 





ze HANDBOOK OF CHEMISTRY AND PHYSICS 


FIVE-PLACE LOGARITHMS (Continued) 





5 6 Ke 8 9 Proportional 


parts 
535 541 547 552 558 
593 599 604 610 616 
651 656 662 668 674 
708 714 720 726 731 
766 772 777 783 789 
823 829 835 841 846 
881 887 892 898 904 
938 944 950 955 961 
996 *001 *007 *013 *018 
053 058 064 070 076 
10 116 121 127 133 6 
167 173 178 184 190 1/06 
224 230 235 241 247 211-2 
281 287 292 298 304 3/18 
338 343 349 355 360 4)2-4 
395 400 406 412 417 5 | 3,0 
451 457 463 468 474 6 | 3-6 
508 513 519 525 530 7) 4-2 
564 570 576 581 587 8/48 
621 627 632 638 643 9/54 


677 683 689 694 700 
734 739 745 750 756 
790 795 801 807 812 
846 852 857 863 868 
902 908 913 919 925 
958 964 969 975 981 
*014 *020 *025 *031 *037 
070 076 O81 O87 092 
126 131 137 143 148 
182 187 193 198 204 


237 243 248 254 260 
293 298 304 310 315 
348 354 360 365 371 
404 409 415 421 426 
459 465 470 476 481 
515 520 526 531 537 
570 575 581 586 592 


a 


WOWONMD UF Whe 
nouonvowoc 


790 796 801 807 812 
845 851 856 862 S67 
900 905 911 916 922 
955 960 966 971 977 


064 069 075 080 086 
119 124 129 135 140 
173 179 184 189 195 
227 233 238 244 249 || 
282 287 293 298 304 | 


336 342 347 352 358} 








5 6 7 8 9 Proportional 
parts 
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N. 0 1 2 3 4 5 6 7 8 9 Proportional 

i parts 

800 | 90 309 314 320 325 331 336 342 347 352 358 

801 363 369 374 380 385 390 396 401 407 412 

802 417 423 428 434 439 445 450 455 461 466 

803 472 477 482 488 493 499 504 509 515 520 

804 526 531 536 542 547 553 558 563 569 574 

805 580 585 590 596 601 607 612 617 623 628 

806 634 639 644 650 655 660 666 671 677 682 

807 687 693 698 703 709 714 720 725 730 736 

. 808 741 747 752 757 763 768 773 779 784 789 

809 795 800 806 811 816 822 827 832 838 843 

810 849 854 859 865 870|| 875 881 886 891 897 6 

811 902 907 913 918 924 929 934 940 945 950 1/06 

812 956 961 966 972 977 982 988 993 998 *004 2/12 

813 | 91 009 014 020 025 030|} 036 041 046 052 057 3/}18 

814 062 068 073 078 084!|| O89 094 100 105 110 4/24 

815 116 121 126 132 137 142 148 153 158 164 5 | 3-0 

816 169 174 180 185 190 196 201 206 212 217 6 | 3-6 

817 222 228 233 238 243 249 254 259 265 270 7 | 4,2 

818 275 281 286 291 297 302 307 312 318 323 8 | 4-8 

819 328 334 339 344 350 355 360 365 371 376 9\5-4 

820 381 387 392 397 403 408 413 418 424 429 

821 434 440 445 450 455 461 466 471 477 482 

822 487 492 498 503 508 514 519 524 529 535 

823 540 545 551 556 561 566 572 577 582 587 

824 593 598 603 609 614|| 619 624 630 635 640 

825 645 651 656 661 666 672 677 682 687 693 

826 698 703 709 714 719 724 730 735 740 745 

827 751 756 761 766 772 777 782 787 793 798 

828 803 808 814 819 824 829 834 840 845 850 

829 855 861 866 871 876 882 887 892 897 903 

830 908 913 918 924 929 934 939 944 950 955 5 

831 960 965 971 976 981 986 991 997 *002 *007 1|0-5 

832 | 92 012 018 023 028 033 038 044 049 054 059|} - 2/1-/0 

833 065 070 075 O80 O85 091 096 101 106 111}} 3/1-5 

834 WL7 122-127 “1382 137 143 148 153 158 163 4| 2.0 

835 169 174 179 184 189 195 200 205 210 215 5 | 2-5 

836 221 226 231 236 241 247. 252 257 262 267 6 | 3-0 

837 273 278 283 288 293 298 304 309 314 319 7|3-5 

838 324 330 335 340 345 350 355 361 3664 371 8/| 4-0 

839 376 381 387 392 397 402 407 -412 418 423 914-5 

840 428 433 438 443 449 454 459 464 469 474 

841 480 485 490 495 500 505 511 516 521 526 

842 531 536 542 547 552 557 562 567 572 578 

843 583 588 593 598 603 609 614 619 624 629 

844 634 639 645 650 655/|| 660 665 670 675 681 

845 686 691 696 701 706 711 716 722 727 732 

846 737 742 747 752 758|| 763 768 773 778 783 

847 788 793 799 804 809 814 819 824 829 834 || 

848 840 845 850 855 860 865 870 875 881 886} 

849 891 896 901 906 911 916 921 927 932 937 

850 942 947 952 957 962 967 973 978 983 988 

N. 0 1 2 3 4 | 5 6 fe 8 9 Proportional 
parts 
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850 | 92 942 
851/993 
852 | 93 044 
853| 095 
854| 146 
855| 197 
856| 247 
857| 298 
858| 349 
859| 399 
860} 450 
861} 500 
862] 551 
863} 601 
864] 651 
865| 702 
866| 752 
867} 802 
868| 852 
869} 902 
870| 952 
871 | 94 002 
872| 052 
873| 101 
874] 151 
875| 201 
“$76| 250 
877| 300 
878| 349 
879| 399 
880| 448 
881} 498 
882| 547 
883| 596 
884| 645 
885| 694 
886} 743 
887| 792 
ass|- $41 
889| 890 
890; 939 
891| 988 

892 | 95 036 
893| 085 
894] 134 
895| 182 
s06| 231 
s07| 279 
898] 328 

—-g99| = 376 
go0| 424 
Mepis» 0 


947 952 957 962 
998 *003 *008 *013 


967 973 978 983 988 
*018 +024 *029 +034 *039 








‘F eee) 
PONAO,OAND 


(00 1.) G1 > 09 D9 A 
QU > 09 09 LI et mt 


He OC DOIN RO 


AOAOUNOUMONn 


WO SID Or i 9 DO 


~ 


. 


too rROGR Gm 


WOONIM Orih COD 
WWNNWNRROO 


049 054 059 064 || 069 075 080 085 
100 105 110 115|| 120 125 131 136 141 
151 156 161 166|| 171 176 181 186 192 
202 207 212 217]}| 222 227 232 237 242 
252 258 263 268|| 273 278 283 288 293 
303 308 313 318}|} 323 328 334 339 344 
354 359 364 369 || 374 379 384 389 394 
404 409 414 420|| 425 430 435 440 445 
455 460 465 470|| 475 480 485 490 495 
505 510 515 520}| 526 531 536 541 546 
556 561 566 571/| 576 581 586 591 596 
606 611 616 621/|| 626 631 636 641 646 
656 661 666 671|| 676 682 687 692 697 
707 712 717 722|| 727 732 737 742 747 
757 762 767 772\| 777 782 787 792 797 
807 812 817 822)|| 827 832 837 842 847 
857 862 867 872 || 877 882 887 892 897 
907 912 917 922|| 927 932 937 942 947 
957 962 967 972|| 977 982 987 992 997 
007 012 017 022|| 027 032 037 042 047 
057 062 067 072|| 077 082 086 091 096 
106 i111 116 121)|} 126 131 136 141 146 
156 161 166 171|| 176 181 186 191 196 
206 211 216 221 || 226 231 236 240 245 
255 260 265 270|| 275 280 285 290 295 
305 310 315 320)! 325 330 335 340 345 
354 359 364 369 || 374 379 384 389 394 
404 409 414 419 || 424 429 433 438 443 
453 458 463 468|| 473 478 483 488 493 
503 507 512 517|| 522 527 532 537 542 
552 557 562 567|| 571 576 581 586 591 
601 606 611 616 || 621 626 630 635 640 
650 655-660 665 || 670 675 680 685 689 
699 704 709 714/| 719 724 729 734 738 
748 753 758 763 || 768 773 778 783 787 
797 802 807 812) 817 822 $27 832 836 
$46 851 856 861|| 866 871 876 880 885 
895 900 905 910|| 915 919 924 929 934 
944 949 954 959|| 963 968 973 978 983 
993 998 *002 *007 || #012 *017 *022 *027 *032 
041 051 056 || 061 066 071 075 080 
090 095 100 105|| 109 114 119 124 129 
139 143 148 153|} 158 163 168 173 177 
187 192 197 202|| 207 211 216 221 226 
236 240 245 250|| 255 260 265 270 274 
284 289 294 299|| 303 308 313 318 323 
332 337 342 347/|| 352 357 361 366 371 
381 386 390 395|| 400 405 410 415 419 
429 434 439 444|| 448 453 458 463 463 || 
} 
- e223 74 Bo 6 7 £8 29 
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900 | 95 424 429 434 439 444|| 448 453 458 463 468 
901 472 477 482 487 492)| 497 501 506 511 516 
902 521 525 530 535 540]| 545 550 554 559 564 
903 569 574 578 583 588}! 593 598 602 607 612 
904 617 622 626 631 636 || 641 646 650 655 660 
905 665 670 674 679 684|| 689 694 698 703 708 || 
906 713 718 722 727 732 || 737 742 746 751 756 
907 761 766 770 775 780{|| 785 789 794 799 804 
908 809 813 818 823 828]| 832 837 842 847 852 
909 856 861 866 871 875|| 880 885 890 895 899 


910 904 909 Sai 918 923}} 928 933 938 942 San 5 
911 952 957 966 971}| 976 980 985 990 

912 999 *004 #909 *014 *019 || *023 *028 *033 *038 #43 
913 | 96 047 052 057 061 066|| 071 076 080 085 090 
914 095 099 104 109 114}/ 118 123 128 133 137 
915 142 147 152 156 161 166 171 175 180 185 
916 190 194 199 204 209]] 213 218 223 227 232 
917 237 242 246 251 256]|| 261. 265 270 275 280 
918 284 289 294 298 303]| 308 313 317 322 327 
919 332 336 341 346 350]! 355 360 365 369 374 


$20 379 384 388 393 398|| 402 407 412 417 421 
921 426 431 435 440 445|| 450 454 459 464 468 
922 473 478 483 487 492|| 497 501 506 511 515 
923 520 525 530 534 539]! 544 548 553 558 562 
924 567 572 577 581 586]|} 591 595 600 605 609 
925 614 619 624 628 633]! 638 642 647 652 656 
926 661 666 670 675 680]| 685 689 694 699 703 
927 708 713 717 722 727|| 731 736 741 745 750 
928 755 759 764 769 774|| 778 783 788 792 797 
929 802 806 811 816 820}| 825 830 834 839 844 


OWAD cdo 
SS 
a 


930 848 853 858 862 867]|| 872 876 881 886 890}| _ 4 

931 895 900 904 209 914]! 918 923 928 932 937 1| 0-4 
932 942 946 951 956 960|) 965 970 974 979 984 2/08 
933 988 993 997 *002 *007 || *011 *016 *021 *025 *030 3; 12 
934 | 97 035 039 044 049 053 || 058 063 067 072 077 4/16 
935 081 O86 090 095 100}| 104 109 114 118 123 5 | 2-0 
936 128 132 137 142 146 151 155 160 165 169 6) 2-4 
937 174 179 183 188 192 197 202 206 211° 216 7| 2-8 
938 220 225 230 234 239|) 243 248 253 257 262 8} 3-2 
939 267 271 276 280 285|| 290 294 299 304 308 9|3-6 


940 313 317 322 327 331 336 340 345 350 354 
941 359 364 368 373 377]! 382 387 391 396 400 
942 405 410 414 419 424]/ 428 433 437 442 447 
943 451 456 460 465 470|| 474 479 483 488 493 
944 497 502 506 511 516|| 520 525 529 534 539 
945 543 548 552 557 562 566 571 575 580 585 
946 589 594 598 603 607|| 612 617 621 626 630 
947 635 640 644 649 653 || 658 663 667 672 676 
948 681 685 690 695 699|| 704 708 713 717 722 
949 727 731 736 740 745|| 749 754 759 763 768 


950 772 777 782 786 791|| 795 800 804 809 813 
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| $50) 97 772 777 
—«-BS1} 818 823 
gz] S64 Sos 886 
"909 914 932 
954| 955 959 978 
955 | $8 000 005 023 
—s-g5B] 046 050 068 
—-g57]} 091 096 114 
58] 137 141 0 153 
959| 182 186 191 195 200|| 204 209 214 218 223) 
’ 
se0| 227 232 236 241 245 || 250 254 259 263 268 5 
961| 272 277 281 286 290|| 295 299 304 308 313|| 1)05 
See a S| 2s el ie 
; 2 
Ser| 408 412 417 421 426|| 430 435 439 444 4a8|| 4/20 
965| 453 457 462 466 471\| 475 480 484 489 493/) 5/25 
966| 498 502 507 SII 516|| 520 525 529 534 538|| 6|30 
967| 543 547 552 556 561 365 $70 S74 579 583 | 7135 
968| 588 592 587 601 605|| 610 6i4 619 623 623|| 38} 40 
969| 632 637 641 645 650|| 655 659 664 668 673), 9/45 
 o| zz sz 686 691 695|| 700 704 709 713 717/| 
97i| 722 726 731 735 740|| 744 749 753 758 762 
972| 767 771 776 780 784|| 789 793 798 802 807 
S73| a6 S00 Sep Sco Sri|| S78 sss S87 So SC 
¥ 5 7 
< tz ‘ : 
~ — g7z| 989 994 998 +003 +007 || *012 *016 *021 “025 “029 || 
978/99 034 038 043 047 052 056 051 065 069 O74 | 
973| O78 083 087 092 026|/ 100 105 109 114 118 | 
1 
sso| 123 127 131 136 140/| 145 149 154 158 162 || 4 
/ gi} «167 171 176 180 185|| 189 193 198 202 207|} 1/0-4 
—s«gga| 211 216 220 224 299|| 233 238 242 247 251|| 210-8 
Qs3| 255 260 264 269 273|| 277 2s2 285 291 203)) 3/12 
984| 300 304 308 313 317|| 322 326 330 335 339|) 4/16 
oas| 344 348 352 357 361|| 366 370 374 379 383|| 5}2-0 
“ @s6| “388 302 306 401 405|| 410 414 419 423 427|| 6) 2-4 
987| 432 436 441 445 449|| 454 458 463 467 471) 7/28 
988| 476 480 484 489 493|| 498 502 506 S51] 515|/|  8/3-2 
989| 520 524 528 533 537 || 542 546 560 555 559|, 9/36 
g00| 564 568 572 577 581|| 585 590 594 500 603 
| Of aa — 
993 695 699 704 708 712|| 717 721.726 730 734|| 
gu4| 739 743 747 752 756 || 760 765 769 774 778 
ga5| 782 787 791 795 800|| 804 808 813 S17 822 
Seen S| se se & 
‘ é ~ 2 
998} 913 917 922 926 930|) 935 939 934 S48 952 
993} 957 961 965 970 974| 978 983 987 991 996 || 


HY 
8 
. 
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004 3214 
005 1805 
006 0380 


007 3210 
008 1742 


009 0257 


010 3000 
O11 1474 


013 2587 
014 1003 


015 3598 
016 1974 


017 0333 
4507 
8677 

018 2843 
7005 

019 1163 
5317 
9467 

020 3613 
7755 


021 1893 





LOGARITHMS (Continued) 


1994 
6147 
*0206 
4442 
8583 


2720 


34 








2171 2605 3039 3473 


6510 6943 
*0844 *1277 
5174 5607 
9499 9932 
3821 4253 
8138 8569 
2451 2882 
6759 7190 
*1063 *1493 


5363 5793 
9659 *0088 
3950 4379 
8238 8666 
2521 2949 
6799 7227 
*1074 *1501 
5344 5771 
9610 *0037 
3872 4298 


8130 8556 
2384 2809 


7377 
*1710 
6039 


7810 
*2143 
6472 


905 
*0364 *0796 *1228 


4685 
9001 
3313 
7620 
*1924 


6223 
*0517 
4808 
9094 
3377 
7655 
*1923 
6198 
*0463 
4724 


8981 
3234 


*0652 
4787 


5116 
9432 
3744 
8051 
*2354 


6652 
*0947 
5237 
9523 
3805 
8082 
*2355 
6624 
*0889 
5150 


9407 
3659 
7907 
*2151 
6391 
*0627 
4859 
9086 
*3310 
7529 


*1744 
5955 
*0162 
4365 
64 


5548 
9863 
4174 
8481 
*2784 


7082 
*1376 
5666 
9951 
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1050 | 021 1893 2307 2720 3134 3547 3961 4374 4787 5201 5614 || 413 

6027 6440 6854 7267 7680 8093 8506 8919 9332 9745 || 413 
1052 | 022 0157 057C 0983 1396 1808 2221 2634 3046 3459 3871 || 413 
1053 4284 4696 5109 5521 5933 6345 6758 7170 7582 7994 |} 412 
1054 8406 8818 9230 9642 *0054 *0466 *0878 *1289 *1701 *2113 || 412 
1055 | 023 7 2936 3348 3759 4171 4582 4994 5405 5817 6228 || 411 








1056 7050 7462-7873 8284 8695 9106 9517 9928 *0339 || 411 
1057 | 024 0750 1161 1572 1982 2393 2804 3214 3625 4036 4446 || 411 
1058 4857. 5267 5678 6088 6498 6909 7319 7729 8139 8549 || 410 
1059 8960 9370 9780 *0190 *0600 *1010 *1419 *1829 *2239 *2649 || 410 
1060 | 025 3059 3468 3878 4288 4697 5107 5516 5926 6335. 6744 || 410 
1061 7154 7563 7972 8382 8791 9200 9609 *0018 *0427 *0836 || 409 
1062 | 026 1245 1654 2063 2472 2881 3289 3698 4107 4515 4924 || 409 
1063 5333 5741 6150 6558 6967 7375 7783 8192 8600 9008 || 408 
1064 9416 9824 *0233 *0641 *1049 *1457 *1865 *2273 *2680 *3088 || 408 
1065 | 027 3496 3904 4312 4719 5127 5535 5942 6350 6757 7165 || 408 
1066 7572 7979 8387 8794 9201 9609 *0016 *0423 *0830 *1237 || 407 
1067 | 028 1644 2051 2458 2865 3272 3679 4086 4492 4899 5306 || 407 
1068 5713 6119 6526 6932 7339 7745 8152 8558 8964 9371 || 406 
1069 9777 *0183 *0590 *0996 *1402 *1808 *2214 *2620 *3026 *3432 || 406 
1070 | 029 3888 4244 4649 5055 5461 5867 6272 6678 7084 7489 || 406 
1071 7895 8300 8706 9111 9516 9922 *0327 *0732 *1138 *1543 || 405 
1072 | 030 1948 2353 2758 3163 4568 3973 4378 4783 5188 5592 || 405 
1073 5997 6402 6807 7211 7616 8020 8425 8830 9234 9638 || 405 
1074 | 031 0043 0447 0851 1256 1660 2064 2468 2872 3277 3681 || 404 
1075 4085 4489 4893 5296 5700 6104 6508 6912 7315 7719 || 404 
1076 8123 8526 8930 93383 9737 *0140 *0544 *0947 *1350 *1754 || 403 
1077 | 032 2157 2560 2963 3367 3770 4173 4576 4979 5382 5785 || 403 
1078 6188 6590 6993 7396 7799 8201 8604 9007 9409 9812 || 403 
1079 | 033 0214 0617 1019 1422 1824 2226 2629 3031 3433 3835 || 402 





1080 4238 4640 5042 5444 5846 6248 6650 7052 7453 7855 || 402 
8257° 8659 9060 9462 9864 *0265 *0667 *1068 *1470 *1871 || 402 
1082 | 034 2273 2674 3075 3477 3878 4279 4680 5081 5482 4884 || 401 
2. 





1083 6285 6686 7087 7487 7888 8289 8690 9091 9491 9892 || 401 
1084 | 035 0293 0693 1094 1495 1895 2296 2696 3096 3497 3897 || 400 
1085 4297 4698 5098 5498 5898 6298 6698 7098 7498 7898 || 400 
1086 8298 8698 9098 9498 9898 *0297 *0697 *1097 *1496 *1896 || 400 
1087 | 036 2295 2695 3094 3494 3893 4293 4692 5091 5491 5890 || 398 
1088 6289 6688 7087 7486 7885 8284 8683 9082 9481 9880 || 399 
1089 | 037 0279 0678 1076 1475 1874 2272 2671 3070 3468 3867 || 399 
1090 4265 4663 5062 5460 5858 6257 6655 7053 7451 7849 || 398 
1091 8248 8646 9044 9442 9839 *0237 *0635 *1033 *1431 *1829 || 398 
1092 | 038 2226 2624 3022 3419 3817 4214 4612 5009 5407 5804 |} 398 
1093 6202 6599 6996 7393 7791 8188 8585 8982 9379 9776 || 397 
1094 | 039 0173 0570 0967 1364 1761 2158 2554 2951 3348 3745 || 397 
1095 4141 4538 4934 5331 5727 6124 6520 6917 7313 7709 || 397 
1096 8106 8502 8898 9294 9690 *0086 *0482 *0878 *1274 *1670 || 396 
1097 | 040 2066 2462 2858 3254 3650 4045 4441 4837 5232 5628 || 396 
1098 6023 6419 6814 7210 7605 8001 _8396 8791 9187 9582 }| 395 
1099 9977 *0372 *0767 *1162 *1557 *1952 *2347 *2742 *3137 *3532 || 395 


1100 | 041 3927 4322 4716 5111 5506 5900 6295 6690 7084 7479 || 395 
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N 0 1 2 3 4 5 6 7 8 9 
1100 | 041 3927 4322 4716 5111 5506 5900 6295 6680 7084 7479 
1101 7873 8268 8662 9056 9451 9845 *0239 *0633 “1028 *1422 | 
1102 | 042 1816 2210 2604 2998 3392 3786 4180 4574 4968 Ba 
1103 5755 6149 6543 6936 7330 7723 8117 8510 8904 
1104 9691 "0084 *0477 *O871 *1264 | *1657 *2050 *2444 *2837 *3230 
1105 | 043 3623 4016 4409 4802 5195 5587 5980 63873 6766 7159 
1106 7551. 7944 8337 8729 9122 9514 9907 *0299 *0692 *1084 
1107 | 044 1476 1869 2261 2653 3045 3437 3829 4222 4614 5006 | 
1108 5398 5790 6181 6573 6965 7357 7749 8140 85382 8924 
1109 9315 9707 *0099 *0490 *0882 | *1273 *1664 *2056 *2447 *2839 
1110 | 045 3230 3621 4012 4403 4795 5186 5577 5968 6359 6750 
1111 7141 7531 7922 8313 8704 9095 9485 9876 “0267 *0657 
1112 | 046 1048 1438 1829 2219 2610 8000 3391 3781 4171 4561 
1113 4952 5342 5732 6122 6512 6902 7292 7682 8072 8462 
1li4 8852 9242 9632 *0021 *0411 | *0801 *1190 *1580 *1970 *2359 
1115 | 047 2749 3138 3528 23917 4306 4696 5085 5474 5864 6253 
1116 6642 7031 7420 7809 8198 8587 8976 9365 9754 *0143 
1117 | 048 0532 0921 1309 1698 2087 2475 2864 3253 3641 4030 
1118 4418 4806 5195 5583 5972 6360 6748 7186 7525 7913 
1119 8301 8689 9077 9465 9853 | *0241 *0629 *1017 “1405 *1792 
1120 | 049 2180 2568 2956 3343 3731 4119 4506 4894 5281 5669 
1121 6056 6444 6831 7218 7606 7993 8380 8767 9154 9541 
1122 9929 *0316 *0703 *1090 “1477 | *1863 *2250 *2637 *3024 "3411 
1123 | 050 3798 4184 4571 4958 5344 5731 6117 6504 6890 7277 
1124 7663 8049 8486 8822 9208 9595 9981 *0367 *0753 *1139 
1125 | 051 1525 1911 2297 2683 3069 3455 3841 4227 4612 4998 
1126 5384 5770 6155 6541 6926 7312 7697 8083 8468 8854 
1127 9239 9624 *0010 *0395 *0780 | *1166 *1551 *1936 *2321 *2706 
1128 | 052 3091 3476 3861 4246 4631 5016 5400 5785 6170 6555 
1129 6939 7324 7709 8093 8478 8862 9247 9631 *0016 *0400 
1130 | 053 0784 1169 1553 1987 2321 2706 3090 3474 3858 4242 
1131 4626 5010 5394 5778 6162 6546 6929 7313 7697 8081 
1132 8464 8848 9232 9615 9999 | *0382 *0766 *1149 *1532 *1916 
1133 | 054 2299 2682 3066 3449 3832 4215 4598 4981 5365 5748 
1134 6131 6514 6896 7279 7662 8045 8428 8811 9193 9576 
1135 9959 *0341 *0724 *1106 “1489 | *1871 *2254 *2636 *8019 *3401 
1136 | 055 3783 4166 4548 4980 5312 5694 6077 6459 6841 7223 
1137 7605 7987 8369 8750 9132 9514 9896 “0278 *0659 *1041 
1138 | 056 1423 1804 2186 2567 2949 3330 3712 4093 4475 4856 
1139 5237 5619 6000 6381 6762 7143 7524 7905 8287 8668 
1140 9049 9429 9810 *O191 *0572 | *0953 “1384 “1714 *2095 “2476 
1141 | 057 2856 3287 3618 3998 4379 4759 5140 5520 5900 6281 
1142 6661 7041 7422 7802 8182 8562 8942 9322 9702 *0082 
1148 | 058 0462 0842 1222 1602 1982 2362 2741 3121 3501 3881 
1144 4260 4640 5019 5399 5778 6158 6537 6917 7296 7676 
1145 8055 8434 8813 9193 9572 9951 “0330 “0709 *1088 *1467 
1146 | 059 1846 2225 2604 2983 3362 3741 4119 4498 4877 5256 
1147 5634 6013 6391 6770 7148 7527 7905 8284 8662 9041 
1148 9419 9797 *0175 *0554 *0932 | “1310 *1688 *2066 *2444 "2822 
1149 | 060 3200 3578 3956 4834 4712 5090 5468 5845 6223 6601 
1150 6978 7356 7734 8111 8489 8866 9244 9621 9999 *0376 

N 0 1 2 3 4 5 6 z 8 9 
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4) LOGARITHMS—(Continued) 


N 0 1 2 3 4 


1150 | 060 6978 7356 7734 8111 8489 8866 9244 9621 9999 *0376 | 378 
1151 | 061 0753 1181 1508 1885 2262 2639 3017 3394 3771 4148} 377 











1152 4525 4902 5279 5656 6032 6409 6786 7163 7540 7916 | 377 
1153 8293 8670 9046 9423 9799 | *0176 *0552 *0929 *1305 *1682 | 377 
1154 | 062 2058 2434 2811 3187 3563 | 3939 4316 4692 5068 5444) 376 
1155 5820 6196 6572 6948 7324 | 7699 8075 8451 8827 9203 | 376 
1156 9578 9954 *0330 *0705 *1081 | *1456 *1832 *2207 *2583 *2958 | 376 
1157 | 063 3334 3709 4084 4460 4835 5210 5585 5960 6335 6711] 375 
1158 7086 7461 7836 8211 8585 8960 9335 9710 *0085 *0460 | 375 
1159 | 064 0834 1209 1584 1958 2333 2708 3082 3457 3831 4205 | 375 
1160 4580 4954 5329 5703 6077 6451 6826 7200 7574 7948 | 374 
1161 8322 8696 9070 9444 9818 | *0192 *0566 *0940 *1314 *1688 | 374 
1162 | 065 2061 2435 2809 3182 3556 3930 4303 4677 5050 5424) 374 
1163 5797 6171 6544 6917 7291 7664 8037 8410 8784 9157 | 373 
1164 9530 9903 *0276 *0649 *1022 | *1395 *1768 *2141 *2514 *2886 | 373 
1165 | 066 3259 3632 4005 4377 4750 5123 5495 5868 6241 6613 | 373 
1166 6986 7358 7730 8103 8475 8847 9220 9592 9964 *0336 | 372 
1167 | 067 0709 1081 1453 1825 2197 2569 2941 3313 3685 4057 | 372 
1168 4428 4800 5172 5544 5915 6287 6659 7030 7402 7774) 372 
1169 8145 8517 8888 9259 9631 | *0002 *0374 *0745 *1116 *1487} 371 
1170 | 068 1859 2230 2601 2972 3343 3714 4085 4456 4827 5198) 371 
1171 5569 5940 6311 6681 7052 7423 7794 8164 8535 8906] 371 
1172 9276 9647 *0017 *0388 *0758 | *1129 *1499 *1869 *2240 *2610 | 370 
1173 | 069 2980 3350 3721 4091 4461 4831 5201 5571 5941 6311] 370 
1174 6681 7051 7421 7791 8160 8530 8900 9270 9639 *0009 | 370 
1175 | 070 0379 0748 1118 1487 1857 2226 2596 2965 3335 3704) 369 
1176 4073 4442 4812 5181 5550 5919 6288 6658 7027 7396) 369 
1177 7765 8134 8503 8871 9240 9609 9978 *0347 *0715 *1084) 369 
1178 } O71 1453 1822 2190 2559 2927 3296 3664 4033 4401 4770] 369 
1179 5138 5506 5875 6243 6611 6979 7348 7716 8084 8452) 368 
1180 8820 9188 9556 9924 *0292 | *0660 *1028 *1396 *1763 *2131 | 368 
1181 | 072 2499, 2867 3234 3602 3970 4337 4705 5072 5440 5807 | 368 
1182 6175 6542 6910 7277 7644 8011 8379 8746 9113 9480] 367 
1183 9847 *0215 *0582 *0949 *1316 | *1683 *2050 *2416 *2783 *3150 | 367 
1184 | 073 3517 3884 4251 4617 4984 5351 5717 6084 6450 6817 | 367 
1185 7184 7550 7916 8283 8649 9016 9382 9748 *0114 *0481 | 366 
1186 | 074 0847 1213 1579 1945 2311 2677 3043 3409 3775 4141 | 366 
1187 4507 4873 5239 5605 5970 6336 6702 7068 7433 7799 | 366 
1188 8164 8530 8895 9261 9626 9992 *0357 *0723 *1088 *1453 | 365 
1189 | 075 1819 2184 2549 2914 3279 3644 4010 4875 4740 5105 | 365 
1190 5470 5835 6199 6564 6929 7294 7659 8024 8388 8753 | 365 
1191 9118 9482 9847 *0211 *0576 | *0940 *1305 *1669 *2034 *2398 | 364 
1192 | 076 2763 3127 3491 3855 4220 4584 4948 5312 5676 6040 | 364 
1193 6404 6768 7132 7496 7860 8224 8588 8952 9316 9680 | 364 
1194 | 077 0043 0407 O771 1134 1498 1862 2225 2589 2952 3316} 364 
1195 3679 4042 4406 4769 5133 5496 5859 6222 6585 6949] 363 
1196 7312 7675 8038 8401 8764 9127 9490 9853 *0216 *0579 | 363 
1197 | 078 0942 1304 1667 2030 2393 9755 3118 3480 3843 4206] 363 
1198 4568 4931 5293 5656 6018 6380 6743 7105 7467 7830] 362 
1199 8192 8554 8916 9278 9640 | *0003 *0365 *0727 *1089 *1451} 362 
1200 | 079 1812 2174 2536 2898 3260 3622 3983 4345 4707 5068| 362 
» oN 0 1 2 3 4 5 6 7 8 9 d. 
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LOGARITHMS OF THE TRIGONOMETRIC 
FUNCTIONS 


Logarithms of the functions are given for each minute from 
0-360°. 

The quantity —10 is to be appended to all logarithms of the 
sine and cosine, ‘to logarithms of the tangent from 0-45° and of 
the cotangent from 45-90°. 


With degrees indicated at either side of the top of the page 
use the column headings at the top. With degrees stated at 
the bottom of the page use the column designations at the 
bottom. 

With degrees at the left (top or bottom) use the minute col- 
umn at the left, and with degrees on the right side of the page 
use the minute column at the right. 


The method of determining the functions of small angles by 
the auxiliary quantities S and T is given in the section explaining 
the use of the mathematical tables at the front of the volume. 


- 


38 


‘HANDBOOK OF CHEMISTRY AND PHYSICS 





— a ape Values of 8, Values of T, 
Min . —10 to be appended —10 to be appended Seo. 


ro? | 1° | 2° | 3° | 4 oO | i°|2°|3°| 4 


0’ [4.68 558) 555] 549] 538] 522)/4.68 558) 562| 575] 597] 628 07 























1 558} 555) 549] 537| 522 558} 562) 575) 598) 629} 60 
2 558} 555) 548) 537) 522 558) 562) 576) 598} 629) 120 
3 558) 555) 548) 537| 521 558} 562) 576] 599) 630} 180 
4 558} 555) 548) 537) 521 558) 563) 576] 599) 631] 240 
5 558] 555) 548] 537| 521 558} 563) 577| 599) 631} 300 
6 558) 555] 548) 536} 520 558} 563) 577) 600) 632] 360 
if 558) 555) 548] 536} 520 558! 563) 577) 600} 632) 420 
8 557} 555) 548} 536) 520 558) 563) 578) 601} 633} 480 
9 557| 555) 547) 536] 520 558] 563] 573} 601) 634} 540 
10 |4.68 557) 555) 547) 535) 519|/4.68 558) 564) 578) 602) 634) 600 
11 557| 554] 547) 535) 519}) - 558) 564) 579] 602) 635) 660 
12 557) 554) 547) 535) 519 558} 564! 579] 603! 635] 720 
13 557) 554) 547} 535) 518 558} 564! 579] 603) 636) 780 
14 557| 554) 547) 534) 518 558] 564! 580) 604} 657) 840 
15 557| 554) 546] 534) 518 558] 564! 580} 604) 637} 900 
16 557) 554) 546] 534) 517 558) 565) 580] 605) 638] 960 
17 - 557) 554) 546) 534) 517 558} 565) 581} 605) 639/1020 
18 557| 554) 546} 534] 517 558| 565) 581) 606) 639/1080 
19 557| 554) 546} 533] 516 558| 565) 581) 606} 640/1140 
20 |4.68 557) 554) 546] 533) 516)/4.68 558) 565) 582) 607) 640/1200 
21 557| 554) 545) 533) 516 558) 566) 582} 607| 641)1260 
22 557| 553) 545) 533] 515 558} 566} 582] 608) 642/1320 
23 557| 553] 545) 532] 515 558} 566) 583) 608) 642/1380 
24 557) 553) 545) 532] 515 558} 566} 583] 609} 643/1440 
25 557| 553) 545} 532) 515 558) 566) 583) 609} 644/1500 
26 557} 553) 544) 532) 514 558) 567) 584) 610) 644/1560 
27 557| 553) 544] 531) 514 558] 567) 584! 610) 645)1620 
28 557| 553) 544) 531) 514 558) 567) 584) 611) 646)1680 
29 557) 553) 544) 531) 513 559| 567) 585) 611| 646)1740 
80 |4.68 557| 553) 544) 531) 513//4.68 559) 567| 585) 612) 647/1800 
31 557| 552) 544| 530) 513 559) 568) 585) 612) 648)1860 
32 557| 552} 543) 530) 512 559] 568) 586] 613) 648)1920 
33 557) 552) 543) 530) 512 559} 568) 586) 613) 649/1980 
34 557) 552) 543} 529) 512 559} 568) 587| 614) 650)2040 
35 557| 552; 543) 529) 511 559| 569) 587) 614/ 650)/2100 
36 557| 552) 543] 529) 511 559] 569) 587) 615) 651/2160 
37 557| 552) 542) 529) 511 559) 569) 588) 615) 652/2220 
38 557| 552) 542] 528) 510 559| 569! 588) 616) 652/2280 - 
39 557) 552) 542) 528) 510 559| 570) 589) 616) 653)2340 
- 40 |4.68 557) 551) 542} 528) 510)/4.68 559) 570) 589) 617| 654/2400 
41 557| 551) 542) 528) 509 560) 570) 589) 617| 654/2460 
42 556) 551] 541) 527) 509 560} 570) 590) 618) 655)2520 
43 556) 551) 541) 527) 508 560} 571) 590) 619) 656/2580 
44 556| 551] 541] 527) 508 560} 571) 591] 619) 656/2640 
45 556} 551) 541| 527) 508 560} 571! 591!) 620| 657|2700 
46 556) 551) 541) 526) 507 560) 571) 591) 620} 658/276 
47 556| 551) 540) 526) 507 560] 572) 592) 621| 659/2820 
48 556} 550) 540) 526) 507 560| 572) 592) 621) 659/2880 
49 556} 550) 540) 525) 506 560) 572) 593) 622) 660)2940 
50 {4.68 556} 550} 540) 525) 506||4.68 561] 572) 593) 622) 661/3000 
51 556} 550) 540) 525) 506 561) 573) 593) 623) 661/3060 
52 556| 550} 539) 525) 505 56t) 573) 594) 624) 662)3120 
53 556} 550} 539) 524) 505 561) 573) 594| 624) 663)2180 
54. 556] 550) 539) 524) 505 561} 573) 595) 625) 664/3240 
55 556| 549) 539) 524) 504 561] 574! 595) 625) 664/3300 
- 56 556| 549) 539) 523) 504) 561) 574! 596) 626) 665)3360 
57 556) 549) 538) 523) 503) 562| 574) 596) 626) 666)3420 
58 555) 549) 538) 523) 503 562) 575) 596) 627| 667|/3480' 
59 555] 549) 538] 523) 503 562| 575) 597| 628) 667}3540' 
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2° (182°) (357°) 177° 
-T | | Lin ld | C. 8] Ce Te | L. Tan. lod.) Is Cotes anlOos. |» 
7200 | 018.54 282). 5.31 451]5.31 425]8.54 308 1.45 692]9.99 974/60. 
60 | 11854 642/30015.31 45115.31 4258.54 669/261]1.45 331/9.99 973/59 
720 | 91854 999/357[5.31 45215.31 424/8.55 027|/323|1.44 973|9.99 973|58 
7390 | 31855 354/99(5.31 452|5.31 424]8.55 382/395]1.44 618]9.99 972)57 
7440 | 418.55 7085 ea 5.31 45215.31 424]8.55 734 2F 1.44 266]9.99 972156 
7500 |5|3.56 054|-" 5.31 452/5.31 423/8.56 O83|., .|1.43 917]9.99 971155 
rss0 | 613.56 400/346[5.31 452|5.31 423)8.56. 429/34611 43 571]9.99 971154 
70200 | 718.56 743/343]5.31 452|5.31 423)/8.56 73/3 1.43 22719.99 970]53 
730 | 91857 084/3415.31 453/5.31 422/8.57 114/24111.42 886]9.99 970)52 
740 | 918.57 421 2a 5.31 453]5.31 422/8.57 452 338 1.42 548]9.99 969]51 
7a0 |10|3.87 757° 5.31 453|5.31 422|8.57 788|,..|1.42 21219.99 969|59 
7860 111/358 089|322/5.31 453/5.31 421|8.58 121/383]1/41 879]9.99 968}4¢ 
7920 112)8.58 419/93015.31 453]5.31 421])8.58 451 a) 1.41 549]9.99 968]48 
7930 113)]8.58 747/323)5.31 45315.31 421/8.58 779 325 1.41 221/9.99 967/47 
soso 11418:59 O72 329)5.31 454(5.31 421/]8.59 105 Beas 1.40 8959.99 967/46 
#100 |15|8.59 3895/4. [5.31 454[5.31 420/8.59 428]. |1.40 572)9.99 967) 
sso 116]3.59 715/320/5.31 4545.31 420)8.59 749/57 0/1.40 251)9.99 966}44 
s20 117|8 60 033/3!5]5.31 454[5.31 420/8.60 068/31 7]1.39 932)9.99 966/43 
8280 183.60 349/316]5 31 454[5.31 8.60 384]/315/1.39 616]9.99 965]42 
ss40 119/360 662 ae 5.31 45415.31 8.60 698 sit 1.39 30219.99 964|41 
8400 |20|8.60 9731, \/5. 8.61 009|.. |1.38 991]9.99 964/40. 
8460 12113.61 282/399I5 8.61 319/31911.38 6819.99 963]39 
3520 1221361 589/3075, 8.61 626|32711.38 374]9.99 963)38 
880 13313.61 894/305]5. 8.61 931]3511.38 069]9.99 962/37 
s640 |2413.62 196 207 5. 8.62 234 Pa: 1.37_766]9.99 962136 
a700 |25|8.62 497-0 o|5. 8.62 535|..|1.87 463]9.99 961|35 
s7e0 126]3.-62 793|299)5. 8.62 834/29911.37 166]9.99 961]34 
380 (27)3.63 091|296}5. 8.63 131|29711.36 86919.99 960]33 
ssso 12818. 63. 3852945. 8.63 426|295|1.36 574]9.99 960)32 
soso [29)3.63 678|393)5. 8.63 _718}297/1.36_282)9.99 959)31 
9000 18013.63 968/50 05. 8.64 009]. ,|1.35 991}9.99 959/80 
9080 (318.64 256/285}5. 8.64 298]289]1.35 702|9.99 958]29 
o120 132/364 543/297 5, 3.64 585|737/1.35 415]9.99 958)28 
mao 33]3.64 827/284]5. 3.64 870|295]1.35 130]9.99 957|27 
suo [34)3.65_110/289}5. 3,65 15423411. 34 84619.99 956226 
9300 135)3.65 391/5_ 15. 8.65 435/50 |1.34 565}9.99 956/25 
9300 |36/8.65 670|22915. 3.65 715/28011. 34 285]9.99 95524 
ozo (3713.65 947/277 5. 8.65 993/273]1.34 007|9.99 955|23 
oso |38]3.66 223/27515, 8.66 269|275/1.33 731]9.99 954]22 
540 _|39)8.66 497|373)5. 8.66 543/37811.33 457)9.99 954)21 
v0 40|3.66 769], |5. 8.66 816|>-"|1.33 184]9.99 953|20 
v00 141)8.67 039]27015, 3.67 087|27111 32 913}9.99 952}19 
9720 14213. 67 308|25%||5.. 3.67 356/259]; 32 €44]9.99 952118 
oso 143]3.67 575|267|5. 8.67 624|28811 32 376]9.99 951]17 
e044 }8.67_841]205)5. 8.67 _890)260/1.32 110}9.99 951} - 
900 11513.68 104|5 -oI\5. 8.68 154|-".|1.31 84619, 99 950}1E 
v0 1461868 367|203]5. 98.68 417|263]1 31 583}9.99 949]14 
10020 14713.68 627/260}5 8.68 6782511131 322]9.99 949]13 
10080 148]8.68 886|20915. 38.68 938]259]1 31 062]9.99 948]12 
tou _|4918.69_144|5 25. 8.69 _196/298)1. 30 804}9.99 948)11 
10200 |50|8.69 400|-~ 'I5.: 8.69 453|-°- 11.30 547|9.99 947|10 
10260 (5118.69 654/245. ¢ 78.69 708|255|1.30 292]9.99 946] 9 
10320 15218.69 907|293I5. 8.69 962|254|1.30 038}9,99 946] 8 
10380 153/8.70 159|2525. 8.70 214]252|1 29 786}9.99 945] 7 
rus }54)8.70 409/39015. 58.70 465|220)1.29 5351.99 944] 6 
10500 15518.70 658). ,_||5. 58.70 714 1.29 286]9,99 944] 5 
10560 1568.70 905|247|/5 5|8.70 962|248]1 29 038}9.99 943] 4 
10620 157)8.71 151|246)5, 8.71 208|246/1 28 79219.99 942} 3 
10580 [5818.71 395|2445.¢ 8.71 453/245/1.28 547}9.99 942] 2 
10740 15918.71 638 es 5. 8.71 697)/543|1.28 303]9.99 941) 1 
10800 |6018.71 880| -\\5.: 8.71 940|~ °|1.28 060/9.99 940] 0 
‘| L. Cos. | d. L. Cot. jc.d.| L. Tan. | L. Sin. |’ 
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3° (183°) (356°) 176° 

Pt Ee Sue edie L. Tan,|c.d.| L. Cot. | L. Cos. PSP: 
0/8.71 880), , ,|8.71 940], , ,|1.28 060|9.99 940/60] ”| 241 239 237 235 234 
118.72 120/249|s.72 181 539|1-27 819/9.99 940]59] 1] 4.0 4.0 40 3.9 3.9 
218.72 359|239]3.72 420 330|1-27 580|9.99 939158] 2] 80 80 79 78 7.8 
38.72 597 238372 659 $39 [1-27 341/9.99 938157] 3] 12.0 12.0 11.8 118 117 
48.72 834/237 |8,72 896|297|1.27 104/9.99 938/56] 4| 16.1 15.9 15.8 15.7 15.6 
“$18.73 069|~~° [8.73 132|-~ |1.26 868|9.99 93 5] 20.1 19.9 198 19.6 19.5 
~ 4]8.73 303|/234|3.73 366|234/1.26 634|9.99 9: 6| 24.1 23.9 23.7 23.5 23.4 
_ 718.73 535|232|3.73 600/234|1.26 400/9.99 936153] 7| 28.1 27.9 27.6 27.4 273 
- 818.73 767 $n 3.73 832|232]1.26 168/9.99 935]52| 8| 32.1 31.9 31.6 31.3 31.2 
918.73 997|23018.74 063 ao 1.25 937]9.99 934/51] 9} 36.2 35.8 35.6 35.2 35.1 
“10)8.74 226|-~ "18.74 292|-~"|1.25 708|9.99 934150|”| 232 229 227 225 223 
113.74 454|228)8°74 521/229/1.25 479]/9.99 933149] 1] 3.9 38 38 3.8 3.7 
-12|8.74 680 pod 8.74 748|227]1 95 25219.99 932148] 2] 7.7.7.6 7.6 7.5 7.4 
-13]8.74 906|226|3.74 974|226]1 (25 026]9.99 932147] 3] 11.6 11.4 114 112 112 
148.75 130 2241878 100 3.75 199 or 1,24 801/9.99 931/46] 4] 15.5 15.3 15.1 15.0 14.9 
15]8.75 353|5.. 18.75 423|- 11.24 577|9.99 930|45] 5| 19.3 19.1 189 188 18.6 
16|8.75 575|22213.75 646|222/1.24 355|9.99 929|14| 6] 23.2 22.9 22:7 925 223 
1718.75 795|22013'75 867|222)1.24 133/9.99 929|13] 7| 27.1 26:7 265 262 26:0 
18|8.76 015|2291s'76 087|229|1'23 913/9.99 928]42] 8] 30.9 30.5 30.3 30.0 29:7 
19)8.76 234)51918.76 306/219/1.23 694|9.99 927|t1| 9] 34.8 34.4 34.0 33.8 33/4 
20/8.76 451), | 8.76 525|-_|1.23.475|9.99 926|40|”| 222 220 217 215 213 
21|8.76 667|216)3.76 742/271] 23 258]9.99 926/39] 1] 3.7 3.7 36 36 3.6 
2218.76 883 ue 8.76 958 ae 1,23 042/9.99 925|38]'\2| 7.4. 73 7.2) 7.2.74 
23)8.77 097|51218.77 173 215)7 992 82719.99 924137] 3] 11.1 11.0 10.8 10.8 10.6 
24)8.77 310/913)8.77 387/314/1.22 613]9.99 923/36] 4] 148 14.7 145 14.3 142 
25)8.77 522), | |8.77 600), ||1.22 400|9.99 923/35] 5] 18.5 18.3 181 17.9 17.8 
268.77 733/51 518.77 81151 1|1.22 189/9.99 922/34] 6| 22.2 22:0 21.7 21.5 21:3 
27/8.7 943/31018.78 022 gt 1.21 978]9.99 921/33] 7| 25.9 25.7 25.3 25.1 248 
2818.78 152/20018.73 232 au 1.21 768}9.99 920/32] 8| 29.6 29.3 28.9 287 284 
| 29)8.78 360)5 0218.78 441] 502|1.21 559/9.99 920/31] 91 33.3 33.0 32.6 32.2 32.0 
/ 80/8.78 568), 3.78 649 206| 1-21 351 9.99 919]30|”| 211 208 206 203 201 
81]8.78 774/208)3 78 855 1.21 145]9.99 918/29] 1] 3.5 35 34 3.4 34 
218.78 979|205|3 79 061 Zoe 1.20 939]9.99 917/28] 2} 7.0 69 69 68 6.7 
33/8.79 183|204)3'79 266 Aan 1.20 734)9.99 91727] 3] 10.6 10.4 10.3 102 10.0 
/84)8.79 386)505)8.79 470|50211.20 530/9.99 916)26| 4] 14.1 13.9 13.7 135 13.4 
-35)8.79 588), 8.79 673 209| 1:20 327/9.99 915/25] 5] 17.6 17.3 172 16.9 16.8 
36/8.79 789/2 118.79 875 51 [1-20 125|9.99 914/24] 6] 21.1 20.8 20.6 20.3 20.1 
8718.79 990 199 {8-80 076|55)3|1-19 9249.99 913]23] 7| 246 24:3 24.0 23.7 23.4 
88}3.80 189}, 05)8.80 277) 704)1.19 723/9.99 913/22] 8| 28.1 27.7 27.5 27.1 26.8 
/89/3.80 388) -97/8.80 476] 13 2/1.19 524/9.99 912)21] 9] 31.6 31:2 30.9 30.4 30.2 
“40)8.80 585) 48.80 674) 55 0|1.19 326/9.99 911|20|”| 199 197 195 193 192 
41)3.80 782/707 )8.80 872] 7103|1.19 128/9.99 910/19] 1] 33 33 32 32 3.2 
42)8.80 978}, 0°18.81 068) 198|1.18 932/9.99 909|18] 2] 66° 66 65 64 64 
43}8.81 173), 9218.81 264|199|1.18 736]9.99 909]17| 3] 109 98 98 96 96 
44)8.81 367) 93 |8.81 459) 7 99)1.18 541]9.99 90S]16] 4] 13.3 13.1 13.0 12.9 12.8 
45)8.81 560), 8.81 653) .,]1-18 347/9.99 907[15] 5| 16.6 16.4 16.2 16.1 16.0 
46)8.81 752), 05)8.81 846) 55)1.18 1549.99 908]14] 6] 19.9 19.7 19.5 19.3 19.2 
“A781 944) 0518.82 038/55/1.17 962]9.99 905]13] 7| 23:2 23.0 22:8 22.5 22/4 
48)8.82 134), ¢ [8.82 230| 10 ¢/1.17 770/9.99 904]12| 8] 26.8 26.3 26.0 25.7 25.6 
49)8.82 324) 25 }8-82 420| 76 5|1-17 580|9.99 904/11] 9] 29.8 29.6 29.2 29.0 28:8 
50/8.82 513 1g8}8:82 610}, .4|1.17 390/9.99 003]10]”| 189 187 185 183 181 
5118.82 701 187 [8:82 799} ;ga|1.17 2019.99 902} 9] 1] 32 31 31 3.0 3.0 
528.82 888 187 [8:32 987|,Se|1.17 013/9.99 901] 8] 2} 63 62 62 61 6.0 
53)8.83 075/187 18.33 175 1g6| 1:16 825]9.99 900] 71 3] 94 94 92 92 9.0 
5418.83 261/186]s 33 361 1g6| 1:16 639]9.99 899] 6] 4] 126 125 123 12.2 121 
55/8 83 446], [8.83 547 1g5| 1:16 453/9.99 898] 5] 5] 15.8 15.6 15.4 15.2 15.1 
.83 630|18413'33 739 ‘eo 1.16 268/9.99 S98] 41 6] 18.9 18.7 185 18.3 18.1 
5718.83 813 183)0-83 916|184/1.16 084/9.99 867] 3] 7/ 22.0 21.8 21.6 214 21.1 
'88)8.88 990/18 81 (8-34 100|18411.15 900)9.99 896] 2] 8| 25.2 24.9 24:7 244 241 
59/8.84 177/'51)3.34 282/1821115.718/9.99 895] 1] 9] 28.4 28.0 27.8 27.4 27.2 
60/8.84 358] [8.84 464) “1.15 536/9.99 894] Of10! 31.5 31.2 30.8 30.5 30.2 
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, 
xn : 
1 2 " ™% 7 7% 
2 Let vows 2 11.2 
3 : gh Oe QA6 [2.4 
4 g 3lt/ See see 13.6 
= 449 49 48 
6 5 5} 62 61 6.0 
7 S 6 Fal Taw 17.2 
8 5 7| 86088 8.4 
9 3 8s} 9.9 9.7 9.6 
Tl 9} 11.1 11.0 10.8 
11 g 12.3 12.2 12.0 
12 5 24.7 243 24.0 
13 : 37.0 36.5 36.0 
14 F 49.3 48.7 48.0 
Ip 61.7 60.8 60.0 
16 3 71 #70 69 
17 - WOury ez eo 
18 ; 24 23 23 
Z 36. 3.5 34 
20 Aas 47 of 14:8 
21 : - 59 5.8 58 
22 "99 285 716: 70) 69 
23 9 283) 2 83 82 8.0 
24 ‘99 281 4 98 93 9.2 
25 99 278 10.6 10.5 10.4 
99 276] 2 11.8 11.7 11.8 
99 274) 2 23.7 23.3 23.0 
99 271] 3 35.5 35.0 34.8 
:99 269] 5 47.3 46.7 46.0 
99 267 59.2 58.3 57.5 
"99 264 291” 68 67 €f 
99 262} 2 28} 1) 11 41 11 
99 260} 3 2] 23 22 22 
99 257| 3 3] 34.34 33 
99 4,45 43 4.4 
99 5| 5.7 5.6 5.5 
‘99 5 6| 6.8 6.7 66 
‘99 5 TIOPT.OMG BBL [TT 
‘99 3 s| 91 89 88 
99 243 9} 10.2 10.0 9.9 
‘9 r 11.3 11.2 11.0 
9 : 22.7 22.3 22.0 - 
9 : 34.0 33.5 33.0 
9 : 45.3 44.7 44.0 
99 231 3 56.7 55.8 55.0 
99 220) 2 
99 226] 3 
99 224) 2 ‘S208.0 (3. 
2 2 74 73 «72 
2 |'p| 0| 12.3 12.2 12.0 
3 3| 37.0 36.5 36.0 
2 2| 61.7 60.8 60.0 
5 LS] arama be 
3 7i 70 69 68 
2 }| 11.8 11.7 11.5 11.3 
2 | 2)5| 35.5 35.0 34.5 34.0 
3| 59.2 58.3 57.5 56.7 





100° (280°) (259°) 79° 


HANDBOOK OF CHEMISTRY AND PHYSICS 
11° (191°) (348°) 168° 



















L. Sin. } d. | L. Tan. |e.d. d. Sad 
0 | 9.28 060 9.28 865 60 
1 | 9.28 125] 69 | 9.28 933) 68 | 0.71 067 3 [59 65 64 68 
2 | 9.28 190] © | 9.29 000} ®7 | 0.71 000 2 158 LTR Y Le 
3 | 9.28 254| 84 | 9.29 067] ®7 | 0.70 933 3 157 222 ts 337: 
419.28 319 ae 9.29 134 ms 0.70 S6F Z 56 3.2 132 032 
5 | 9.28 384 9.29 201 0.70 799 55 43 43 4.2 
6 | 9.28 448] 64 | 9.29 268] 87 | 0.70 732 254] 5) 5.4 5.3 5.2 
7 | 9.28 512| 64 | 9.29 335] 67 | 0.70 665 3 153 6.5 64 63 
8 | 9.28 577| 89 | 9.29 402| 67 | 0.70 598 5| 2 152 TOUT EL OTSA 
- 9 | 9.28 641 of 9 29 468 e 0.70 532 2 1 B7 WiSke os 
10 | 9.28 705 9.29 535 0.70 465 50 98° 96 94 
11 | 9.28 769| 64 | 9.29 601} 66 | 0.70 399 3 49]10] 10.8 10.7 10.5 
12 | 9.28 833| 64 | 9.29 668} 67 | 0.70 332 3] 2 |4s]20] 21.7 21.3 21.0 
13 | 9.28 896| 63 | 9.29 734] 66 | 0.70 268 3 147/30] 32.5 32.0 31.5 
14 | 9.28 960) G 9.29 800 re 0.70 200 ‘ 46|40| 43.3 42.7 42.0 
I5 | 9.29 024 9.29 866] .- | 0.70 134 5)0] 54.2 53.3 52.5 
16 | 9.29 087| 63 | 9.29 932} 66 | 0.70 oas 2 l44 62 61 60 
17 | 9.29 150] ©3 | 9.29 998] 66 | 0.70 002 3 [43 £0 | {8.059 1.0 
18 | 9.29 214| 64 | 9.30 064] 66 | 0.69 936 2 |40 25 42.070: 210 
19 | 9.29 277 ee 9.30 130 ee 0.69 870 ; 1 31 28.0: + 3:0 
80 | 9.29 340 9.30 198] -° | 0.69 808 5 0 41 41 40 
21 | 9.29 403] 63 | 9.30 261] 66 | 0.69 739 3 139 52 51 5.0 
- 22 | 9.29 466] 63 | 9:30 326] 65 | 0.69 674 2 )38 6.2 61 6.0 
23 | 9.29 529 9.30 391 65 | 0.69 609 3 137 T2E 7 te 70 
24 | 9.29 591 oa 9.30 457 4 0.69 543 Z 6 S3inSAse 8.0 
b5 | 9.29 654| °* [9.30 522! °° 10.69 478 35] 9) 9-3 92 9.0 
26 | 9.29 716| 62 | 9.30 587| 65 | 0.69 413 2 [34/10] 10.3 10.2 10.0 
27 | 9.29 779] 83 | 9.30 652) 85 | 0.69 348 3 133120] 20.7 20.3 20.0 
Fs 9.29 841] 82 | 9.30 717| 85 | 0.69 283 3 }32/30] 31.0 30.5 30.0 
9.29 903) 82 | 9.30 782) 65 | 0.69 218 2 [31]40] 41.3 40.7 40.0 
30 | 9.29 966 9.30 846 0.69 154 0}0| 51.7 50.8 50.0 
31 | 9.30 028] 82 | 9.30911] 65 | 0.69 089 2 29 59 3 2 
32 | 9.30 090} ©2 | 9.30 978] 64] 0.69 028 3 2s 10 00 0.0 
~ 33 | 9.30 151] 61 | 9.31 040] 9 | 0.68 960 2 |o7 20 M109. 404 
34 | 9.30 213 o 9.31 104 oe 0.68 896 g 6 3:0 (0:2 5 DI 
35 | 9.30 275 9.31 168] .- | 0.68 832 25 3.9 0.2 0.1 
36 | 9.30 336] 81 | 9.31 233] 85 | 0.68 767 4| 2 |o4 49 02 02 
37 | 9.30 398| 82 | 9.31 297] 84 | 0.68 703 3 3 59 03 0.2 
38 | 9.30 459] 61 | 9.31 361] 64 | 0.68 639 2 b2 69 04 02 
39 | 9.30 521 ‘ay 9.31 425 oy 0.68 575 3 21 79 O04 03 
49 | 9:30 582 9.31 489 0.68 511 > [20 88 04 0.3 
41 | 9.30 643} 6! | 9.31 552] 63 | 0.68 448 19 98 05 03 
42 | 9.30 704] 61 | 9.31 616] 4 | 0.68 384 3 fis 19.7 10 07 
43 | 9.30 765] ©! | 9.31 679] 63 | 0.68 321 2 N7|30| 29.55 1.5 1.0 
44 | 9.30 826 oY 9.31 743 ES 0.68 257 2 393 20 13 
45 | 9.30 887 9:31 806 0.68 194 1501 49.20 25 17 
46 } 9.30 947] 89 | 9.31 870) 64] 0.68 130 2 t14 
47 | 9.31 008] 51 | 9.31 933] 63 | 0.68 067 5] 3 113 
48 | 9.31 068} 69 | 9.31 996] 63 | 0.68 004 3 }i2 
49 | 9.31 129 3 9.32 059 ae 0.67 941 “4 11 
50 | 9.31 189 9.32 122 0.67 878 10 
51 | 9.31 280] 61 | 9.32 188] 63 | 0.67 813 319 
52 | 9.31 310| 89 | 9.32 248] 63 | 0.67 752 2bs3 
53 | 9.31 370} ©° | 9.32 311] 63 } 0.67 689 317 
54 | 9.31 430 4 9.32 373 S 0.67 627 . 6 
55) 9131 490) 9 | 9-32 436. | 0.67 564 3| 2 
(31 549 9.32 498 0.67 502 
57 | 9.31 609) 89 | 9.32 561] 63 | 0.67 439 3} 313 $ 10.7 10.5 10.3 
5S | 9.31 669} 89 | 9.32 623] 62 | 0.67 377 2] 2] 5| 32.0 31.5 31.0 
59 | 9.31 728 2 9.32 685 ee 0.67 315 . 1] 3| 53.3 52.5 51.7 
60 | 9.31 788 9.32 747 0.67 253 “0 
‘ | L. Cos. | d. | L. Cot. je.d.| L. Tan. | L. Sin. | d.}’ PeP; 
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0 
1 ” 63 
2 1) 1.0 
3 2} 2.1 
4 3] 3.2 
wa i 4) 4.2 
6 i 5) | 5.2 
7 . 6| 6.3 
8 x 7\ 7.4 
9 ( 8) 8.4 
To 9. 9] 9.4 
1i 9: 10.5 
12 9. 21.0 
13 9. 81.5 
14 9. 42.0 
aby 9. 52.5 
16 9} 60 
17 9} 1.0 
18 9. 2.0 
19° 9. 3.0 
20 9. 4.0 
21 9. 5.0 
22 9. 6.0 
23 9. 7.0 
24 9. 8.0 
25 9. 9.0 
26 9. 10.0 
27 9. 20.0 
28 9. 30.0 
29 9. 40.0 
30 | 9. 9. 50.0 
31 | 9. 9. m1 BT 
32 | 9. 9. 1) 1.0 
33 | 9.33 9. 2] 1.9 
34 | 9.33 9. 3] 2.8 
35 | 9.33 9. 4) 38 
36 | 9.33 9. 5| 4.8 
37 | 9.33 9. 6| 5.7 
38 | 9.33 9. 7| 6.6 
39 | 9.34 9. 8| 7.6 
40 | 9.34 9. 91, 8:6 
41 | 9.34 9. 9.5 
42 | 9.345 9. 19.0 
43 | 9.34 9. 28.5 
44 | 9.34 9. | 38.0 
45 | 9.34: 9. 150! 47.5 
46 |.9.34 4: 8. 
47 | 9.3 9. 3 
48 9. zo 
49 9. f 62 
50 9. 1| 10-3 
51 9. | 31.0 
52 9. 3| 51.7 
53 | 9.34 824) 2° | 9.35 9: ; 9. 
b4 | 9.34 879) 2° | 9.35 98 6 9.98 890 3 
55 | 9.34 9: 9.36 0.63 953] 9.98 887 59 
56 | 9.34 989| 2° | 9.36 105] 28 | 0,63 895] 9.98 884 0 
57 5 | 9.36 163] 25 | 0.63 837] 9.98 881 1| 2:8 
58 | 9.35 099} 22 | 9.36 221] 28 | 0.63 779] 9.98 878 9] 29.5 
59 | 9.35 154| 9° | 9.36 279] 58 | 0.63 721] 9.98 878 3| 49.2 
60 | 9.35 209 9.36 336 0.63 664] 9.98 872 

L, Cot. 





102° (282°) (257°) Cae 





SS oma poston 
whom 
SES85 corns porns 


Nwouw wwhwibty BRHO 
wdNwi WRB RE HOOOR: 


ore OO 
Bee 


mow Oe 


NID CIR 09 COD oy 
Now’ SNe 


wind mnDwe COOOH 


B850 


CONIO OUR COREE 


DOO 
» 


NI 100 
© WNP WNES o& # 
Dontrwiy WWROM NKWOR 


BSB Ro myo Om shy 
NwoONb RoW 
Pobre 

SENG 





owe 
SES ale 
Sou el 
awe 
ooo ao 
£55 sie 


Bo w 
eee al 
ado 
mo Ale 
Ze Sl 


rs 
iv 4] 





HANDBOOK OF CHEMISTRY AND PHYSICS 




















13° (193°) (346°) 166° 
* | ZL. Sin. | d. | L. Tan. fe.d.] L. Cot. | L. Cos. | ad] ’ P.P 
0 | 9.35 209] _, | 9.36 336 0.63 664] 9.98872] . |60 
1 | 9.35 263] 54 | 9.36 394] 58 | 0.63 606] 9.98 869] 3159] ” 57 56 55 
2 | 9.35318] 55 | 9.36 452| 58 | 0.63 548] 9.98 867] 2]58] 1] 1.00 09 09 
3 | 9.35 373] 55 | 9.36 509] 27 | 0.63 491] 9.98 864| 3157) 2] 19 1.9 1.8 
4 | 9.35 427| 54 | 9.36 566) 97 | 0.63 434] 9.98 861] 3 [56] 3} 28 28 2.8 
5 | 9.35 481 9.36 624 0.63 376| 9.98 S58] ° |55) 4| 38 3.7 37 
6 | 9.35 536] 55 | 9.36681] 57 | 0.63 319| 9.98 855| 354] 5| 48 4.7 446 
7 | 9.35 590| 54 | 9.36 738] 57 | 0.63 262] 9.98 852] 3 |53] 6] 5.7 5.6 5.5 
8 | 9.35 644| 54 | 9.36 795] 57 | 0.63 205] 9.98 849] 3]52| 7} 66 6.5 6.4 
9 | 9.35 698 zs 9.36 852 pa 0.63 148] 9.98 846 . 511 8} 7.67.5 > 7.3 
To | 9.35 752 9.36 909 0.63 091] 9.98 843| ° |50} 9] 86 84 8.2 
11 | 9.35 806| 54 | 9.36 966] 57 | 0.63 034} 9.98 840] 3|49}10] 9.5 9.3 9.2 
12 |'9.35 860| 54} 9.37 023] 97 | 0.62 977] 9.98 837] 2 [48]20] 19.0 18.7 18.3 
13 | 9.35 914| 54 | 9.37 080) 57 | 0.62 920] 9.98 834] 3 ]47]30] 28.5 28.0 27.5 
14 9.35 968) 34 9.37 137 Be 0.62 863] 9.98 831 3 |46 0| 38.0 37.3 36.7 
15 | 9.36 022 9.37 193 0.62 807] 9.98 828] > {45}901 47.5 46.7 45.8 
16 | 9.36 075| 22 | 9.37 250] 57 | 0.62 750] 9.98 825] 3|441 ” 54 53 52 
17 | 9.36 129| 5* | 9.37 306} 56 | 0.62 694] 9.98 $22| 3/43] 1] 0.9 0.9 0.9 
18 | 9.36 182| 53 | 9.37 363] 57 | 0.62 637] 9.98 819] 3]42] 2} 18 18 17 
19 | 9.36 236] 94 | 9.37 419] 96 | 0.62 581] 9.98 816] 3/41] 3) 2.7 26 26 
20 | 9.36 289 9.37 476 0.62 524| 9.98 813| 5 |40] 4) 3.6 3.5 3.5 
21 | 9.36 342] 53 | 9.37 532] 56 | 0.62 468] 9.98 810] 3]39] 5] 4.5 44 4.3 
22 | 9.36 395| 53 | 9.37 588) 55 | 0.62 412] 9.98 807| 3/38] 6] 5.4 5.3 5.2 
23 | 9.36 449] 54 | 9.37 644| 56 | 0.62 356] 9.98 804| 3]37| 7] 6.3 6.2 6.1 
24 | 9.36 502| 33 9.37 700 Be 0.62 300] 9.98 801 : 36|.8|' (7.2. 7.1. 6.9 
25 | 9.36 555 9.37 756 0.62 244| 9.98 798] 2135} 9; 81 80 7.8 
96 | 9.36 608} 53 | 9.37 812] 56 | 0.62 188] 9.98 795] 3}34110]/ 9.0 88 8.7 
27 | 9.36 660 2 9.37 868| 28 | 0.62 132| 9.98 792| 2|33]20| 18.0 17.7 17.3 
28 | 9.36 713} 22 | 9.37 924| 56 | 0.62 076] 9.98 789] 3 132]30] 27.0 26.5 26.0 
29 | 9.36 766] 53 | 9.37 980] 98 | 0.62 020] 9.98 786] 3 }31}40) 36.0 35.3 34.7 
_ 80 | 9.36 819 9.38 035| °° | 0.61 965] 9.98 783] = |80[°0! 45.0 44.2 43.3 
31 | 9.36 871] 52 | 9.38 091 26 | 0.61 909] 9.98 780] 3]29] ” 51 4 38 2 
32 | 9.36 924] 53 | 9.38 147| 56 | 0.61 853] 9.98 777| 3 }28] 1) 0.8 0.1 0.0 0.0 
33 | 9.36 976| 52 | 9.38 202| 55 | 0.61 798] 9.98 774| 3 }27| 2| 1.7 0.1 0.1 O.1 
34 | 9.37 028) 92 | 9.38 257] >> | 0.61 743] 9.98 771 3/26] 3| 2.6 0.2 0.2 Of 
35 | 9.37 081 9.38 313| ~~ | 0.61 687| 9.98 768| ~ }25| 4) 34 0.3 0.2 04 
36 | 9.37 133] 52 | 9.38 368] 55 | 0.61 632] 9.98 765| 3]24] 5] 4.2 0.3 0.2 0.2 
87 | 9.37 185] 52 | 9.38 423] 55 | 0.61 577] 9.98 762] 3 |23] 6) 5.1 0.4 0.3 0.2 
38 | 9.37 237] 52 | 9.38 479] 56 | 0.61 521] 9.98 759] 3]22] 7| 6.0 0.5 0.4 02 
39 | 9.37 289 “ 9.38 534 pe 0.61 466] 9.98 756 2 211 8| 68 0.5 0.4 03 
40 | 9.37 341 9.38 589 0.61 411| 9.98 753| , |20) 9| 7-6 0.6 0.4 03 
41 | 9.37 393| 52 | 9:38 644] 55 | 0.61 356] 9.98 750| 3 }19]10} 8.5 0.7 0.5 0.3 
42 | 9.37 445] 52 | 9.38 699) 55 | 0.61 301] 9.98 746] 4 ]18]20| 17.0 1.3 1.0 0.7 
43 | 9.37 497| 52 | 9.38 754| 55 | 0.61 246] 9.98 743] 3117}30| 25.5 2.0 1.5 10 
44 | 9.37 549 i: 9.38 808 ee 0.61 192] 9.98 740 3 16]40| 34.0 2.7 2.0 1.3 
45 | 9.37 600 9.88 863 0.61 137| 9.98 737] = {15)00! 42.5 3.3 2.5 1.7 
46 19.37 652] 52 | 9.38 918] 55 | 0.61 082) 9.98 734| 3 }14 
47 | 9.37 703] 51 | 9.38 972] 54] 0.61 028] 9.98731, 3/13] 4 4 3 8 
48 | 9.37 755| 52 | 9.39 027| 55 | 0.60 973] 9.98 728] 3|12] 55 Ba BB BT 
49 | 9.37 806] 9) | 9.39 082 94 0.60 918] 9.98 725 11g ‘ 
50 | 9.37 858 9.39 136 0.60 864| 9.98 722| © |i0|1 Aad Pe pea d pe 
51 | 9.37 909| 51 | 9:39 190] 54 | 0.60 810] 9.98 719] 3] 912] 34°4 93'8 49:3 47.5 
52 | 9.37 960) 51 | 9.30 245] 55 | 0.60 755] 9.98 715] 4] 813] 4o5 479 
53 | 9.38011] 5! | 9.39 299] 54 | 0.60 701] 9.98 712 3 7 pa Fait 
54 | 9.38 062) 51 | 9.39 353| 31 | 0.60 647] 9.98 709} 3 | _6 $110 19. bag 
55 | 9.38 113 9.39 407 0.60 593| 9.98 706 5 BOSC 
56 | 9.38 164| 5! | 9:39 461| 54 | 0.60 539] 9.98 703] 3] 4] o 
57 | 9.38 215| 22 | 9.39 515| 54 | 0.60 485] 9.98 700] 3] 3] | 9.3 .9.2 9.0 
58 | 9.38 266] 51 | 9.39 569 54 | 0.60 431] 9.98 697| 3] 2] 5] 28.0 27.5 27.0 
59 | 9.38 317 4. 9.39 623 rs 0.60 377| 9.98 694] 3 1] 3] 46.7 45.8 45.0 
60 | 9.38 368 9.39 677 0.60 323} 9.98 209 6 
* | L. Gos. | d. | L. Cot. |c.d.| L. Tan. | L. Sin. | di’ P.P. 
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14° (194°) 

* 1 ty Sin. fd, 2D. Tan. 

0 | 9.38 368] . | 9.39 677 

1 | 9.38 418] 59 | 9.39 731 

2 | 9.38 469] 21 | 9.39 785 

3 } 9.38 519] 59 | 9.39 838 

4 | 9.38 570 ae 9.39 892 

5 | 9.38 620 9.39 945 

6 | 9.38 670] 2 | 9.39 999 

7 1 9.38 721| 51 | 9.40 052 

8 | 9.38 771] 20 | 9.40 106 

9 | 9.38 821 2 9.40 159 

10 | 9.38 871 9.40 212 

11 | 9.38 921] ©9 | 9.40 266 

12 | 9.38 971] 9 | 9.40 319 

13 | 9.39 021] 99 | 9.40 372 

14 | 9.39 071 ee 9.40 425 

{5 | 9.39 121| °- | 9.40 478 

16 | 9.39 170] 49 | 9.40 531 

17 | 9.39 220] 29 | 9.40 584 

18 | 9.39 270] 99 | 9.40 636 

19 | 9.39 319 ey 9.40 689 

20 | 9.39 369 9.40 742 

21 | 9.39 418] 49 | 9.40 795 

22 | 9.39 467| 49 | 9.40 847 

23 | 9.39 517| 99 | 9.40 900) 5 

24 | 9.39 566 9.40 952 

25 | 9.39 615 9.41 005 
26 | 9.39 664| 49 | 9.41 057 , 
27 | 9.39 713] 49 | 9.41 109 ; 
28 | 9.39 762| 49 | 9.41 161 ; 
29 | 9.39 811 rt 9.41 214] 33 | 0. 
30 | 9.39 860] . | 9.41 266 0. 
31 | 9.39 909] 49 | 9.41 318] °2 | 0. 
32 | 9.39 958] 49 | 9.41 370] ©2 | 0. 
33 | 9.40 006] 48 | 9.41 422] 52 | 0, 
34 | 9.40 055 ae 9.41 474 oe 0. 
35 | 9.40 103 9.41 526] ~~ | 0. 
36 | 9.40 152| 49 | 9.41 578] 22 | 0. 
37 | 9.40 200] 48 | 9.41 629} 51 Jo. 
38 | 9.40 249] 49 | 9.41 681] 22 | 0. 
39 | 9.40 297 ae 9.41 733 a 0. 
40 | 9.40 346 9.41 784 0. 
41 | 9.40 394| 48 | 9.41 836] 52 | o. 
42 | 9.40 442] 48 | 9.41 887] 52 | 0. 
43 | 9.40 490] 48 | 9.41 939] 52 | 0. 
44 | 9.40 538 a 9.41 990 at 0. 
45 | 9.40 586 9.42 041 0. 
46 | 9.40 634| 48 | 9.42 093] 52 | 0. 
47 | 9.40 682| 48 | 9.42 144] 51 | 0. 
48 | 9.40 730] 48 | 9.42 195] 51 | 0. 
49 | 9.40778 ae 9.42 246 at 0. 
50 | 9.40 825 9.42 297 0. 
51 | 9.40 873] 48 | 9.42 348] 51 | 0. 
52 | 9.40 921] 48 | 9.42 399] 51 | 0. 
53 | 9.40 968] 47 | 9.42 450) 51 | 0. 
54 | 9.41 016 vt 9.42 501 a 0. 
55 | 9.41 063 9.42 552 0. 
56 | 9.41 111] 48 | 9.42 603] 51 | 0. 
57 | 9.41 158] 47 | 9.42 653] 90 | 0. 
58 | 9.41 205] 47 | 9.42 704] 51 | 0. 
59 | 9.41 252 tf 9.42 755 ra 0. 
60 | 9.41 300 9.42 805 0 


L. Coa. |.’ 
104° (284°) 





2 
HS 
= 


rr cro or 


woe 
EO 

a3 

00.00 0] ¢ 


to 

Oo 

orm 5 
pooos|oo000/S0000/00D00|DDS 


Oy ororororcr 





IANIRNARA AANA NAN 
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(255°) 75° 





PP 
”" 54 653 52 
11 0.9 09 09 
2} 18 18 1.7 
3] 2.7 26 26 
4) 3.6 35 3.38 
5| 45 44 43 
6] 54 5.3 5.2 
7} 63 62 6.1 
8} 72 71 69 
9} 81-80 — 7.8 
9.0 88 87 
18.0 17.7 17.3 
27.0 26.5 26.0 
36.0 35.3 34.7 
45.0 44.2 43.3 
51 5049 
08 08 08 
17 Coed ity: 11:6 
2.6 2.5 24 
34 33 3.3 
42 42 41 
5.1 5.0 4.9 
6.0 5.8 5.7 
6.8 6.7 6.8 
7.6 ot Bo Ved 
8.5 83 8.2 
17.0 16.7 16.3 
25.5 25.0 24.5 
34.0 33.3 32.7 
42.5 41.7 40.8 
48 47 4 3 
0.8 0.8.0.1 0.0 
1.6 16 0.1 0.1 
2.4 2.4 0,2 0.2 
3.2. 3.1 0.3 0.2 
4.0 3.9 0.3 0.2 
48 4.7 0.4 0.3 
5.6 5.5 0.5 0.4 
6.4 6.3.0.5 0.4 
7.2 7.0 0.6 0.4 
8.0 7.8 0.7 0.5 
16.0 15.7 1.3 1.0 
24.0 23.5 2.0 1.5 
32.0 31.3 2.7 2.0 
40.0 39.2 3.3 2.5 
Sa Fee eed 
54 53 52 51 
6.8 66 6.5 6.4 
20.2 19.9 19.5 19.1 
33.8 33.1 32.5 31.9 
47.2 46.4 45.5 44.6 
Rp ot ee 
54 53 52 51 
9.0 88 8.7 8.5 
27.0 26.5 26.0 25.5 
45.0 44.2 43.3 42.5 
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15° (195°) (344°) 164° 

’ | LL. Sin. 

0 9.42 805 A 

3 51 3 51 «50. 49 

5 Beene 3) 1] 0.8 08 0.8 
3 $ 4 Die TF el 7 LG 
4 YS 3 3} 26 25 24 
33) : 4 Alt S.A Wt3:3IN0'S.3 
H rae 3(2| 5] 42 42 4.1 
7 99 3 6} 5.1 5.0 4.9 
8 99 4 7| 60 5.8 5.7 
; on 3 8} 68 67 65 
a ional 4 9|Pt'7.6 1207-5 MTA 
uf 9.98 457| 3 We en? 163 
12 9.98 453} 4 : : : 
13 tent ta 25.5 25.0 24.5 
15 | 9.42 001 9.98 443| +  giclaee> Ue 
16 | 9.42 047 9.98 440] 3 OR LOR 08 
17 | 9.42 093 ne 9.98 436] 4 ES RO 
18 | 9.42 140) 77 9.98 433) 24 24 23 
ae eel 46 9.98 429) 3 32 31 31 
20 | 9.42 9.98 426 Loe bin ss 
21 | 9.42 9.98 422| 4 re DIT ys 
22 | 9.42 9.98 419] 3 BB BBC 54 
23 | 9.42 9.98 415] 4 Sh ee uae 2 
aa a 9.98.412] 3 72 70 69 
25 9.98 409 

ea 9.98 405| 41341001 eo 157 33 
27 9.98 402] 3 : : : 
58 9°98 398] 4 [32/20] 24.9 23.5 23.0 
59 9.98 3083 32.0 31.3 30.7 
xo semi 4 40.0 39.2 38.3 
3 9.98 388} 3 Os O7 0100 
32 9.98 384| 4 Fe tah, 
33 9.98 381| 3 1-5 215 10.1 0.1 
34 os a7 22 220202 
a aes t 3.0 2.90.3 0.2 
36 9.98 370| 3 3.8 3.7 0.3 0.2 
37 9.98 366 4 4.5 44 0.4 0.3 
38 9.98 363] 3 5.2 5.1 0.5 0.4 
39 9.98 359 4 6.0 5.9 0.5 0.4 
40 = 9.98 356 3 f 6.8 6.6 0.6 0.4 
41 9.98 352 4 7.5 2733 0.7 0.6 
42 9°98 349| 3 15.0 14.7 1.3 1.0 
43 9°98 348| 4 22.5 22.0 2.0 1.5 
44 9°98 349] 31 16(20} 30-0 29.3 2.7 2.0 
re “9.98 398 4 37.5 36.7.3.3 2.5 
as 9.98 334 4 

4 9.98 331 

48 9.98 327| 4 Boge Ee 
49 9.98 324] 3 50 49 48 47 
50 9.98 320| * 6.2 6.1 6.0 5.9 
51 9.98 317] 3 18.8 18.4 18.0 17.6 
52 9.98 313] 4 31.2 30.6 30,0 29.4 
53 9.98 309] 4 43.8 42.9 42.0 41.1 
54 9.9 3 

55_ 9 4 Sree oS 
56 9 3 Bi 50 49 48 
57 s 8.5 8.3 82 8.0 
58 48 | 0.5 3 ; 25.5 25.0 24.5 24.0 
59. 4g {0:04 298] 9- ; 42.5 41.7 40.8 40.0 
60 0.54 250 

i P. P. 


106° (285°) (254°) 74° 
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16° (196°) (343°) 163° 
eee L.. Sin. de L.. Tan: c.d. L. Cot. | L. Cos. CE iseal P.P 
0 | 9.44 034 9.45 750 ‘ 9.98 284 
1 } 9.44 078) 44 | 9.45 797] 47 | 0. 9.98 281 " 48 47 46 
2 | 9.44 122| 44 | 9.45 845] 481 0. 9. 1] 08 08 08 
3 | 9.44 166] 44 | 9.45 892] 47 | 0. 9.9 2) 16 16 16 
4 | 9.44 210] 44 | 9.45 940) 48) 0. 9.9 Am ti 4 tone 
5 | 9.44 253 9.45 987 54 9.9 ; ; s 
6 | 9.44 297| 44 | 9.46 035} 48 | 0.53 9.98 262 5) 4.0 3.9 3.8 
7 | 9.44 341| 44 | 9.46 082] 47 | 0.53 6} 48. 4.7 46 
8 | 9.44 385| 44 | 9.46 130] 48 0.5 0.98 258 Zh SB leyB-Bh ob 
_9.| 9.44 428) 43 | 9.46 17| 47 | 0.5 9.9 Bh | OB seers 
10 | 9.44 472 9.46 224 Be 9 bard yee Pei 
11 | 9.44 516] 44 | 9.46 271] 47 | 0.5 9.9 49|10; 8.0 (7.8 7.7 
12 | 9.44 559] 43 | 9.46 319] 48] 0.5 9.98 240] 4 |4s20) 16-0 15.7 15.3 
7 peep 47.| 4; ; 30} 24.0 23.5. 23.0 

13 | 9.44 602| 43 | 9.46 366. 5 9.9 47 
14 | 9.44 646) 44 | 9.46 413] 47 | 0.5 9.9 AOD BOS ee Ce ieDE 
15 | 9.44 689 9.46 460 5 9.9 Oe tee (UG od 
16 } 9.44 733] 44] 9.46 507] 47 | 0.53 493] 9.9 45 44 «43 
17 | 9.44 776| 43 | 9.46 554] 47 | 0.53 446] 9.9 Yj 08 07 07 
i8 | 9.44 819] 43 | 9.46 601] 47 | 0.53 399] 9.9 2) 15 15 14 
19 | 9.44 862| 43 | 9.46 648) 47 | 0.5 9.9 at 22 odes ee 
20 | 9.44 905 9.46 694 5 9.9 i 3 gt 
21 | 9.44 948| 43 | 9.46 741] 47 | 0.5 99 5) 38 3.7 3.6 
22.| 9.44 992| 44 | 9.46 738] 47 | 0.53 212] 9.9 6 4.5 44 4.3 
23 | 9.45 033| 43 | 9.46 833] 47 | 0.53 164] 9.9 7 5.2 5.1 6.0 
24 | 9.45 077| 42 | 9.46 881) 48 | 0.5 9.9 Sp OS rR eh.e Pe 
25 | 9.45120) 4, | 9.46 928 5 9.9 35 ; ga 
26 | 9.45 163] 43 | 9.46 975] 47 | 0.5 9.9 34{10] 7.5 7.3 7.2 
27 9.45 206 st) 9.47 021 i ‘52 979] 9.9 33 a ae ry ae: 

45 249| 43 | 9.47 068 : } 22. 0 21. 
38 | 048 202) 43| gay stat 48 | oO: 30 31[40| 30.0 29.3 28:7 
30 | 9.45 334| *7 | 9.47 160] 4° [0.5 9.9 BO Petree ora 
31 | 9.45 377| 43 | 9.47 207| 47 | 0.5 9.9 “ 42 41 4 3 
32 | 9.45 419] 42 | 9:47 253] 46 | 0.5 9.9 1) 0.7 0.7 0.1 0.0: 
33 | 9.45 462| 43 | 9.47 299] 46 | 0.5, 9.9 2p PLS aeeee-8 Dil 
34 | 9.45 504| 42 | 9.47 346] 47 | 0.5 9.9 a [2 cee Ps 
35 | 9.45 547 9.47 392 5 9.9 Sree Ps 
36 | 9.45 589| 42 | 9.47 438| 46 | 0.5 9.9 5] 3.5 3.4 0.3 0.2 
37 | 9.45 632] 43 | 9.47 484] 46 | 0.5 9.98 147 6} 4.2 41 0.4 0.3 
38 | 9.45 674| 42 | 9.47 530) 46 | 0.5 9.98 144 7} 4.9 48 0.5 0.4 
39 | 9.45 716| 43 | 9.47 576 48 | 0.5: 9.9 St | BS eed. Det 
40 | 9.45 758 9.47 622 9.9 OSleperre be 
41 | 9.45 801| 43 | 9.47 668] 46 9.98 132] 4 ]19]10} 7.0 6.8 0.7 0.5 
42 | 9.45 843| 42 | 9.47 714| 46 9.98 129| 3 }18}20) 14.0 13.7 1.3 1.0 
43 | 9.45 885 ies 9.47 760 “ 9.98 125] 4117 ie pee 20.5 2.0 1.5 
44 | 9.45 927| 42 | 9.47 806] 46 9.98 121) SHON goals ee 
45 | 9.45 969| .~ | 9.47 852 15 4 pe GPL 
46 | 9.46 011| 42 9.47 897) 45 9.98 113 
47 | 9.46 053| 42 | 9.47 943] 46 9.98 110 4 
48 | 9.46 093| 42 | 9:47 939| 46 9.98 106 St Soe ho & 
49 | 9.46 136] 47 | 9.48 035 i 9.98 102 0 is 47 46 45 
0 | 9.46 175) 2 [9.48 080 9.98 008 0 39 58 56 
$1 | 0.46 220] 42 | 048 130] 48 9.98 O94 3] 18.017 6 17.2 16.9 
52 | 9.46 262] 42 | 9.48 171] 45 308 690 3| 80.0 20.4 28.8 28.1 
53 | 9.46 303] 41 | 9.48 217] 46 9.98 087 a | FEAR be a 
54 | 9.46 345] 4? | 9.48 262] 45 9.98 083 3.) bets 
55 | 9.46 386] |- | 9.48 307 9.98 079 Wms 
56 9.46 428 an 9,48 353 - 9.98 078 48 47 46 45 

46 46 9.48 398| 45 21 9.98 071 : a x 
58 | 9.46 511 = 9.48 443 ae 9.98 067 1 oh a8 so ap 
59 | 9.46 552| 41 | 0.48 489| 46 9.98 063 3] 40.0 39.2 38.3 37.5 
60 | 9.46 594| *~ [9.48 534 9.98 060 

L. Cos. |.d..1.L. Cot. |e.d. L. Sin.-| dj’ PP 
106° (286°) (253°) 73° 


.|sieeaee seen eens lsee see sopee soe Robt e Se seieeeSemaeeeaee| : 
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17° (197°) 


107° (287°) 





9.47 005 
19.47 045 
9.47 086 
9.47 127 
| 9.47 168 
9.47, 209 
9.47. 249 
9.47 290 
9.47 330 
9.47 371); 
9.47 411}: 
9.47452 
9.47492 
9.47 533 
9.47 573 
9.47 613 
| 9.47 654 
| 9.47 694 
| 9.47 734 
9.47 774 
9.47 814 
9.47 854 
9.47 894} 
9.47 934 
9.47 974 
9.48014 
9.48 054 
9.48 094 
9.48 133 
9.48 173), 
9.48 213 
9.48/252 
9.48292 
9.48 332}; 
9.48)371 
9:48-4141 
9.481450 
9.48 490 
9.48 529 
9.48 568 
| 9.48, 607 
; 9.48 647), 
, 9.48 686 
9.48 725 
9.48 764 
9.48 803 
9.48 842 
9.48881 
| 9.48 920 
9.48 959 
9.48 998 


_ |. Tan. 


AS 804 


9 029 
9.073 


9 696 


9.51 135 


9.51178 
L. Cos." d. | L.'Cot. 
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(342°) 162° 
ed.| L. Cot. |b. Gos, | 4. f P.P. 
0.51 466] 9.98060] , {60}. ” 45. 44. 43 
0.51 421} 9.98056] 4/59] 1) O08 0.7. 0.7 
0.51 376} 9.98052] 4|58]-2| 1.5. -1.5. 14 
0.51 331}.9.98,048] 4157] 3} 2.2 2.2 22 
0.51 286} 9.98 044 q 56] 4} 3.0: 2.9. 29 
“0.51 241] 9.98 040} - |55] 5} 3.8 3.7 0 8.6 
0.51 196} 9.98 036] #4541 6} 4.5) 4.4. 4.8 
0.51 151} 9.98 032] 4|53]-7] 5:2) 5.L > 8.0 
0.51 106] 9.98 029 R 52). Sb 6.0. 5.9. 57 
0.51 061} 9.98 025] 51] 9} 6.8 6.6. 64 
0.51 016} 9.98 021] ~|50]10) 7.5 7.3 72 
- 0.50 971] 9.98, 017| #]49]20} 15.0. 14.7 14.3 
0.50 927] 9.98 013 i 48130) 22.5 22.0. 21.5 
0.50 882} 9.98 pedis 4 {47|40| 30.0 29.3 28.7 
0.50 837] 9.98 4 [46/501 37.5. 36.7 35.8 
0.50 793} 9.98 001 4 ||” | 42 44 40 
0.50 748] 9.97997] 4|44] 1) 0:7, O70 0.7 
0.50 704} 9.97 993] #143]. 2) 1.4. 14 1.3) 
0.50 659} 9.97 989] 4142]. 3} 2.1 2.0. 2.0 
0.50 615| 9.97 986] #}41| 4| 2.8. 2.7. 2.7 
0.50 570} 9.97 982| _|40) 5| 3.5 3.4. 3.3 
0.50 526] 9.97978] £}39]-6| 42. 4.1 4.0 
0.50 481] 9.97 974 i 381-7149 48 47 
0.50 437} 9.97 970] #137|-8] 56° 5B. 5.3 
0.50 393} 9.97 966 ii 36] 9} 6.362 6.0 
0:50 348} 9.97 962] — 135/10} 7.0 68. 6.7 
- 0.50 304} 9.97 958] 4 }34]20) 14.0..13.7. 13.3 
| 0.50 260} 9.97 954] 4]33]30] 21.0 20.5 20.0 
0.50 216] 9.97 950] 4 32/40] 28.0. 27.3 26.7 
0.50 172} 9.97 946 i 31]50) 35.0 34.2 33.3 
0.50 128] 9.97 942| |30} ” 39 5 4 8 
0.50 084} 9.97 938] 429] 1) 0.6 0.1.0.1 0.0 
0.50 040}. 9.97 934) 428] 2] 1.3 0.2 0.2 0.1 
0:49 996] 9.97 930] 4]27] 3] 2.0.0.2 0.2 0:2 
0:49 952] 9.97 926 i 26] 4] 2.6 0.3 0.3 0,2 
0.49 908} 9.97 922| — |25] 5] 3.2 04 6,3 0.2 
0.49 864] 9.97 918] 424] 6] 3.9.0.5 0.4 0.3 
0.49 820] 9:97 914] 4}23)7| 4.6 :0.6 0.8 0:4 
0.49 777} 9:97 910] 4}22)- 8] 5.2.0.7 0.5 10.4 
0.49 733| 9.97 906 : 21) 9} 5.8:0.80.6 0.4 
0.49 689| 9.97 902} -|20)10] 6.5 0.8.0.7 0.5 
0.49 6461 9:97 898] 4}19]20] 13:0 1.7 1.3 1.0 
0.49 602] 9.97 894] 4118]30] 19.5 2.5 2.0 1.5 
0.49 558} 9:97 890] 417/40] 26.0°3.3 2.7 |2:0 
0.49 515] 9.97 886 hi 16}50| 32:5 4.2 3.3 25 
0.49 471} 9197 882] 7415 
) 0.49 428 919% ie 14 5 4 4 
0.49 384] 9.97 ae it2agec.0 faa 
0.49 B41) 9.97 $70] 412] 0 BP, 
0.49 297] 9.97 866} 2111] 1] 15'9 189 163 
0.49 254) 9197 861] |, 10 4 215 281 2765 
0.49 211} 9:97 857 4 9 3 80:1 39.4.° 38.5 
0.49 167} 9.97 853] 4} 8| 2) 38.7 = 
0.49 124] 9.97 849 7 
0.49 081] 9197 845] 4]. 6 oF iebgs.0 tg 
0.49 038) 9107 841 5 aq Octnge. lad 
0.48 995] 9.97 837| 4] 4] 0, 48, 48. 44, 
0.48 952} 9.97 833| 4] 3} 1) 467 99'5 g0'9 
0.48 908] 9.97 829| 4] 2} 2} 56.9 37's der 
0.48 865] 9.97 825] 4] 1) 3) 3774 2 
0.48 822] 9.97 821| “| 0} 4 
c.d:} L.. Tan. | L. Sin. } dj’ PR: 
(252°) 72° r 
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(341°) 161° 





18° (198°) 

bial L. Sin. de L. Tan. |e.d: 
0 | 9.48 998 9.51 178 

1 | 9.49 037| 39 | 9.51 221] 43 
21 9.49 076] 39 | 9.51 264] 43 
3 | 9.49 115] 39} 9.51 306] 42 
4 | 9.49 153) 38 | 9.51 349) 43 
5 | 9.49 192 9.51 392 

6 | 9.49 231] 39 | 9.51 433] 43 
7 | 9.49 269] 38 | 9.51 473] 43 
8 | 9.49 308] 39 | 9.51 520} 42 
_9 | 9.49 347| 39 | 9.51 563) $3 
10 | 9.49 385 9.51 606 
11 | 9.49 424] 39 | 9.51 648] 42 
12 | 9.49 462| 88] 9.51 691) 43 
13 | 9.49 500] 38 | 9.51 734] 43 
14 | 9.49 539] 39 | 9.51 776] 42 
15 | 9.49 577 9.51 819 
16 | 9.49 615] 38 | 9.51 861| 42 
17 | 9.49 654] 39 | 9.51 903] 42 
18 | 9.49 692| 38 | 9.51 946| 43 
19 | 9.49 730 a8 9.51 988 a 
30 | 9.49 768 9.52 031 

21 | 9.49 806| 38 | 9.52 073] 42 
22 | 9.49 844] 38 | 9.52 115] 42 
23 | 9.49 882| 38 | 9.52 157] 42 
24 | 9.49 920 ee 9.52 200 2 
25 | 9.49 958 9.52 242 

26 | 9.49:996| 38 | 9.52 284] 42 
27 | 9.50 034| 38 | 9.52 326] 42 
28 | 9.50 072] 38 | 9:52 368] 42 
29 | 9.50 110) 38 | 9.52 410] 42 
30 | 9.50 148 9.52 452 
31 | 9.50 188] 37 | 9.52 494] 42 
32 | 9.50 223] 38 | 9.52 536] 42 
33 | 9.50 261] 38 | 9.52 578] 42 
34 | 9.50 298) 32 | 9.52 620) 42 
35 | 9.50 336 9.52 661 
36 | 9.50 374] 38 | 9.52 703] 42 
37 | 9.50 411| 37 | 9.52 745] 42 
38 | 9.50 449] 38 | 9152 787] 42 
39 | 9.50 486 37 | 9.52 829} 42 
40 | 9.50 523 9.52 870 

41 | 9.50 561| 38 | 9.52 919] 42 
42 | 9.50 598| 37 | 9.52 953] 41 
43 | 9.50 635] 37 | 9.52 998] 42 
44 | 9.50 673] 33 | 9.53 037| 42 
% | 9.50710 9.53 078 
46 | 9.50 747| 37 | 9.53 120] 42 
47 | 9.50 784] 87 | 953 161| 41 
48 | 9.50 821] 37 | 9.53 209] 41 
49 | 9.50 858) 32 | 9.53 244) 42 
50 | 9.50 896] ° | 9.53 285 
51 | 9.50933] 37 | 9.53 327| 42 
52 | 9.50 970] 37 | 9.53 368) 41 
53 | 9.51 007] 37 | 9.53 409| 41 
54 | 9.51 043] 38 | 9.53 450} 4 
55 | 9.51 080) °! 19.53 492 
56 | 9.51 117) 37 | 9.53 533] 41 
57 | 9.51 154| 37 | 9.53 574| 41 
58 | 9.51 191] 37 | 9.53 614) 41 
59 | 9.51 227 eo 9.53 656 af 
60 | 9.51 264 9.53 697 

’ | I. Cos. '| d. | L. Cot, jec.d: 
108° (288°) 


L. Cot. 


48 565 


HH i oe | BS 
60 do 

ee O1 

Care) 

ow 


‘48 437 


-48 394 


ih 
00 00 
ww 
Sa 
bho 


‘48 266 
48 224 


48 181 


@ 00 
RDO 
NO 


“48 054 
-48 012 


47 969 


AT 927 
AT 885 
47 843 


He Se eT 


ee 


~\ 
for) 
S| 
cS 


7 632 


7 506 


a aie eas 
q 
on 
© 
oS 


7 297 


7 088 


46 922 


6 798 


6 673 
-46 632 
6 591 


oee|ooses|soso9e|sooss|sso99|99999|S9999|Ss9999|Ss9999|s990909|/S0999/00 
PA ba td Pt acticin Betet chided bodies p RS Ie 
o 
nD 
wo 





L. Cos. | d.| ’ 
9.97 821| , |60] ” 
9.97 817] 4 |59] 1 
9.97 812] 9 |58} 2 
9.97 808] 4 [57] 3 
9.97 804 : 56] 4 
9.97 800] - 155] 5 
9.97 796| 4 |54] 6 
9.97 792} * |53] 7 
9.97 788| * [52] 8 
9.97 784 : 51] 9 
9.97 779] “ |50l10 
9.97 775| + |39]20 
9.97 771] * |48]30 
9.97 767| * |47|40 
9.97 763 : 46150 
9.97 759| - 45] ” 
9.97 754] 9 144] 1 
9.97 750] 4 |43] 2 
9.97 746] 4 [42] 3 
9.97 742 i: 41] 4 
9.97 738] - |40] 5 
9.97 734| 4 139] 6 
9.97 729] © [38] 7 
9.97 725| * [37] 8 
9.97 721 ¢ 36] 9 
9.97 717] , |35]10 
9.97 713] * |34120 
9.97 708] ® |33]30 
9.97 704|  |32}40 
9.97 700 c 31150 
9.97 696| ~ |30] ” 
9.97 691| > |29] 1 
9.97 687| + |28] 2 
9.97 683] 4 |27] 3 
9.97 679 fi 26] 4 
9.97 674| ° [25] 5 
9.97 670| * |24] 6 
9.97 666} * |23] 7 
9.97 662| + |22] 8 
9.97 657 r 211 9 
9.97 653} - |20}10 
9.97 649] * |19}20 
9.97 645] 4 118130 
9.97 640] © |17}40 
9.97 636 ; 16|50 
9.97 632| ~ {15 
9.97 628] 4 |14 
9.97 623] © 113 
9.97 619] 4 |12] 9 
9.97 618 ; 1} 7 
9.97 610| ° |10| 2 
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‘ 7 
9. ¥ 7 {mee | 
9. 3/2 30 29 38 
9 8] 0 
9. 7} 713 21, 21 9 20 
9. 8] 6] | 64 6.2 6.0 
“ 8 |<] 3] 10.7 10.4 10.0 
9. 713] 4] 150 145 140 
9. 8] 3] 5| 19.3 18.6 18.0 
9. 7| 5] g| 23:6 22.8 22.0 
9. 8 27.9 26.9 26.0 
9 1] 7 
7 
9. 0 





120° (300°) (239°) 59° 
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~ 31° (211°) 





p. 
my 
ire] 
i] 
rs} 


a . |e.d. 
0 9.77 877 
1 9.77 906} 29 
2 9.77 933| 29 
3 9.77 963] 28 
4 9.77 992 ae 
5 9.78 020 
6 9.78 049| 29 
7 9.78 077] 28 
8 9.78 105} 29 
9 9.78 135 = 
10 9.78 163 
ll 9.78 192| 29 
12 9.78 220] 28 
13 9.78 249 
14 9.78 277 = 
15 9.78 306 
16 9.78 334| 28 
17 9.78 363 
18 9.78 391] 28 
19 9.78 419 = 
20 9.78 448 
21 9.78 476| 28 
22 9.78 505] 29 
23 9.78 533] 28 
24 9.78 562 = 
25 9.78 590 
9.78 618) 28 
9.78 647} 29 
9.78 675] 28 
9.78 704 a 
9.78 732 
9.78 760| 28 
9.78 789] 29 
9.78 817] 28 
9.78 845 ae 
9.78 874 
9.78 902] 28 
9.78 930} 28 
9.78 959} 29 
9.78 987 = 
9.79 015 
9.79 043] 28 
9.79 072| 29 
43 9.79 100} 28 
44 9.79 128 ae 
45 9.79 156 
46 9.79 185] 29 
47 9.79 213] 28 
48 9.79 241] 28 
49 9.79 269 ES 
50 9.79 297 
51 9.79 326] 29 
52 9.79 354| 28 
53 9.79 382| 28 
54 9.79 410 ne 
55 9.79 438| > 
56 9.79 466| 28 
37 9.79 495) 29 
58 9.79 523) 28 
59 9.79 551 = 
60 9.79 579 
~~ — 
L, Cot je.d / 


121° (301> 


im 


Nb 
bo 
j=) 
[ve] 
I 


goosjsesssscisoooo 
Nlyiltlipiytt 
_ 
v7) 
for) 
ow 


NNW NNN hy] wT 


1 666 
1637 
-21 609 


1 240 


-21 070 


Nill] Viiv ily| tpiviy 
_ 
to 
fo] 
wo 


2 
2 
2 
-20 900 
2 
2 
-20 787 


-20 674 
‘0 646 
0 618 


0 534 











(328°) 148° 
L. Cos. | d.}’ 
9.93 307| . |60 
9.93 299} 8 |59 7 299 38 
9.93 291] 8 [58 1] 05 08 
9.93 284] 7 [57 2} 10 09 
9.93 276 > 56 3) 14 14 
9.93 269 5 4, 19 1.9 
9.93 261] 8 |54 5} 24 23 
9.93 253] 8 |53 6| 29 28 
9.93 246] 7 [52 7|.34 33 
9.93 238 = 51 8] °3.9- “37 
9.93 230] > [50 9 44 42 
9.93 223] 7 49] 10] 43 4.7 
9.93 215] 8 48} 20] 9.7 93 
9.93 207| 8 7} 30] 14.5 14.0 
9.93 200] 2 46] 40) 19.3 18.7 
9.93 192] © 5 50] 24.2 23.3 
9.93 184 4 ‘ 
gs prapeasy’ |e Ses ae 
9.93 169 2 2 20-712 DF 
9.93 161 7 1 3} 10 10 
9.93 154 3 [ee 44.14 13 
‘93 146 9 
9.93 138]8 3s} 2] 328 37 
9.93131) 7 B7] 7] 914 2'3 
9.95 123} 3 5] | 8] 2.8 2.7 
9.93 11g _ 35 9] 32 3.0 
i 34 5 
9.93 100] 833] 301 23 33 
Re r 32} 30] 10.5 10.0 
: 7 fell 40! 140 13.3 
9.93 077] - 130] 50] 17.5 16.7 
9.93 069} 8 |29 - 
9.93 061] 8 j28 8 7 
9.93 053] 8 1} 0.1 O.1 
9.93 046 - 26 3 ote aay 
- 24 + = 
9.93 022] $ fp3 5} 0.7 0.6 
9.93 014] 8 j22 6} 0.8 0.7 
9.93 007| 7 [21 Hl tie a 
9.92 999 20 9 12 1.0 
= 8 P x 
9.92 991] 8 |i9 
9.92 983|.8 fis 10}-1.3 1.2 
9.92976] 7 f17} 20) 2.7 2.3 
9.92 968] § f1 30} 4.0 3.5 
SS g ES fol 53 47 
9.92 960 15 50 6.7 58 
9.92 952| 8 |14 Id ae 
9.92 944] 8 |13 
9.92 936] & |12 
9.92 929} 2 11 Fi AB 
9.92 921| ~ [10 silted” lad 
9.92 913| 8} 9], 8° 39 38 
9.92905] 8] 8] j| 1.9 18 18 
9.92 897| 8] 7 3} 56 54 52 
9.92 889) 8 | 6] 3 off? (8 
= i 7 122 
9.92 881 5| 4 : 
9.92 874| 7 | 4] 5] 18-9 16.3 15.8 
9.92 366] 8 | 3] 6] 20-6 19-9 19.2 
9:02 858| 8 | >| 7] 244 23.6 22.8 
9°92 850| 8 i] s| 28-1 27.2 26.2 
9.92 842 0 
L. Sin. !d.|‘ PP 
(238°) 58° 
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32° (212°) (327°) 147 eylal 
i 
L. Sin. | d. |. Tan. |e.d.| L. Cot. | L. Cos. | df” P.P. ; 
0 | 9.72 421] ., 9g | 0:20 421 g 60] ”, 29 28 27 
L| 9.72 441] 20 28 | 0.20 393 8 1] 10.8... DB | 0.4 
2 | 9.72 461] 20 38 | 0.20 365 e 2} 10 09 09 
3 | 9.72 482| 23 28 | 0.20 337 Bt cdot, | a4 
4 | 9.72 502| 30 28 | 0.20 309 F 44 19 19 18 
5 | 9.72 522 g | 0-20 281 1 5] 24 23 22 
6] 9.72 542 aM 20 253 5 5 61 12192 BS, 2.7 
7 | 9.72 562) 20 29 | 0.20 224 2 7) (Bites Bo hese 
8 | 9.72 582| 20 38 | 0.20 196 8] Si9-. Bizet 8.6 
9 | 9.72 602| 30 38 | 0.20 168 : 9) 44 42 40 
9.72 622| 5, 9g | 0-20 140 3], [510] 48 47 4.5 
9.72 643| 31 38 | 0.20 112 8 }49}20| 9.7 9.3 9.0 
9.72-663] 3° 38 | 0.20 084 § 48/30] 14.5 14.0 13.5 
9.72 683) 30 38 | 0.20 056 40| 19.3 18.7 18.0 
9.72 703] 30 38 | 0.20 028 s 50| 24.2 23.3 22.5 
9.72 723| 5, 9g | 0:20 000 2 ns ”" 941 20 19 
9.72 743} 20 38 | 0.19 972 3 1] (Oss DS) POs 
9.72 763] 30 28 | 0.19 944 $43] 2] 0.7 07 06 
9.72 783] 30 38 | 0.19 916 3) 1 Liday HO, 10 
19 | 9.72 803] 20 38 [0.19 888 Al yAi4e" Heaig Aas 
9.72 823| 5, 9g | 0:19 860 3] 5] '18, pea as 
9.72 843] 20 38 | 0.19 832 : 6] (211... 20. } 1.9 
9.72 863) 20 27 | 0.19 805 8 7| (Qid,) BS) we 
9.72 883| 70 38 | 0.19 7" 3 8] (218 2, B71 Be 
9.72 902} 12 38 [0.19 749 3 9] 32 30 28 
9.72, 922 4, | 9. 9g | 0-19 721 35110] 35 B83 3.2 
9.72'942| 20 | 9. 38 | 0.19 693 5| 8 |34120] 710 6.7 6.3 
9.72 962} 30 | 9. 38 | 0.19 665 8 /33]30] 10.5 10.0 9.5 
9.72982) 20] 9. 35 | 0.19 637 8 [39/40] 14.0 13.3 12.7 
9.73 002} 39 | 9. 38 [0.19 609 g 31150| 17.5 16.7 15.8 
: 22 A ” 
ons O41 Pe 3 28 2 8 1] 0.2 ot O41 
9.73 061 ae ‘3 rei (19 526 : 2} 03 038 02 
9.73 081| 39 | 9.8 28 | 0.19 498 3}. 04 04 04 
9.73 101] 29 | 9.8 28 | 0.19 470 ; 44°06 056 Of 
9.73 121) 5, | 9.8 5g | 0-19 442 3] 5} 08 0.7 06 
9.73 140] 19 | 9.8 28 | 0.19 414 : 6| 019 O08 0.7 
9.73 160| 20 | 9.8 28 | 0.19 386 7] 10 0.9 0.8 
9.73 180 4 8 37 | 0-19 358 5: 8} 12. 1 0.9 
5 Fort 8. 27 | 0.48 3 0} 1'1:4).+ as2s | 1:0 
9.73 219] 5, | 9.8 9g | 0-19 303 g O10] 15 13 12 
9.73 239) 20 | 9.8 28 | 0-19 278 § |19}20, 3.0 27 2.3 
9.73 259) 20 | 9.80 753] 38 | 0.19 247 § jis}3o] 4.5 4.0 3.5 
9.73 278] 19 | 9.80 781| 28 | 0.19 219 8 [17/40] 6.0 5.3 4.7 
9.73 298 20 | 9.80 808] 37 | 0.19 192 § [i9]50] 7.5 6.7 5.8 
9.73 318 80 836 19 164 
9.73 337| 19 | 9.80 864| 28] 0.19 136 9 
9.73 357 Z ‘80 892 a8 ‘19 108 é as 8 61% 
: "80 919| 27 9 08 sg.) GRU | aa 
9.73 396] 19 | 9.80 047| 28 | 0:19 053 APA TRA DE | 
9.73 416| -” | 9.80 075| -° | 0.19 028 Sto ij 18 218 2.0 
. VSO 1G o| Seen 8 5.4'-b)2 | BO 
9.73 435 9.81 003| 28) 0.18 997 | OP 
9:73 453| 29 | 9.81 030| 27 | 0.18 970 318] a} a} ot 88 19.0 
9.73 474| 19 | 9:81 058) 28 | 0.18 942 319] 7] a] 12-2 12.2 14.0 
i 20.) by peal eSilta’ a 18 16.3. 15.8 18.0 
9.73 494) 20 | 9.81 086] 35 | 0.18 914 B 5 Gow qes bo 
a | 2 ass et Be. ) ‘ 
SHaag oe [gt tl ox| Ogee sla ato) eee 
9:73 552| 19 | 9:81 169] 28 | 0.18 831 81 Bt St Oc jong ene | 
248 bi] 38 [Bat 201] 26] OAS 379] 93 a] 9 
v. £24) 5a whe fi V2 d0¢ 
9.73 611| ~” | 9.81 259| ~° | 0.18748] 9.92 359 ; } 
— |__| — |__| —— —————. 
L. Gos: | d. | L. Cot. }e.d.|-L. Tan. |) L. Sin. | ds bc 





122° (302°) 
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"123° (303° 
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(236°) 56° 





83° (215°) (326°) 146° 
* |. Sins] d. | L. Tan: |e.d.] L. Cot: | L. Cos. | d. P.P. 
0 19 | 2:31:22] | 0.18 748] 9.92 359 7 98 27 
Aa: 20 | 9.81 279 BS 0.18 721] 9.92 351] 8 1] 08 04 
2 20 | 9.81 307/ 28 | 0.18 693] 9.92 343 8 2} 09 09 
¥3 bq | 2-81 335] 38 | 0.18 665} 9.92 335 8 3] 14:5 44 
4 20) [9-81 362] 27 | 0.18 638] 9.92 326 3 4} 1955 48 
5 19 | 2:31 390| og 0.18 610] 9.92318 5} 23 2.2 
6 19 | 9.81 418] 28 | (0.18 582] 9.92 310 8 6| 2:8) 2.7 
4 et 9.81 445| 27 | 0.18 555] 9.92 302| & 7 1588b° BB 
8 9.81 473| 28 | 0.18 527] 9.92 293] 2 BI laSi7 eSB 
9 5| 3° 9.81 500 i 0.18 500] 9.92 285 3 9] 42 4.0 
10 1 49 | 9:31 528] og | 0-18 472] 9.92 277 10) 4.7 45 
11 19 | 9-81 556] 38 | 0.18 444) 9.92 269 8 20] 93 9.0 
12 19 | 9.81 583] 27 | 0.18 417] 9.92 260 9 30|.14.0 13.5 
43 os 9.81 611} 5° | (0.18 389] 9.92 252 8 40] 18.7 18.0 
14! 19 | 9-81.63] 27 | 0.18 862] 9.92 244 3 50] 23.3. 22.5 
15 | 9. 99 | 2:81 666] 5. | 0-18 334] 9.92 235 “20 19 18 
16 | 9. a 9.81 693 as 0.18 307| 9.92 227] 8 1] 03 03 O38 
17 49. 18 | 9.81 721| 28 | 0.18 279] 9.92 219 8 210.7 06 06 
18 |.9. 19 | 9-81.748] 2° | (0.18 252] 9.92 211 8 3i 21.0044) | 0D 
19 | 9.73 978] 19 | 9.81'776| 3° | 0.18 224] 9.92 202 : 44 °U Bit ase) 22 
| 9.73 997] ,, | 9-81 803 0.18 197] 9.92 194 By) 1.7c! 60 | 8S 
74 017| 70 | 9.81 831 ee 0.18 169] 9.92 186] & 6| 20 19 18 
74 036] 32 | 9.81 858 a 10.18 142] 9.92 177| 2 7) 285) 2:20} 2a 
Vi 19 | 9-81 886 S 0.18 114] 9.92 169] 8 8| 27 . 2 | 24 
t 19 | 9-81 913 ih 10.18 087] 9.92 161 e 9} 8.0 2:8 27 
ap | 2-81 941| 5. | 0-18 '059/9.92 152] ° [35/10 33° 32 3.0 
79 | 9-81 968 7 1.0.18 032] 9.92 144] 8 134]20| 6.7 6.3 6.0 
19 | 9-81 996 ef 0.18 004] 9.92 136] 8 ]33130] 10.0 - 9.5 9.0 
to | 9-82 023 7 | 0.17 977| 9.92 127] 2 |32/40] 13.3 12.7 12.0 
tg | 2:82.051 5] 0.17 949] 9.92 119 2 31/50} 16.7 15.8 15.0 
a 9.82 078 0.17 922| 9.92 111 "9 8 
is 9.82 106 eS 0.17 894] 9.92 102] 9 1] 0.2 0.1 
19 | 9.82 133 oh 0.17 867] 9.92 094] 8 2).03 03 
10 | 9-82 161] 28 | (0.17 839] 9.92 086 8 3] 0.4 0.4 
19 | 9.82188] 27 | 10.17 812] 9.92 077 : 4| 0.6 0.5 
9.82 215 0.17 785] 9.92 069 5} 0.8 0.7 
19 | 9 g9 243] 28 | 0.17757] 9.92 060] 9 6| 0.9 0.8 
19 | 9'g2 270) 27 | 0.17 730] 9.92 052] § 7| 1.0. 0.9 
19 | 9.82 298] 28 | 0.17 702] 9.92 044] 8 8] 12 1.1 
‘5 9.82 325 Be 0.17 675| 9.92 035 4 9} 14 1.2 
19 | 982352 0.17 648} 9.92\027 10} 1.5 1.3 
18 | 9.82:380 28 | 0.17 620] 9.92'018] 9 20) 3.0 2.7 
9.82'407| 2% | 0.17 593] 9.92 010) 8 30] 4.5 4.0 
19 | 982 435] 28 | 0.17 564] 9.92 002| & 40| 6.0 5.3 
18 | 9-82 462| 27 | 0.17 538] 9.91 993) 2 50] 7.5. 6.7 
: 19 | 9-82 489 0.17 511] 9.91 985 
3 19 | 9-82 517 28 0.17 483] 9.91 976 3 
: 19] 9-82 544] 27 | 0.17 456] 9.91 968] § 9 9 8 
2 19 | 9-82 571] 27 | 0.17 429] 9.91 959} 8 a8 (270C=t«T 
-74 549] 18 | 9.82 599] 28 | 0.17 401] 9.91 951) § 5 
BO | 9.74 568 9.82 626 0.17 374] 9.91 942 1165); 1:5) | dy? 
51 | 9.74 587 i 9.82 653) 27 | 0.17 347| 9:91 934 8] 9] 5] 47 4:5 54 
52 | 9.74 606 is 9.82 681| 28 | 0.17 319} 9.91 925] 94 8[-3) 7.8 7.5 8.4 
53 | 9.74 623| 19 | 9.82 708] 27 | 0.17 292] 9.91 917] 8 | 7] 4] 10.9 10.5 11.8 
54 | 9.74644 ‘14 9.82 735 ai 0.17 265 9.91 908] 2 6].5| 14.0 13.5 15.2 
‘BB | 9.74662| _- | 9.82 762| “| 0.17 238] 9.91 900] | 5].6| S72 18-3 I88 
56 | 9.74681] 19 | 9.82 790) 28 | 0.17 210] 9.91 8911 2] 4] 7] 53°3 o5's o5'3 
57 | 9.74 700} 19 | 9.82 817} 37 | 0.17 183] 9.91 883] § | 31.8) 564 o55 
58 12 | 9-82 844] 37 | 0.17 156] 9.91 874] 2 | 2] of “”: ; 
59° i. 9.82 871 =f 0.17 129] 9.91 866 1 
60 ‘| 9.82 899 0.17 101] 9.91 857 0 
‘endl Re"! pSead OO Ul faik 
i d. | L. Cot. |c.d.} Li Tan. | L. Sine | dt’ PoP 
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34° (214°) (325°) 145° HEI SBR 
a eee 
* | 1. Sin! | d. [ Li Tand le.) DL. \Cotid i. Cos. ldalit {a | Wipes a 
0} 9. : ; f aes.e by 
agit ii tones aa 
3 | 9.74 812] 18 | 9.82 980] 27 | 0.17 020] 9. 2; 0.9 0.9 0.9 
419.74 831| 42 | 9.83 008] 28] 0.16 992} 9. 3, 14 14. 1,3 
| 9.74.850| }? (9.83 038| 2” |"0.16 968] 9.91 815 4 Learered 2 
6 | 9.74 868] 18 | 9.83 062] 27 | 0.16 938] 9.91 806 5) 2.3 2.2 2,2 
7 | 9.74 887| 19 | 9.83 089] 27 | 0.16 911] 9.91 798 6] 2.8 2.7 2.6 
8 | 9.74 906] 19 | 9.83 117] 28 | 0.16 883] 9.91 789 7) 3.3 3.2 3.0 
9 | 9.74 924 18 9.83 144 a 0.16 856] 9.91 781 § 3h $4: Lee 
10 | 9.74 943 9.83 171| ~. | 0.16 829] 9.91 772 Thais ; ; 
11 | 9.74 961] 18 | 9.83 198] 22 | 0.16 802] 9.91 763 10, 4.7 45 43 
12 | 9.74 980] 19 | 9.83 225] 27 | 0.16 775} 9.91 755 0} 9.3 9.0, 87 
13 | $.74 999] 19 | 9.83 252] 27 | 0.16 748] 9.91 746 14.0 13.5 13.0 
18 28 18.7 18.0 17.2 

14 | 9.75 017 9.83 280 0.16 720] 9.91 738 
is | 9.75 036| 1° [9.83 307| 2! | 0.16 693] 9.91 729 23 Saar 
16 | 9.75 054| 18 | 9.83 334] 27 | 0.16 666] 9.91 720 ” 19 18 
17 | 9.75 073 i 9.83 361| 27 | 0.16 639| 9.91 712 1] 0.3 0.3 
18 | 9.75 091 9.83 388| 27 | 0.16 612] 9.91 703 2} 06 06 
19 | 9.75 110} 19 | 9.83 415] 27 | 0.16 585] 9.91 695 SI |e £7 0.0.8 
20 | 9.75 128| !° | 9.83 449| 2” | 0.16 558) 9.91 686 4 13 12 
21 | 9.75 147| 19 | 9:83 470] 28 | 0.16 530] 9.91 677 5} 16 1.5 
22 | 9.75 165 a8 9.83 497] 27 | 0.16 503] 9.91 669 6} 1.9. 1.8 
Be | ee eats (eee anieemaagliretie! al be Bd 

75 ' 5 16: \ 4 
25 | 9.75 221 i. 9.83 678| ~/ [0.16 422] 9.91 643 9} 2.8 | 2.77 
26 | 9.75 230) 18 | 9.83 605 ae 0.16 395] 9.91 634 10} 3.2.3.0 
27 | 9.75 258 9.83 632 0.16 368} 9.91 625 20] 6.3. 6.0 
28 | 9.75 276 13 9.83 659) 27 | 0.16 341] 9.91 617 30] 9.5 9.0 
29 | 9.75 294] 18 | 9.83 686 o 0.16 314] 9.91 608 40 12.7 ae 
$0 (872 alsa [Ses 7il a |S aa gatas] eg 
32 | 9.75 350| 12 | 9.83 768] 28 | 0.16 232| 9.91 582 i we Sot 
34 | 9:75 380] 18 | 9.83 822| 27 | 0.16 178] 9.91 068 2| 0.3 0.3 
35 (B25 tilas| Bes ar] Qicll gat ee|o |g] 8. os 
37 | 9.75 441| 18 | 9.83 903] 27 | 0.16 097| 9.91 538 3128 5 02 
38 | 9:75 459] 18 | 9.83 930] 27 | 0.16 070] 9.91 530 2 a4 
TueeascWe | oesee oe aaeeic ican aire rat 
41 | 9.75 514] 18 | 9.84 011] 27 | 0.15 989] 9. 101 15 13 
42 | 9.75 533] 19 | 9.84 038] 27] 0.15 962| 9. 20| 30 27 
43 | 9.75 551 9.84 065] 27 | 0.15 935] 9. 301 45 4.0 
44 | 9.75 569] 18 | 9.84 092} 27 | 0.15 908} 9. 401 60 53 
45 | 9.75 587 9.84 119| >” | 0.15 881| 9. 50| 7.5 6.7 
46 | 9.75 605| 18 | 9.84 146] 27} 0.15 854] 9. 
47 | 9.75 624| 19 | 9.84 173] 27 | 0.15 827] 9. 
48 | 9.75 642| 18 | 9.84 200] 27 | 0.15 809] 9. 
49 | 9.75 660 a 9.84 227 oe 0.15 773] 9. Sine Bru | 8 
50 | 9.75 678 9.84 254 0.15 746] 9. 28 2827 
51 | 9.75 696] 18 | 9.84 280] 26 | 0.15 720] 9. Of dees PB! 1 Ly 
52 | 9.75 714| 18 | 9.84 307] 27 | 0.15 693] 9 1p VA Wh Biot | Bry 
53 | 9.75 733] 19 | 9.84 334] 27 | 0.15 666] 9. 2 73 gs ga 
54 | 9.75 751| 18 | 9.84 361] 27.) 0.15 639] 9. 3 10:9 12.2 118 
55 | 9.75 760 18 | 9.84 388) 7” |0.15 619] 9. 4] 14.0 158° 15.2 
56 9.75 787 =e 9.84 415 pe 0.15 585] 9. 8 ren Ve 188 
by | 978 823) 18 | o184 460 27 oie bilo: 7] 23.3. 26.2 25.3 
59 | 9.75 841) 18 | 9.84 496) 37 | 0.15 504 9| 28-4059 
60 | 9.75 859 9.84 523 

L. Cos. 





124° (304°) (235°) 55° 
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35° (215°) (324°) 144° 

Rag) es biads ey P.P 
0.9.75 859 f ; 

1 |.9.75 877 3 ; ”" 97°36 | 18 
2 | 9.75 895 4 9. 1] 04 04 03 
~ 319.75 913 i 9. 2} 09 09 06 
4 | 9.75 931 i 9. i} 4 o9s8 » 10:9 
6. 9.75 949 ; 3 9. 4, 1.8 iy 152 
6 | 9.75 967 ; 9. BI Dopo fia5 
7 | 9.75 986 9. 9. GIP D7ei2:@.u 11:8 
8 | 9.76 003 9.84 9. TAGS? aueO we 1221 
9 | 9.76 021 9.84 9. SI) B.6nq Siam 2:4 
10 | 9.76 039 9.84 9.9 9} 4.0 3.9 2.7 
11 | 9.76 057 9.84 9.9 49110] 4.5 43 3.0 
12 | 9.76 075 9.84 9.9 4820] 9.0 8.7 6.0 
13 | 9.76 093 9.84 9.9 47130] 13.5 13.0 9.0 
14 | 9.76 111 9.84 9.9 46140] 18.0 17.3 12.0 
15 O76 wee 9.84 a9 JO) 22.0 72h 150 

‘76 146 ; 9. , 

17 | 9.76 164 9.84 9.9 " 17 10 9 8 
18 | 9.76182 9.85 0 9.9 1) 0.3 0.2 0.2 0.1 
19 | 9.76 200] 18 | 9.85 9.9 BI oer Oe 
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18 | 9.81 953) 15 0.05 2} 0.5 0.5 
19 | 9.81 969} 14 0.0 3} 0.8 . 0,7 
20 | 9.81 983} 14 00 4) 1.0 0.9 
21 | 9.81 998] 15 0.0. 6) |: £20. (112 
22 | 9.82 012] 14 0.0 6} 1.5 1.4 
23 | 9.82 026] 14 09 7} 18 16 
24 | 9.82 041] 15 0.0 8} 2.0 19 
25 | 9.82 058| 2* 0.0 9 2.2 21 
26 | 9.82 069] 14] 9. ; 10) 2.5 23 

ee 20| 5.0 4.7 

27 | 9.82 084] 19 | 9.9 0.0 x : 

28 | 9.82 098] 14] 9.9 30/ 7.5 7.0 

4 0.0 
29 | 9.82 112] 14] 9.9 0.0 40} 10.0 9.3 
0 bo ssinal tt los aa 50| 12.5 11.7 
1} 9.82 141] 15 | 9: aaa «Tee i 
. 12 | 9-2 0.0 1} 02 02 

32 § 9.82 155 94 732 0.0 ay gee OE 
33 | 9.82 169] 14 | 9.94 757 0.0. : F 
34 | 9.82 184] 15 00 3} 06 06 
35 | 9.82 193] 1 0.05 192 4 \seivca.ee 
36 | 9.82 219] 14 0.05 166 Bl ie Bes.0P 
37 | 9.82 226) 4 0.05 141 my oegcea 
38 | 9.82 240 14 0.05 116 BD pene. s 
39 | 9.82 255] 1? 0.05 090 “ecw tats 4 
41 | 9182 983] 14 ue 10} 2.0 1.8 
42 | 9.82 297] 14 0.0. 20) 4.0 3.7 
43 | 9.82 311| 14 0.04 30] 6.0 5.5 
#4 [59 S20 itt pa 
ner oa ee 
47 | 9.82 368] 14 0.04 12 12 if 
48 | 9.82 382] 14 0.04 26 25 235 
fe eae ea 0.04 oa Mok oY 
BI | 0.89 424] 14 0.04 9} 2 $a B2 BT 
52 | 9.82 439] 1° 0.04 8 4] 7.6 78 79 
58 | 9.82 453} 14 0.04 7| =| 98 94 10.2 
ss foaeasi| a Eder 
; ; 4, 
36 O80 495 14 O53 S12) 16.2 15.6. 17.1 
57 | 9.82 509| 14 0. 3| | 18.4 17.7) 19.3 
58 | 9.82 523) 14 3|10| 20-6 19.8 21.6 
59 | 9.82 537| 14 iii} 22-8 21.9 23.9 
60 | 9.82 551| | ARE Rileecibe ons OD) Base 
| L. Cos. | a cd, Plaspapcl oy pep 
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7 : P,P. 
“7 0.04 556] 9.87 107 ” 

1 25 | 0.04 531| 9.87 096 ‘4 1 é : Ole 
2 26 | 0.04 505] 9.87 085 3 2] 09 O8 
3 25 | 0.04 480] 9.87 073 : 3] 13 12 
< ae 0.04 455] 9.87 062|12 |5 Al SAL Ee OSS e7s 
= 0.04 429] 9.87 050 

25 | 0.04 404] 9.87 039|11 5 oa 35 

7 26 | 0.04 378] 9.87 028|1} 7| 3.0 2.9 
8 25 | 0.04 353] 9.87 016|12 s| 33 33 
25 | 0.04 328] 9.87 005|1 9} 39 318 
io 0.04 302] 9.86 993 vs 
11 25 | 0.04 277| 9.86 982 re ia eo BG 
12 25 | 0.04 252] 9.86 970|1 30] 13.0 12.5- 
13 26 | 0.04 226] 9.86 959}11 40| 17.3 16.7 
14 ce 0.04 201] 9.86 947|1 50| 21.7 20.8 
is” 0.04 175] 9.86 936 ” 

18 25 | 0.04 150] 9.86 924 is 1 ae be 
17 25 | 0.04 125] 9.86 913]1 2}. 03 04 
18 26 | 0.04 099] 9.86 902/11 31 07 06 
19 33 [0.04 074] 9.86 890]! 4, 09 09 
20° 0.04 048] 9.86 879 

21 25 | 0.04 023] 9.86 867|12 2 emgage 
at 25 | 0.03 998] 9.86 855 ? : 716 18 
23 26 | 0.03 972] 9.86 844|12 |: s| 19 17 
= 25 | 0.03 947| 9.86 832 a 9} 21 20 
pee 0.03 922) 9.86 821 l 

ee 26 | 0.03 896] 9.86 809|12 oh re 43 
27 25 | 0.03 871] 9.86 798]! 30/ 710 6.5 
28 26 | 0.03 845] 9.86 786+ 40] 93° 8.7 
29 32 |_0.03 820} 9.86 775 - 5o| 11.7 108 
30 0.03 798] 9.86 763 ” 
31 26 | 0.03 769] 9.86 752/11 1 én On 
32 25 | 0.03 744| 9.86 740 +5 2] 04 04 
33 25 | 0.03719] 9.86 728 3] 06 06 
34 38 [0.03 693] 9.86 717 4] 08 O07 
35° 0.03 668] 9.86 705 ' 
36 25') 0.03 643] 9.86 69411 Pt | 13 ah 
37 26 | 0.03 617] 9.86 682 ¥ 7 14> 13 
38 25 | 0.03) 592] 9.86 670 8] 16° 15 
39 3° | 0.03 567] 9.86 659) 13 | 9} 18 16° 
10 9.96 459 0.03 541] 9.86 647| 5 iol 20. 18 
41 9.96 484] 25 | 0.03 516] 9.86 635] 20] 4:0 3.7 
42 9.96 510} 28 | 0.03 490] 9.86 624 i ‘301 60° 5.5 
43 9.96 533| 33 | 0.03 465] 9.86 612] 15 40] 8.0 7.3 
44 9.96 560} 39 | 0.03 440] 9.86 600] 15 50| 10.0. 9.2 
45 | 9.83 174 9.96 586| 5 | 0.03 414] 9.86 589], 
46 | 9.83 188] 14} 9.96 611 2 | 0.03 389] 9.86 577 19 19teb 29.2 | TF 
47 | 9.83 202| 13 | 9.96 636] 3° | 0.03 364] 9.86 565/15 26 26 ~=«25 
48 | 9.83 215] 13 | 9.96 662] 26 | 0.03 338] 9.86 554 a 0 
49 | 9.83 229] 14 | 9.96 687| 29 | 0.03 313] 9.86 542|12 + Oe 
BO | 9.83 242| |" | 9.96 713| 5. | 0.03 288] 9.86 5305 [0] 9] 3.2 3.5 3. 
51 | 9.83 256] 14 | 9.96 738) 3° | 0.03 262] 9.86 518/12 | 9] 3] 3.4 5.9. 5. 
52 | 9.83 270] 14 | 9.06 763] 29 | 0.03 237] 9.86 507|!1 | 8} 4] 76 83. 7. 
53 | 9.83 283| 13 | 9.96 788] 25 | 0.03 212] 9.86 496 2 {ooh pecs Be 
54 | 9.83 297| 13 | 9.96 814) 26 | 0.03 186] 9.86 483/17 | 6/6 yy icon yr uaes 
55 9.96 839| 5. | 0.03 161| 9.86 472| + 15] 71 365 477 17° 
56 9.96 864| 2° | 0.03 136] 9.86 460 2| 418) 184 201 19. 
87 9.96 890| 28 | 0.03 110] 9.86 448/12 | 3] 9) 50°§ ‘p0'5 Or. 
58 9,96 915| 29 | 0.03 085] 9.86 436/12 | 2110) 95's - o4°3 93 
59 9.96 940] 3° | 0.03 060] 9.86 42512 | 1]11] d¢°9 “a 
60 9.96 966) ~~ | 0.03 034] 9.86 413| ~ | o}12 

rx e.d.| L. Tan. | L. Sin. | d.}’ P.P: 
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£ a. | L.'Tan. |e.d.| L.Cot. | L. Cos. jd. |’ Bers. 

0 9.98 484 0.01 516] 9.85 693], , }60 ” ‘ 

1 i 9.98 509) 29 | 0.01 491] 9.85 681|12 |59} 1 eee at 

2 3 | 9.98 534 ae 0.01 466] 9.85 669|!2 |58]} oo} 0.9 0.8 

3 13 | 9.98 560 6 | 0.01 440] 9.85 657|12 [57] 3), 1.3 98 

4A 13 | 9.98 585 ae 0.01 415| 9.85 645/12 \56). 4] «1.7.7 
B 13 [9.98 610) 5° | 0.01 390] 9.85 632|,, 55) 5] 22 24 
6 18 | 9.98 635) 2e 0.01 365] 9.85 620|!2 541 6] 26 25 8 
7 14 | 9:98 661 6 | 0.01 339] 9.85 608|12 [53] 7] 3.0 2.9 
3 13 | 9.98 686 Aa 0.01 314] 9.85 596|12 [52 s| 35 33 

or" 13 | 9.98 711 ee 0.01 289] 9.85 583 fa 51 9} 39 38 
io £3 | 9-98 732 95 | 0-01 263] 9.85 57i},5 [BO] 10, 43° 42 

11 13 | 9.98 762) 35 | 0.01 238) 9.85 sog2 to] bol 87 83 
12 13 | 9.98 787| 25 | 0.01 213) 9.85 547 12 l48] 301130 125 
13 13 | 9.98 812| 26 | 0.01 188) 9.85 534 13 47] 40| 17.3 16.7 
14° 13 | 9.98 838 ae 0.01 162| 9.85 522|/2 146] 50] 21.7 20.8 . 
15 a | 9-28 863} o¢ | 0-01 187) 9-85 5101, HS] 7 14 188 
16 1% | 9.98 888| 29 | 0.01 112] 9.85 497 13 l44)4) 92 O02 O02 — 
17 13 | 9.98 918 25 | 0.01 087] 9.85 485 12143] 5] 0B 04 0.4 — 
18 13 | 9.98 939 aH 0.01 061} 9.85 473|22 [42] 3] 0.7 0.6 06 — 
19° 13 | 9.98 964] 35 | 0.01 036] 9.85 460 13 lail 4| 09 0.9 08 
20 £3 | 2-98 989] 9g | 0-01 OL] 9-85 448),, 40] 5] 22 11 10 — 
21 13 | 9-99 O15 e 0.00 988| 9.85 436]12 [39] 6] 1.4 13 1.2 . 
22 13 | 9.99 040 25 | 0.00 960) 9.85 423 13 138] 7] 76 1.8. 14 
23 13 | 9.99 066| 3° | 0,00 935) 9.85 411 121371 3) 190 1.7) «(216 
24 13 | 9.99 090] 28 | 0.00 910] 9.85 399 13 36] 9} 21 2.0 1.8 — 
25 13 | 9-29 116| o- | 0:00 884] 9-85 386], Sho] 23 22 2.0 
26 13 | 9.99 141) 23 | 0.00 859} 9.85 874 12 [34loo] 47 413 4.0 — 
27 13 | 9.99 166 25 | 0,00 834] 9.85 361 13 [3\3q| 70 6.5. 6.0 
28 12 | 9.99 191) 3° | 0.00 809] 9.85 340]!2 32140] 9.8 8.7 8.0 
29° 13 | 9.99 217| 26 | 0.00 783] 9.85 837 12 Bil50| 11:7. 10:8 10.0 | 
30 13 | 9-90 242] og | 0.00 758] 9-85 B24), [80 
31 13 | 9.99 267| 26 | 0.00 733) 9.85 312 12 |99 Ta) Gets 
32 18 | 9.99 293] 28 | 0.00 707} 9.85 299 13 [98 a6 «35 
33 13 | 9.99 318 25 | 0.00 682] 9.85 287 i 27] 9 
34 13 | 9.99 343} 52 | 0.00 657) 9.85 274) 26]. | 2.0 0.9” 
35 13 | 9-22 368] og | 0-00 6821 9-85 BOR! , 5) 2 eee, ob 
36 13 | 9.99 394 26 | 0.00 606] 9.85 250 12.Ioat 8) oo. 6? | 
37 13 | 9.99 419] 23 | 0.00 581) 9.85 287 133] 4) go) 87 
38 13 | 9.99 444] 38 | 0.00 556] 9.85 226 12}o1 51 430 106 
39 13 | 9.99 469] 32 | 0.00 531] 9.85 212 131) 61 430 12.5 
40 13 | 9:99 495 0.00 505| 9.85 200], 20) 2) 15.0 14.4 
41 13 | 9.99 520 25 | 9100 480] 9.85 187/13 io} ~~ «8 17.0: 16.3 
42 13 | 9.99 545 25 | 0,00 458) 9.85 178|!2 18] ,9} 19:0 18.3 
43 13 | 9.99 570 25 | 9'00 430) 9.85 162|23 Ji7] | 10) 210 20.2 
44 12 | 9.99 596) 28 | 0.00 404] 9.85 150 12 116] 43} 23.0 22.1 
45 13 | 9:99 621 0,00 379} 9.85 187|,. [15] 43] 25.0 24.1 
46 13 | 9.99 646 25 | 0.00 354] 9.85 125|12 [14 
47 13 | 9.99 672| 28 | 0,00 328) 9.85 112 13 113 aa) 6 18) 
48 12 | 9.99 697] 25 | 0.00 303} 9.85 100 12 le 360 «25 
49 13 | 9.99 722| 33 | 0.00 278) 9.85 087 mS BM BS Stes 
50 13 | 9:99 747) 9 | 0.00 253] 9.85 074 to} 4 32 31 

51 13 | 9.99 773] 38 | 0.00 227} 9.85 062 219 21 54 5.2 
52 12 | 9.99 798] 35 | 0.00 202] 9.85 049149 | 8 7607.3 om 
53 13 | 9.99 823] 3° | 0.00 177 9185 037/12 | 7]. 4] 9.8 9.4 

54 13 | 9.99 $48) 35 | 0.00 152] 9.85 024 434 1) By eee t.8 

55 13 | 9-29 874| 95 | 0.00 126) 9.85 012 BL | 14-1 13.5 

56 13 | 9.99 899] 38 | 0.00 101} 9.84 999 13) 4) 9) 16.2 15.6. — 
57 13 | 9.99 924) 33 | 0.00 076) 9.84 986 81 31 ot nae 17.7 § 
58 | 9.84 923| 12 | 9.99 949) 52 | 0.00 051) 9.84 974 12) 9) yo] 20.6 19.8 
59 | 9.84 936] 13 | 9.99 975] 55 | 0.00 025 9.84 961 a 1] 4] 22:8 21.9 
60 | 9.84 949| ** | 0.00 000| “ | 0.00 000) 9.84 949| " |} _ 12 24-9 | 23.9 

d. |.L. Cot. le.d.).L. Tan. | L. Sin. ld. 1 Pas 
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NATURAL TRIGONOMETRIC FUNCTIONS 


‘Values of the trigonometric functions of angles for each minute 
from 0-360°. 


For degrees indicated at the top of the page use the column 
headings at the top. For degrees indicated at the bottom use 
the column indications at the bottom. 


With degrees at the left of each block (top or bottom), use the 
minute column at the left and with degrees at the right of each 
block use the minute column at the right. 


BS 


0° (180°) 


, 


ODODNIATA PwWNHeS 


Sin 


- 00000} . 0001 
00029 
.00058 
. 00087 
.00116 


.00145 
.00175 
.00204 
-00233 
- 00262 
-00291 
.00320) 
.00349 
.00378 
. 00407 


. 00436 
-00465 
-00495 
.00524 
-00553 
. 00582 
. 00611 
. 00640 
. 00669 
. 00698 


. 00727 
. 00756 
.00785 
-00814 
- 00844 


- 00873 
- 00902 
.00931 
. 00960 
. 00989 
.01018 
-01047 
-01076 
-01105 
.01134 


.91164 
.01193 
.01222 
-01251 
.01280 
.01309 
.01338 
-01367 
.01396 
-01425 
-01454 
.01483 
-01513 
-01542 
-01571 
.01600 
.01629 
.01658 
.01687 
.01716 


.01745 


Cos 
(270°) 


Tan 


. 00029) 3437 7 
.00058}1718.9 
.00087|1145.9 
.00116/859 . 44 


4 
.00145]|687.5 
.00175|572.9' 
.00204/491.1 
.00233]429. 
-00262)381. 


.00291|343. 
.00320}312. 
.00349]286. 
-00378}264. 
.00407|245. 


.00436}229. 
.00465}214. 
.00495}202. 
. 005241190. 
-00553}180. 


.00582}171. 
.00611}163. 
.00640)156. 
.00669}149. 
-00698]143. 


.00727}137.51 
-00756}132.: 
.00785}127. 
.00815}122. 
.00844]118.54 


.00873}114. 
-00902)110. 
.00931]107. 
-00960)104. 
-00989}101. 


.01018)}98. 
-01047]95. 
.01076}92. 
-01105}90. ¢ 
.01135]88. 


.01164]85. 
.01193]83. 
.01222/81.8 
.01251)79. 
-01280]78. 
.01309]76. 
.01338]74.729 
.01367}73. 
.01396 
.01425 
.01455 
.01484 
.01513 
-01542 
-01571 
.01600 
.01629 
.01658 
.01687 
.01716 


.01746 


(359°) 179° 


Cot 





100 





(a Ne 
70. 
68. 
67. 
66. 
64.8 
63.657 
62. 
61.383 
60.306 
59.266 
58. 261 
57.290 


Tan 





Cot 











. 0000} 50; 
.99999] 49 
. 99999} 48} 
. 99999} 47| 
. 99999) 46) 


. 99999] 45) 


. 99999} 44) 
. 99999} 43) 
. 99999} 42 
. 99998] 41 


. 99998] 40 


. 9S998} 39) 
. 99998] 38 
. 99998} 37 
. 99998} 36) 


. 99997] 35) 
. 99997) 34) 
. 99997] 33} 
. 99997] 32) 
. 99996] 31 


. 99996} 30 
. 99996} 29) 


. 99996} 28 
. 99995} 27] 


. 99995} 26 
. 99995} 25) 
- 99995} 24) 
. 99994} 23) 


. 99994} 2 


- 99994) 21 


. 99993} 20 
. 99993} 19) 
-99993}1 

. 99992) 17 


-99992}16 


.99991}15 
.99991}14 
.99991}1 


5}. 99990) 12 


. 99990} 11 


. 99989} 10 
- 99989} 9) 


5}|.99989] 8 
8}. 99988] 7 


99988] 6) 
. 99987 
- 99987 
- 99986 

. 99986 
. 99985 
. 99985 

Sin 

(269°) 89° 


oO rNwHoO 
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1° (181°) 
“si Sin 


.01745 
.O1774 
.01803 
.01832 
.01862 


01891 
-01920 
-01949 
-01978 
02007 


-02036 








OONOQ PwWhWrS 













































- 03054 


.03345 


91° 


(271°) 


Tan 


.01746|57. 
-01775|56. 
-01804]55. 
- 0183354. 
.01862]53. 


.01891}52. 
.01920}52. 
.01949]51. 
.01978}50. 
. 02007149. 


.02036}49. 
. 02065}. 48. 
.02094}. 
.02123}). 
.02152}), 


.02181]. 
-02211). 
.02240}. 
.02269;. 
. 02298}. 


- 02327]. 
. 02356}. 
. 02385). 
.02414], 
. 02443). 02 


. 02472). 
.02501). 
. 02530}. 
. 02560} . 02 
. 02589}. 


. 02618). 
- 02647) . 05 
2).02676]. 
. 02705}. 02 
.02734}. 
. 02763]. 03 
.02792) . 05 
. 02821). 02 
. 02850} . 0: 
. 02879] . 0: 
- 02908}. 
- 02938} . 0: 
. 02967] . 0 
. 02996}. 
.03025}. 


5}.03083] . 
.03112). 
-03141} 0: 
.03170}. 
.03199). 
51}.03228} .032: 
52].03257].0325 
53}.03286].03: 
.03316} , OF 














3.03374]. 
57 |.03403}. 03: 
03432]. 02 
-03461]. 0: 
.03490). 


~ 


(358°) 178° 





Cosaill 


- 99985] 60 
- 99984] 59) 
. 99984158 
. 99983] 57 
- 99983] 56 


- 99982] 55) 
- 99982154) 
- 99981 

- 99980} 52) 
-99980)51 


-99979 

- 99979149 
- 99978}48 
- 99977] 47 
. 99977] 46 


. 9997646 
. 99976) 44 
. 99975} 4 
. 99974) 4 
.99974)41 


- 99973} 40) 
. 99972139 
-99972)38 
-99971)3 

- 99970} 36 


- 99969] 35) 
- 99969} 34} 
- 9996813 

- 99967} 32} 
- 99966} 31 


- 99966} 30 
- 99965} 29 
- 99964} 28 
- 99963} 2 

- 99963} 26 


.99962/2 
- 99961) 24) 
. 99960} 2 
- 99959} 22) 
- 99959} 21 


- 99958} 20 
. 99957] 19 
. 99956} 18 
. 99955} 17| 
- 99954) 16) 


- 99953] 16 
- 99952) 14) 
-99952)1 

- 99951) 12) 
- 99950) 11 
-99949 10 


- 99948 
- 99947) 3 
‘ 










Cot 








- 99946 
- 9994 


(268°) 88° 


ey eS — 


ee as a 
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2° (182°) (357°) 177° 3° (183°) (356°) 176° 


Sin Tan Cot 


1 


Sin | Tan | Cot ! Cos 
SS ee 





0}.03490} .03492/28 . 636] .99939}60) 0}.05234! .05241/19.081). 
1}.03519] .03521/28. 399] .99938]59 1].05263}.05270|18.976). 
2}.03548) .03550)28 . 166] .99937]58 2).05292] .05299}18.871). 
-3}.03577| .03579|27 . 937) .99936}57 3}. 05321) .05328]18.768). 
-41.03606] .03609)|27 . 712) .99935)56) 4).05350| .05357/18. 666}. 
5} 03635] .03638/27 . 490] .99934|55) 5.05379] .05387)18, 564, . 
6].03664| .03667]27 . 271) 9993354 6].05408) 0541618. 464 . 
7|.03693] .03696]27 .057| .99932}53 7).05437| .05445]18 . 366]. 
8] .03723}] .03725)26 . 845) .99931 52 8}.05466] .05474|18. 268). 
9.03752} .03754|26 . 637) .99930}51 9}.05495] .05503)18.171] . 
10}.03781| .03783]/26 . 432) .99929}50) - 05524] .05533)18.075] . 
11}.03810] .03812)26 . 230} .99927}49 . 05553] .05562)17 . 980}. 
12}.03839] .03842)26 .031] .99926]48 . 05582] .05591]17. 886). 
13}. 03868] .03871|25 . 835] .99925}47; .05611] .05620}17.793}. 
14].03897] .03900| 25.642] .99924/46 . 05640} .05649)]17 . 702]. 
15}. 03926} .03929]/25 .452) .99923 45) .05669} .05678)17.611]. 
16}. 03955} .03958|25. 264| .99922]44' 3}. 05698] .05708]17.521). 
17}.03984] .03987|25. 080] .99921]43 .05727] .05737|17.431]. 
18}.04013] .04016)/24. 898] .99919}42 3}.05756] .05766]17 . 343). 9s 
19}.04042) .04046/24.719].99918}41 -05785] .05795}17 . 256} . 
20} .04071) .04075)24 . 542) .99917|40 -05814] .05824}17. 4 
21}.04100] .04104)24 . 368) .99916)39 21}.05844] .05854|17 .084|. 
22} .04129) .04133)/24 .196).99915)38 . 05873} .05883)}16. 
3}.04159] .04162/24 026] .99913]37 . 05902] .05912)16. 
24}. 04188} .04191)23. 859] .99912/36) . 05931] .05941)16. 
25|.04217) .04220)23 ..695] .99911/35) 25] .05960] .05970)16. 


126 | 04246] .04250/23 . 532) .99910}34 
27 |.04275) .04279]23 . 372) .G9909]3 
{28}. 04304] .04308]23 . 214) .99907|3 


. 05989} .05999]16. 
. 06018} .06029}16. 
. 06047} .06058)16. 





29].04333] .04337|23 . 058] .99906]31 -06076| .06087|16. 
30] : 04362] .04366|22..904| .99905]30 .06105}.06116]16. 
31}.04391| .04395|22.752| 99904129 -06134].06145]16. 
32] 04420] .04424|22. 602] .99902]28 -06163] .06175]16. 
3}.04449] 04454|22.454] 9990127] - -06192] . 06204116. 
i34|.04478] .04483]22.. 308] .99900]26 06221] .06233|16. 
85] .0450/] .04512|22'. 164]. 99898]25 .06250] .06262]15. 
36] .04536] .04541|22. 022] .99897|24 -06279| .06291|15. 
7|.04565| .04570/21. 881|.99896|23 -06308] .0632115. 
88] .04594] .04599|21 .743] .99894]22] :06337| .06350|15. 
9} .04623| .04628]21 . 606] .99893]21 -06366| .06379]15. 
0} 04653] .04658|21.470) .99892)20 .06395] .06408]15. 
41|.04682| .04687|21 .337|.99890]19 06424] 0643815. 
42|.04711].04716|21 205] .99889]18 06453] .06467|15. 
43}.04740| .04745|21 .075].99888]17 06482] 06496]15. 
44|.04769] .04774|20.946|. 99886]16 44|.06511|.06525/15. 
5}..04798} .04803|20.819].99885]15 .06540} .06554|15. 
46|.04827| .04833]20. 693| .99883]14 -06569| .06584|15. 
47|.04856| .04862|20. 569]. 99882|13 -06598| .06613|15. 
48} .04885| .04891|20. 446] .99881]12 -06627| .06642|15. 
149} .04914| .04920|20.325|.99879]11 49] 06656] .06671|14. 
50} .04943] .04949|20. 206] .99878}10 .06685| .06700]14. 
1].04972].04978|20.087|.99876| 9 -06714| .06730]14. 
21..05001| .05007|19.970) .99875 -06743] -06759|14. 
3}.05030| .05037|19.855| .99873 -06773] .06788}14. 


. 06802) .06817)}14. 


.06831; .06847|14. 
. 06860} .06876)14. 
. 06889) .06905)14. 
. 06918} .06934|14. , 
. 06947) .06963}14. 361). 


:05059) .05066/19.740) .99872 


§}.05088} .05095]19.627).99870 
6}.05117].05124)19. 516]. 99869 
57} .05146) .05153)19'. 405] . 99867 
8}.05175) .05182)19. 296). 99866 
9} .05205] .05212|119 188). 99864 
U 
, 


.05234!| .05241}19. 081]. 99863 . 06976] 0699314. 301) . 9f 
Cos Cot | Tan ; Sin Cos Cot | Tan 


92° (272°) (267°) 87° 93° (273°) (266°) 86° 
RQ7 


[~ B BoB 2} 














4° (184°) 


ODNAH morro | > 


Sin 


107324 
107353 
.07382 


.O7411 
. 07440 
. 07469 
. 07498 
.07527 


- 07556 
.07585 
.07614 
.07643 
, 07672], 


.07701 
.07730 
- 07759 
,07788 
.07817 


07846 
. 07875 
. 07904 
. 07933 
. 07962 


.07991 
. 08020 
- 08049 
. 08078 
.08107 


. 08136 
.08165 
.08194 
. 08223 
- 08252 
- 08281 
- 08310 
.08339 
. 08368 
. 08397 
- 08426 
-08455 
- 08484 
-08513 
. 08542 
-08571 
- 08600 
. 08629 
. 08658 
- 08687 


. 08716 


Cos 
(274°) 
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Tan 


, 06993 
- 07022 
-07051 
- 07080 
.07110 


-07139 
-07168 
.07197 
.07227 
- 07256 
. 07285 
-07314 
. 07344 
.07373 
07402 


, 07431 
.07461 
. 07490 
-07519 
.07548 


.07578 
. 07607 
. 07636 
.07665 


07695 


07724 
, 07753 
. 07782 
,07812 
,07841 


,07870 
.07899 
.07929 
-07958 
- 07987 


. 08017 
- 08046 
- 08075 
. 08104 
- 08134 


. 08163 
. 08192 
- 08221 
. 08251 
. 08280 
. 08309 
.08339 
- 08368 
- 08397 
. 08427 
.08456 
. 08485 
.08514 
.08544 
. 08573 


.08602 
- 08632 
. 08661 
.08690 
- 08720 


. 08749 


Cot 





(355°) 175° 


_ Cot _ 


14,301], 
14.241). 
14, , 
14.124). 
14.065]. 


14. 3 
13.951). 
13.894]. 
13,838] . 
13.782]. 


13.727]. 
13.672]. 
13.617]. 
13.563}. 
13.510}. 


13. 3 
13.404]. 
13.352). 
13.300}. 
13.248). 


13.197]. 96 
13.146]. 
15.096}. 
13.046]. 
12.996}. 


12. 
12.898]. 
12.850}. 
12. f 
12.754). 


12.706]. 
12. 
12. 5 
12.566}. 
12.520). 


12.474 

12.429] . 9¢ 
12.384]. 
12.339]. 
12.295]. 


12.251] .g 
12.207). 
12.163]. 9¢ 
12.120) . 96 
12.077 


12.0385). 9¢ 
11.992). 
11.950}. § 
11.909}. 99 
11. 867].996 


11.826].99644 
11.785] .99642 
11.745] .99639 
11.705} . 95 
11.664]. 99635 
11.625} .99632 
11.585] . 996% 

11.546). 99627 
11.507]. 996: 

11.468]. 99622 


11.430] .99619 
Tan Sin 


(265°) 85° 








SO Rm wWko D~ImM 








BS 


5° (185°) 


‘| Sin 





. 08716]. 
- 08745). 
. 08774). 
. 08803} . 
. 08831) . 


SCONOG RWHHS 
i=) 
ie) 
wo 
fez} 
ie) 





95° (275°) 













09845) 


. 09874 . 
41}.09903). 
. 09932) . 
- 09961]. 
. 09990} . 














(354°) 1747 





-09189]10. 883}. 
.09218/10. 848 

.09247/10.814). 
-09277/10.780]. 
.09306]10. 746}. 


-09335}10.712 
-09365]10. 678} . 
-09394/10.645) - 
-09423/10.612 
.09453}10. 579 


-09482)10.546 















SHNWHRE DINOS 





(264°) 84° 
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7°) (187°) 


(353°) 173° 


, 


OWONOA PWNS 





- 13600} .13728 


- 13629] . 13758 
. 13658). 13787 
-13687)|+13817 
- 13716). 13846 


Sin | Tan Cot Cos 
.12187] .12278/8. 
. 12216] .12308)8. 
. 12245] .12338]8. 
. 12274] .12367)|8. 
. 12302} .12397|8. 


-12331).12426)8. 
+ 12360} .12456|8. 
-12389).12485)8. 
-12418).12515)7. 
112447/.12544)7. 


~12476).12574/7. 
- 12504}. 126037. 
-12583).12633)7. 
.12562}.12662/7. 
.12591).12692)7. 


-12620}.12722)7. 
-12649).12751)7. 
~12678)..12781)7. 
- 12706} .12810)7. 
.12735}.12840)7 . 


- 12764} .12869)7. 
.12793).12899)7. 
»12822).12929)7. 
»12851).12958}7. 
- 12880} .12988)7 . 


- 12908} .13017)7. 
. 12937] .13047)7. 
. 12966) .13076)7. 
. 12995}, 13106}7. 
. 13024). 13136}7. 


- 13053}. 13165)7. 
- 13081} .13195)7. 
- 13110) .13224}7. 
- 13139). 13254}7. 
. 13168) .13284]7. 


- 13197} .13313]7. 
. 13226] .13343)7. 
. 13254) .13372)7. 
. 13283] .13402)7. 
- 13312] .13432/7. 


. 13341) .13461)7. 
. 13370) .13491)7, 
- 13399) .13521)7. 
. 13427}. 13550)7. 
. 138456]. 13580)7. 


. 13485). 13609 
. 13514] . 13639 


. 13543]. 13669 
-13572) .13698 





. 13744) .13876 


. 13773) .13906)7. 
- 13802), 13935)7. 
. 13831] .13965)7. 
. 13860} .13995)7. 
- 13889] .14024)7. 


-138917] .14054|7 


QAR AAA 


(352°) 172° 





Cos | Cot 
(277°) 


1443}. 








(262°) 82° 
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(351°) ivi 9° (189°) (350°) 170° 





142027. 
-14232/7. 
-14262]7. 
.14291)6. 
-14321)6. 


.14351]6. 
-14381]6. 
.14410/6.¢ 
.14440]/6. 
.14470)6. 


. 144996. 
- 14529)6. 
-14559)6. 
-14588/6. 
-14618)6. 


- 14648)/6. 
. 14678)6. 
. 147076. 
. 147376. 
. 14767|6. 


-14796]6. 
- 14826]6. 
- 14856}6. 
- 14886)6. 
-14915)/6. 


-14945)6. 


0 
1}. 
2 
3 
4 
5 
6}. 
7. 
8}. 
9}. 


-14975)6. 


Lee 
6. 
6. 
6. 
6.5 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 
6. 


. 15243 

. 15272 
5126]. 15302 
55). 15332 

- 15362 

- 15391 

. 15421 
-15451 

- 15481 

. 15511 


3] .15540 
- 15570 
- 15600 
2} .15630]6. ¢ ? 
-15660]6 . 3859]. 
- 15689]6 . 3737] .§ 
-15719/6.3617].¢ 
.15749/6 3496] .§ 
- 157796. 3376) .¢ 
-15809|6 .3257| .§ 


.15838]/6.3138} , 
Cot | Tan 


98° (278°) (261°) 81° 99° (a799) 
90 





RD O> 








10° (190°) 
‘) Sin 
0|.17365 
—1}.17393 
2|.17422 


8)217451 
4|/17479 


5.17508 
6}.17537 
-17565 
. 17594 
. 17623 


-17651 
. 17680 
- 17708 
-17737 
. 17766 


.17794 
- 17823 
. 17852 
- 17880 
. 17909 


- 17937 
- 17966 
- 17995 
. 18023 
- 18052 


18081 
:18109 
-18138 
|. 18166 
:18195 


+ 18224 
. 18252 
. 18281 
. 18309 
. 18338 


. 18367 
. 18395 
- 18424 
- 18452 
. 18481 


- 18509 
- 18538 
- 18567 
- 18595 
. 18624 


- 18652 
- 18681 
- 18710 
- 18738 
. 18767 


. 18795 
. 18824 
- 18852 
- 18881 
- 18910 
. 18938 
. 18967 
. 18995 
- 19024 
- 19052 


.19081 
‘1! Cos 





100°(280°) 
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-17633)5. 
-17663}5. 
- 176935. 
- 177235. 
-17753)5. 


-17783}5. 
-17813)5. 
-17843)5. 
.17873}5. 
.17903)5. 


-17933)5. 
-17963}5. 
.17993}5. 
-18023}5. 
- 18053]5. 


.18083}5. 
- 181135. 
|. 18143]5. 
.18173]5. 
. 18203)5. 


- 18233)5. 
- 18263)5. 
. 18293}5. 
.18323]5. 
-18353]5. 


- 18384]5. 
- 184145. 
.18444]5. 
.18474]5. 
. 18504)5. 


.18534|5. 
-18564}5. 
.18594)5. 
- 18624}5. 
.18654]5. 


- 18684)5. 
-18714)5. 
-18745]5. 
-18775)5. 
- 18805}5. 


.18835}5. 
.18865]5. 
718895)5. 
-18925)5. 
.18955]5. 


- 18986]5. 
-19016)5. 
.19046)5. 
- 190765. 
.19106]5. 


-19136)5. 
-19166)5. 
-19197)5. 
71922715. 
-19257|5. 
.19287]5. 
-19317}5. 
-19347]5. 
-19378}5. 

19408]5. 


.19438]5. 
Cot 





6713 
6617 
6521 
6425 
6329 


6234 
6140 
6045 
5951 
5857 
5764 
5671 
5578 
5485 
5393 
5301 
5209 
5118 
5026 
4936 


4845 
4755 
4665 
4575 
4486 


4397 
4308 
4219 
4131 
4043 


3955 
3868 
3781 
3694 
3607 


3521 
3435 
3349 
3263 
3178 


3093 
3008 
2924 
2839 
2755 
2672 
2588 
2505 
2422 
2339 


2257 
2174 
2092 
2011 
1929 
1848 
1767 
1686 
1606 
1526 
1446 





Tan 





(349°) 169° 


Tan | Cot | Cos | ’ 


-98481)/60 
- 98476} 59 
- 98471158 
- 98466) 57) 
- 98461156 


- 98455) 55 
- 98450} 54 
- 98445153 
- 98440152 
. 98435)51 


- 98430} 50 
- 98425)49 
- 98420}48 
- 98414] 47, 
- 98409] 46 


- 98404] 45 
- 98399] 44 
- 98394) 43 
- 98389} 42 
- 98383} 41 


- 98378} 40 
- 98373}39 
- 98368} 3: 

- 98362) 37) 
. 98357} 36) 


- 98352135 
- 98347) 34) 
- 98341/33 
. 98336] 3: 

-98331]31 


. 98325} 30 
- 98320} 29) 
. 98315} 28 
- 98310} 27 
- 98304] 26 


. 98299) 25) 
. 98294] 24 
- 98288} 23) 
- 98283} 22) 
-98277}21 


- 98272} 20 
. 98267] 19) 
- 98261118 
- 98256} 17) 
- 98250) 16 
-98245}15 
- 98240) 14 
-98234}13) 
. 98229} 12) 
-98223}11 


- 98218110 
. 98212) 
- 98207 
-98201 
. 98196 


. 98190 
- 98185 
. 98179) 
. 98174 
. 98168) 


. 98163) 


slo Hh OP OATH 


Sin 


(259°) 79° 


11° (191°) 
‘}) Sin 

. 19081 

. 19109 

.19138 


- 19167 
.19195 


- 19224 
. 19252 
. 19281 
- 19309 
- 19338 


- 19366 
. 19395 
- 19423 
. 19452 
- 19481 


. 19509 
- 19538 
- 19566 
- 19595 
. 19623 


. 19652 
- 19680 
- 19709 
. 19737 
. 19766 


. 19794 
- 19823 
.19851 
. 19880 
. 19908 


. 19937 
- 19965 
. 19994 
- 20022 
. 20051 


, 20079 
- 20108 
- 20136 
- 20165 
. 20193 


40}. 20222 
41].20250 
2|.20279 
43]. 20307 
44}. 20336 


45}. 20364 
46}. 20393 
7}.20421 
48}. 20450 
49].20478 


150]. 20507 
51]. 20535 
2}. 20563 
53}, 20592 
54}. 20620 


55}. 20649 
56}. 20677 
57 |. 20706 
58]. 20734 
59]. 20763 


60}. 20791 


CONOA PONE S 


elle oe od 
PWNS 


15 
16 
17 
18 
19 


20 
21 


23 
24 


bo 


On 


27 
28 
29 


30 
31 
32 
33 
34 


35 
36 
37 
38 
39 


(348°) 168° 


Tan | Cot 





-19438]5. 1446}. 
-19468]5. 
-19498}5. 
.19529]5. 
-19559/5.1128). 


.19589)5. 
-19619]5.0970). 
. 19649]5.0892). 
-19680}5. 0814], 
-19710]5 0736}. 


-19740]5 0658}. 
+19770}5 ,0581}. 
-19801]5.0504!. 
.19831]5.0427]. 
- 19861}5.0350}. 


-19891}5.0273}. 
,19921]5.0197}. 
.19952]5.0121). 
-19982)}5 0045}. 
.20012}4. 9969]. 


- 20042}4.9894). 
- 20073]4.9819}. 
-20103]4.9744). 
-20133}4. 9669]. 
-20164)4.9594). 


-20194)4. 9520}. 
-20224)4 9446). 
.20254]4, 9372). 
-20285]4 , 9298). 
. 2031549225). 


- 20345)4 9152). 
.20376}4 9078] . 
-20406]4 . 9006} . 
- 20436]4, 8933]. 
. 20466]4. 8860] . 


.20497|4 8788} . 
.20527|4. 8716). 
- 20557 |4 8644]. 
-20588]4 8573}. 
-20618}4. 8501). 


. 20648)4 8430}. 
+ 20679)4 . 8359). 
+20709/4 8288). 
-20739]4.8218}. 
- 20770)4. 8147]. 


. 20800}4 ..8077] . 
- 20830]4.8007]. 
-20861/4 7937]. 
-20891]4. 7867]. 
. 20921/4.7798}. 


.20952)4.7729] . 
-20982)/4.7659}. 
-21013}4.7591). 
.21043)/4.7522), 
-21073]4.7453}. 


-21104]4,7385}. 
-21134/4.7317). 
.21164/4.7249). 
.21195]4.7181).¢ 
.21225/4.7114|. 


.21256/4. 





1366]. 
1286]. 
1207]. 


1049}. 


7046). 


Cos 





OL 


’! Cos 


101°(281°) 
91 


Cot | Tan 





~ 


(258°) 78° 
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12° (192°) (347°) 167° 1° (193°) : (346°) pet) 
0 .21256/4.7046| .9 0}..22495| .23087|4.3315] .97437| 60 
1]. /.21286|4.6979]. 1].22523].23117|4.3257|. 97430] 59 
Qh. -21316|4. 6912]. 2). 22552 .23148]4. 3200|.97424158 
3}. -21347|4.6845] . 3].22580] .23179|4. 3143] .97417|57| 
4]. | 21377|4. 6779]. 4]. 22608]. 23209]4. 3086] .97411156 
5 /21408]4.6712]. 5]. 22637]. 23240/4. 3029] 97404] 55 
6 -21438]4.6646]. 6]. 22665}. 2327114. 29721 97398154 
7 -21469|4., 6580] . 71. 22693] .23301|4. 2916] .97391]53 
8}. (21499]4.6514]. 8}. 22722} .23332]4.2859| 9738415 
9}. 21047|.21529]4.6448]. 9}. 22750) .23363]4. 2803]. 97378] 51 
. 21076] . 21560|4. 6382). 1.0}. 22778] .23393|4. 2747] .97371150 
~ 21104] .21590|4.6317). 11]. 22807] . 234244. 2691|.97365]49 
521132] .21621/4, 6252]. 12}. 22835] . 2345514, 2635] .97358] 48 
21161] .21651|4, 6187]. 13}.22863].23485]4. 2580] .97351147 
. 21189}. 21682]4. 6122}. 14]. 22892]. 23516|4.2524|.97345]46 
.21218],21712]4.6057]. 45}. 22920| .23547]4, 2468] .97338]45 
,21246| .21743]4. 5993}. 16}. 22948] .23578|4. 2413] .97331)44 
- 21275} .21773)4. 5928). d 17].22977] .23608]4. 2358] .97325]43 
, 21303}. 21804|4. 5364]. 18]. 23005}. 23639]4.2303].97318}42 
, 21331}. 21834/4.5800}. 19]. 23033] .23670]4. 2248] ,.97311]41 
, 21360] .21864/4.5736]. 20}. 23062| .23700]4. 2193} .973041 40 
21388} ,21895]4.5673}. 21] 23090] .23731|4., 2139} 97298139 
2), 31417] .21925/4, 5609], 22|. 23118] .23762|4, 2084}. 97291138 
| 21445) .21956|4, 5546} .976" 3}..23146] .23793]4, 2030! 97284]3 
“21474| .21986|4. 5483], 24}. 23175] . 23823|4. 1976]. 97278] 36 
621502), 22017/4.5420). 25). 23203] .23854/4, 1922} 9727135 
/ 21530] . 2204714 5357]. 26] . 23231] .23885|4 .1868] 97264] 34 
(21559), 220784, 5294]. 71. 23260}. 23916]4. 1814} 97257133 
121587) .22108]4, 5232), > 28}, 23288} .23946]4. 1760]. 97251132 
21616] .22139]/4.5169]. 29]. 23316]. 23977]4. 1706] .97244}31 
, 21644]. 22169]4.5107). 0}. 23345} .24008]4. 1653] .97237130 
-21672| .22200|4.5045] 9762: 1}. 23373] .24039]4. 1600}. 97230}29 
“21701) , 22231|4, 4983} . ; 2}. 23401} 2406914, 1547] 97223] 28 
' 21729]. 22261]4,4929] . 33]. 23429] . 241004. 1493}. 9721727 
/ 21758), 22292|4. 4860) . : 341, 23458] 2413114. 1441] 97210} 26 
. 21786}. 22322|4,4799). 5}. 23486] .24162|4, 1388] .97203}25 
,21814| .22353)4.4737]. Dp 36], 23514]. 24193]4. 1535] .97196| 24 
. 21843} .22383/4.4676). 37 | 23542) .24223/4, 1282} .97189]2 
/21871},2241414.4615}. : 38], 23571).24254/4. 1230]. 97182]2 
, 21899] .22444|4 4555]. 9]. 23599]. 2428514. 1178] .97176} 21 
. 21928} .22475]4.4494], 40}. 23627). 243164. 1126].97169}20 
' 21956]. 22505/4. 44341, 41}. 23656] .24347|4, 1074]. 97162} 19 
/ 21985]. 22536/4. 4373]. 2.23684], 24377|4, 1022]. 97155}18 
/ 22013] .29567|4,4313| .¢ 431, 23712]. 24408]4. 0970].97148}17 
22041]. 22597|4. 4253}. 44). 23740] 24439140918] .97141]16 
. 22070} .22628]4.4194]. 45}. 23769]. 24470]4.0867].97134]15 
. 22098} .22658]4, 4134]. 6}. 23797]. 2450114. 0815] .97127] 141 
, 221.26} .22689]4.4075}. 47], 23825]. 24532]4, 0764|.97120}1 
-22155|.22719}4.4015}. 8]. 23853]. 24562]4.0713].97113}]12 
. 22183]. 22750]4.3956}. 97! 9}. 23882]. 2459314, 0662] .97106} 11 
- 22212}. 22781}4. 3897] .975 50}. 23910} .24624]4,.0611|. 97100} 10 
_ 22240]. 22811/4.3838] . ¢ 51}. 23938]. 24655|4,0560}.97093) 9 
, 22268] .22842]4 . 3779]. 3 52). 23966] .24686/4, 0509}, 97086} 8 
-22297| 2287214. 3721}. 53]. 23995| .24717|4, 0459] .9707 
/22325|.22903]4. 3662] .97- ; 541, 24023] , 24747|4.0408].97072| 6 
, 22353}. 22934/4, 3604]. ¢ 55}. 24051|.24778|4,0358}.97065) 5 
5}. 22382) 2296414, 3546] .97463 56]. 24079]. 24809|4.0308].97058| 4] 
/ 22410], 22995|4. 3488}. 974: 57 |. 24108}. 24840|/4,0257}.97051| 3 
8]. 22438] 230264, 3430] .974¢ 581, 24136] ,24871|4.0207| .970441 QI 
59}. 22467] .23056/4. 3372}. 59], 24164], 24902]4. 0158].97037] 1 
-22495} , 23087}4, 3315] .974: 60}. 24192], 24933]4.-0108].97030} 0 
Cos Cot | Tan i ‘1 Cos Cot. | Tan Sin |’ 
102° (282°) (PAYA DW fy (2 103° (233°) (256°). 76° 


92 
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14° (194°) 


(345°) 165° 


me "24290|.24964\4 .0058!. 


.24249} .24995/4.0009) . 


| 3},24277| .25026/3.9959) . 
a + 24305] .25056/3.9910) . 


S Scoste a 


: SHISHA BeRS 


)] 24333} .25087]3. 
- 24362] .25118)3. 
"24390 .25149]3. 
. 24418] .25180/3. 
- 24446) .25211/3. 


. 24474] .25242)3. 
. 24503} .25273)/3. 
. 24531) .25304)3. 
. 24559] .25335]3. 
. 24587] .25366)3. 


. 24615] 253973. 
. 24644) .25428)3. 
. 24672) .25459)3. 
. 24700) .25490)3. 
»24728) .25521/3. 


. 24756) .25552)3. 
. 24784 .25583)3. 
. 24813). 25614/3. 
- 24841). 25645)3. 
- 24869] .25676/3. 


. 24897) .25707)3. 
» 24925) .25738/3. 
- 24954) .25769)3. 
- 24982) .25800)3. 
.25010] .25831}3. 


. 25038] .25862)3. 
- 25066] . 25893)3. 
. 25094) . 25924)3. 
- 25122) .25955)3. 
-25151].25986)3. 


. 25179} .26017]3. 
- 25207] . 26048/3. 
!. 25235] .26079]3. 
- 25263). 26110]3. 
- 25291). 26141)3. 8: 


9861 
9812 


25320]: 26172]3. 
|. 25348] .26203|3. 


|. 25376] . 26235)3. 


| .25404).26266)3. 


- 25432). 26297/3. 
-25460] . 26328]3. 


] . 25488). 26359)3. 


Cos | Cot 


104° (284°) 


25516] . 263903. 
25545). 26421|3.. 
(25573 2645213. 


. 25601] . 26483)3. 
- 25629} .26515)3. 
52). 25657). 26546)3. 
|. 25685), 26577|3. 
1 25713}'.26608)3. 


)25741}. 26639)3. 
$25769}.26670|3. 
. 25798} .26701|3. 


25354} 26764\3. 
25882}. 26795|3. 


7321 


Tan 





9763). 
9714). 
9665). 


9617] . 
9568}. 
9520). 
9471). 
9423}. 


9375). 
9327) . 
9279]. 
9232). 
9184). 


9136). 
9089}. 
9042}. 
8995}. 
8947}. 


8900}. 


7364). 


- 96994 }55) 
. 96987 154 


.96593 
Sin 
(255°) 75° 


le 119.001 CLO ~100 


15° (195°) 


“| Sin 


-25910 
£25938 
. 25966 
- 25994 


- 26022 
- 26050 
. 26079 
- 26107 
- 26135 


- 26163 
.26191 
+26219 
- 26247 
- 26275 


. 26303 
.26331 
. 26359 
- 26387 
. 26415 


20). 26443 
1).26471 
2}. 26500 
- 26528 
- 26556 


5]. 26584 
- 26612 
- 26640 
-26668 
. 26696 


26724 
. 26752 
. 26780 
. 26808 
- 26836 


. 26864 
. 26892 
. 26920 
. 26948 
. 26976 


. 27004 
|. 27032], 
. 27060 
. 27088 
.27116 


. 27144 
27172 
:27200 
. 27228 
- 27256 


. 27284 
. 27312 
- 27340. 
. 27368 
. 27396 


. 27424 
06}. 27452 
. 27480 
. 27508 
- 27536 


.27564 
‘| Cos 
105° (285°) 


CONOA PWNES 


Tan 


. 25882) .26795}3. 
-26826]3. 
-26857)8. 
-26888)3 . 
- 26920]3. 


- 2695113. 
+ 26982)3. 
-27013)3. 
-27044|3. 
-27076|3. 


:27107)3. 
.27138)3. 
.27169)3. 
.27201)3. 
.27232)|3. 


+27263)3. 
-27294)3. 
:27326|3. 
» 273573. 
.27388)3. 


:27419)3. 
2274513. 
.27482)3. 
+27513)3. 
-27545)3. 


-27576]3. 
:27607)3. 
.27638)3. 
.27670}3. 
- 277013. 


. 277323. 
.27764)3.6 
.27795)3. 
. 278263. 
.27858)3. 


.27889]3. 
.27921/3, 
-27952)3. 
-27983/3, 
.28015]3. 


-28046)3. 


. 28109 
. 28140 
. 28172 


- 28203 
. 28234 
, 28266 
28297 
28329 


. 28360 
. 28391 
. 28423 
28454 
28486 
. 28517 
~ 28549 
- 28580 
. 28612 
. 28643 


- 28675 


(344°) 1642 


Cot 


7321 
7277 
7234 
7191 


28077|3. 


we PCOWww WHOwwm Wwwww www 
a 








Cot 


Cos L f 
/96593}60 
. 96585159 
- 96578 }58) 


-96570}57 
- 96562156) 


.96555|55 
96547 [54] 





(254°) 74° 
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16° (196°) (343°) 163° 179 (1979) | (342°) 162° 


Tan | Cot i 


.28675)3. 
. 28706)3. 
. 28738)]3. 
. 28769]3. 
. 28801/3. 


- 28832)3.. 

- 28864/3. 
.28895]3. 

. 289273. 

. 28958}3. 

. 289903. 
.29021)3. 
-29053)3. 
.29084|3.438 
-29116}3.4 


.29147)3. 
.29179)3. 
.29210]3. 
. 29242)3. 
.29274)3. 


.29305)3. 
.29337|3. 
.29368]3. 
.29400]3. 
. 29432]3. 36 


Sin | Tan | Cot 
. 29237] 30573|3 
29265]. 30605/3. 
29293} .30637|3. 
. 29321). 30669]3. 
- 29348] .30700]3. 


- 29376] . 3073213. 
- 29404 .30764)3. 
. 29432] .30796]3. 
. 29460] . 30828]3 . 
- 29487] .30860]8. 


. 29515). 30891)3. 
. 29543} .30923)3. 
.29571}.3095573. 

29599] . 3098713. 
. 29626} 31019)3. 


- 29654) .31051]3. 
. 29682). 31083)3 . 
.29710}.31115)3. 
. 29737] .3114713. 
. 29765] .31178)3. 


. 29793} .31210/3. 
. 29821] .31242)3. 
. 29849} .31274)3. 
. 29876] .31306]3. 
. 29904). 31338)3. 


OWDNOA fWNrS 
OCODNOa Rowe | 


- 29463]3. 
-29495)3. 
. 29526)3. 
- 29558)3. 
.29590)3. 


- 29932] .31370}3. 
. 29960} .31402/3. 

29987}. 31434]3. 
. 30015] .31466)3. 
. 30043]. 31498]3. 


. 296213. 
.29653)3. 
-29685)3. 
5|.29716]3. 
- 297483. 


.29780)3. 
.29811]3. 
-29843)3. 

; . 29875]3. 
- 28652]. 29906]3. 
. 28680} 29938)3. 
. 28708} . 29970)3. 
. 28736}. 30001)3 
3]. 28764]. 30033)3 
. 28792) .30065/3 
. 28820] .30097|3 
. 28847]. 30128]/3 
. 28875]. 30160}3 
. 28903} . 301923 
. 28931} . 3022413 
. 28959] .30255)3. 
. 28987] .30287)3. 
3 

3 

3 

3 

3 

3 

3 

3 

3 


. 30071] .31530}3. 
- 80098} .31562]3. 
2).30126].31594)3. 
. 380154] .31626)3. 
. 30182}. 31658)3. 


. 30209) .31690}3. 
. 30237] .31722)3. 
. 30265) .31754)3. 
- 30292] .31786]3. 
- 380320]. 31818}3. 


- 30348] .31850}3. 
. 30376]. 31882)3. 
. 30403]. 31914/3. 
. 30431]. 31946]3. 
. 30459} .31978)3. 


. 380486]. 32010)3. 
. 380514} .32042)3. 
. 30542] .32074]3. 
. 30570] .32106}3. 
. 30597] .32139]3. 


. 30625] .32171]3. 
. 30653] .32203)3. 
2}. 30680] .32235)3. 
. 30708} .32267/3. 
. 30736] .82299]3. 


. 30763] .32331]3. 
. 30791]. 32363]3. 
. 30819] .32396]3. 
. 30846]. 32428]3. 
. 30874) .32460/3. 


. 29015} .30319 
. 29042] .30351 
. 29070] . 30382 
. 29098] . 30414 
. 29126). 30446 
57]. 29154].30478 
3}. 29182). 30509 : 
. 29209]. 30541 . 95639 
. 29237). 30573 . 95630 . 80902}. 32492/3. 
Cot | Tan Sin Cos | Cot 


106° (286°) (253°) 73° 107° (287°) 
94 












Sin 


- 30902} . 
- 30929). 
- 30957]. 


. 80985} . 
-31012}. 


.31040}. 
- 31068}. 
.31095}. 
- 31123). 


-31151]. 


-31178}, 
- 31206}. 
- 31233}. 
-31261). 
- 31289}. 


-31316}. 





(341°) 161° 


(251°) 71° 


95 


19° (199°) 
‘! Sin 
0}.32557 
1].32584 

2|.32612 

3 


+32639 
4}.32667 


- 32694 
-382722 
-32749 
- 32777 
. 382804 


- 382832 
:32859 
- 32887 
-382914 
. 382942 


4 32969 


Tan 


-34433)2. 
-34465/2. 
-34498)2. 
- 3453012. 
-34563]2. 


-34596/2. 
-34628]2. 
-34661/2. 
-34693)2. 
- 34726]2. 


-34758]2. 
- 347912. 
-34824/2, 
.384856/2.8 
-34889/2. 


.34922/2. 
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(340°) 160° 


Cot 


9042). 
9015}. 
8987}. 
8960}. 


8933}. 
8905 3 


~34954/2. 
4). 34987/2. 
-35020)2. 
-35052/2. 


3} .35085/2. 
-33118|2. 
.35150]2. 
-3518312. 
.35216)2. 


.35248]2 
-35281!2 
.30314/2. 
.35346/2 . 82 
-35379]2. 


.35412/2. 
.35445]2. 
.35477|2. 
-35510]2. 
-35543]2. 


-35576}2. 
-35608)2.8 
.35641]2. 
-35674|2. 
- 357072. 


5} .35740]2. 
.85772|2. 
- 35805|/2 
- 35838]2 . 75 
- 358712. 


- 359042. 
- 359372. 


-35969]2 


a. 


-36002)2. 
-36035/2. 


. 36068) 2. 
-36101|2. 
361342. 
- 361672. 
. 361992. 


5}. 36232)2. 
- 36265/2.7£ 
-36298)2. 
-36331/2. 

5}. 36364|2. 


202) .36397|/2. 7475 





109° (289°) 


Cot 





Tan 


- 9436140 
- 94351139 
- 94342138 
- 943323 

. 9432236 


-94313 as 


"94029 
94019 


(250°) ‘70? 


26° (200°) 
‘| Sin 


- 34202 





OONOG” FWNES 


Pwo © 
w 
v 
wo 
to 
o 


75 
DPADH 
oo 
eT x C 
> 
ou 
(o>) 


= 
Oo 


110° (290°) 





“35088 13! 


50}. 35565). 
51}.35592). 
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(339°) 159° 





Tan 





Cot 


-36397/2. 
+ 34229). 
- 34257). 
. 34284). 
. 34311]. 


- 34339}. 
. 84366]. 
. 34393] . 
384421). 
. 34448}. 


10}. 34475}. 
11}. 34503}. 
12}. 34530]. 
13} .34557| - 
4}. 34584]. 


5}. 34612). 
16]. 34639]. 
17} (34666). 
18]. 34694]. 
19}.34721). 


T7475 


- 7450 
. 7425 
- 7400 
. 7376 


7351 
. 7326 
. 7302}. 
7277 
7253 


1228 
. 7204 
.7179 
.7155 
.7130 


-7106 


Cos |’ 
. 93969 }60} 
. 93959 }59 
. 9394958 
. 93939 [57 
93929 |56| 
.93919}55) 
. 93909 [54 


93899 ]53) 


. 93889 52) 
. 9387951 


. 9386950! 
. 93859149 
- 93849 }48) 
. 93839 }47 
. 93829 }46) 


. 93819 ]45 
. 93809 }44) 
. 93799 }43) 
. 93789 42) 
-93779}41 


. 9376940; 
. 93759 ]39 
.. 93748 ]38 
. 93738 }37 
.93728)36) 


,93718|35 
“93708134 
'93698]33 
"9368832 
(93677|31 
.93667|30 
(93657 [29 
"93647128 


75}..93637|27| 


. 93626 }26 
. 93616 ]25) 


5}. 93606 j24 


- 93596 |23 
. 93585122) 
.93575)21 


.93565]20) 
-93555}19 
.93544]18) 
.93534/17 
.93524]16) 


5) .93514115) 


-93503]14) 
.93493]13 


5]. 93483]12 
9|'93472]11 





.93462)10) 
6] 93452 
3].938441 

193431 
. 93420 


5). 93410 

, 93400 
. 93389 
. 93379 
. 93368 


. 93358, 


So HN wha DaAIwWo 





. 


Sin 


(249°) 969° 
96 


21° (201°) (338°) 158° 








~ 


Sin | Tan | Cot | Cos |’ 


. 85837] .38386]2.6051) . 93358} 60 
. 35864] .38420|2 6028] . 93348] 59 
. 35891] .38453}2. 6006} . 93337] 58 
.35918] 3848712. 5983} .93327]57| 
. 35945] .38520}2.,5961] .93316} 56 


. 35973]. 38553}2. 5938] .93306] 55) 
36000}. 38587|2. 5916] 93295] 54! 
. 36027]. 38620|2. 5893] .93285153 
. 36054]. 38654)2 . 5871} .95274)52 
. 86081] .38687|2. 5848) .93264}51 


. 36108] .38721]2. 5826]. 93253) 50) 
.86135|.38754|2. 5804] .93243]49 
36162] .3S787|2. 5782). 93232]48) 
36190} .38821}2. 5759}. 93222)47 
36217} .38854]2. 5737) .93211)46 


36244] .38888]2 .5715|.93201145 
. 36271] .38921}2. 5693] .93190)44 
36298] .38955|2. 5671] .93180)43 
. 36325] .38988]2 5649] 93169} 42) 
. 86352}. 39022]2.5627|.93159)41 


, 36379] .39055|2. 5605] . 93148} 40 
.36406] 39089]2.5583] .93137)39 
86434] .39122]2.5561).93127/38 
36461) .39156]2. 5539] .93116)37 
. 36488] .39190]2, 5517). 93106)36 


36515] .39223]2..5495}. 93095] 85 
.36542| .89257|2. 5473) .93084]34 
36569] .39290]2 . 5452). 93074) 33) 
36596] .39324]2. 5430}. 93063} 32 
. 36623] .39357|2.5408].93052)3 


. 36650] .89391|2..5386].93042)30 

.86677| .39425]2. 5365] .93031) 29 
, 36704) .39458]2. 6343) .93020|28 
. 36731] .39492|2. 5322|.93010} 27 
. 36758] .39526]2. 5300] . 92999) 26 


86785] .39559)2: 5279) .92988) 26 
.36812| : 39593|2. 5257). 92978) 24 
86839] .39626]2. 5236) .92967| 23 
. 86867] .389660]2 . 5214] 92956} 2: 

.36894| .39694|2. 5193) .92945} 21 


. 86921] .39727|2. 5172] .92935}20 
86948] .39761]2. 5150). 92924]19 
86975]. 39795]2. 5129] .92913) 18} 
. 37002] .39829]2.5108) .92902}1 

37029] 3986212, 5086} .92892) 16 


. 37056] .39896|2. 5065]. 92881) 15) 
. 87083] .39930|2. 5044], 92870}14 
' 37110] .39963]2. 5023).92859] 13 
87137] .39997]2. 5002), 92849] 12) 
.37164| ,40031]2,4981}.92833)11 


87191] .40065]2. 4960}. 92827} 10 
. 87218] .40098]2.. 4939 '92816| 9} 
52). 37245] .40132/2,4918),.92805] & 
3}, 37272] .40166|2.4897).92794 
37299] .40200|2.4876].92784] 6 


. 37326] .40234|2.4855) 92773} 
. 37853] , 40267 |2.4834), 92762 
. 37880] .40301|2.4813).. 9275 

58]. 37407], 40335|2.4792).92740 
, 87434] .40369|2.4772) .92729), 
37461]. 40408|2.4751|.92718}) 0 


os 


Cos | Cot | Tan Sin |’ 



































OONAA SWNHHOS 
















































111° (291°) (248°) 68° 


22° (202°) 


-37461}. 


0 
-| 1].37488]. 
| 2].37515}. 
3].37542). 
| 4}.37569), 


| 5}.37595). 


05035 63 


EEE Ss a 


59].39046]. 
.39073]}. 





(337°) 157° 


-92620}51 
. 92609150 


- 9227620 
- 92265} 19) 
.92254/18 


-92175)11 
. 92164110 
.92152) 9 
.92141 


3}.92130 
3).92119 


- 92107, 
- 92096) 
- 92085 
-92073 
- 92062 


- 92050) 
Sin 





o r) 
(247°) 67 A 



















Cot 
113° (293°) 


Tan | Cot 


-42447/2. 
- 42482)2. 
-42516/2. 
-42551/2. 
-42585]2. 


-42619/2. 
-42654/2. 
-42688/2. 
.42722)2. 
-42757]2. 
:42791/2. 
-42826}2, 
-42860}2.é 
-42894/2. 
-42929/21 


-42963}2. 
-42998)2. 
-43032]2. 
-43067]2. 
-43101)2. 


-43136]2. 
.43170)2. 
-43205]2. 
-43239]2. 
-43274)2. 


-43308]2. 
-43343]2.< 
-43373)2. 
2) .43412/2.¢ 
.43447|2. 


-43481)2.. 
2).43516)/2. 
:43550)2. 
-43585)2. 
-43620)2. 


-43654)2. 
-43689]2. 
-43724]2. 
-43758]}2. 
.43793)2. 


-43828)2. 
-43862]2. 
-43897|2. 
-43932]2. 
- 439662. 
-44001)2. 
-44086)2. 
-44071)2. 
-44105]2, 
-44140/2. 
-44175/2, 
-44210}2. 
4424412, 
:44279)2. 
.44314)2, 
-44349/2, 
-44384/2., 
-44418/2. 
-44453)2. 
-44488)2. 


-44523/2, 
Tan 
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23° (203°) 


(336°) 156° 
Cos |’ 


-92050|60 
- 92039 }59 
- 92028}58 
- 92016 ]57 
+ 92005 }56 


. 91994 |55) 
-91982]54 
. 9197153) 
+ 91959 ]52 
-91948]51 


-91936]50 
.91925}49 
-91914]48 
- 91902147 
- 91891146 


-91879}45) 
-91868}44 
-91856}43) 
- 91845142 
-91833}41 


-91822)40 
-91310)39 
.91799}38 
. 91787 |37, 
-91775}36 


- 91764135 
-91752}34 
-91741)3 

5] .91729 132) 
3017}.91718}31 


2998} .91706/30 
2980} .91694 29 
2962] .91683}28 
2944] . 91671 

2925] .91660126) 


2907) .91648]25 
2889} .91636|24 
2871).91625 
2853] .91613]2 
2835] .91601/21 


2817] .91590/20 
2799]. 91578119) 
2781],91566]18 
2763] ,91555]17 
2745). 91543116) 


2727),91531]15 
2709) .91519}14' 
2691) .91508}13) 
2673] .91496/12) 
2655} .91484]11 
2637],91472]10 
2620] ,91461 
2602].91449 
2584] 91437 
2566] .91425 
2549] .91414 


2531] .91402] 4 
2513] .91390] 3 
2 
1 





















3559 
3539 
3520 
3501 
3483 


3464 
3445 


lorie fe 2=) 


2496} .91378 
2478] .91366 


2460] .91355 
Sin 


(246°) 66° 


HANDBOOK OF CHEMISTRY AND PHYSICS 
24° (204°) (335°) 155° 25° (205°) (334°) 154° 


0}. 
1}. 
2}. 
3}. 
4}. 
5}. 
6}. 
7}. 
8}. 
9}. 
0 


0}. 
1}. 
2). 
3}. 
Al. 
5}. 
6}. 
7}. 
8}. 
9}. 
10]. 
11}. 
12 
13 
14 
15 
16 
17 
18 
19 
20 


IF) 


RONHO CBNSH RONG OS CONS Mott 


-41840]. 


45).41866]. 
5}.41892). 


'43811], 
.43837]. 


Cos 
114° (294°) (245°) 65° : 115° (295°) (244°) 64° © 
9 





(333°) 153° 27° (207°) (332°) 152° 
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- 45399]. 
-45425) 
-45451]. 
- 45477}. 
- 45503}. 


OONRWA PwWNWro 


'46020]. 


-46046] . 
. 46072] . 
. 46097]. 
.46123}. 
-46149]. 


.46175). 


-46201]. 
-46226). 
- 46252]. 
- 46278] . 


- 46304] . 





117° (297°) (242°) 62° 





116° (296°) 


HANDBOOK OF CHEMISTRY AND PHYSICS 
28° (208°) (331°) 151° 29° (209°) (330°). 150° 
Sin 
.48481). 
-48506]. 
48532). 


-48557). 
- 48583]. 


48608 "55621 1.7979]. 3 
. 48634]. 55659}1. 7966). 
- 48659} . 

- 48684] . b 
| 48710|.55774|1. 7930]. 


-48735] .55812]1.7917 

.48761}.55850]1.7905) . 
. 48786} . 55888]1. 7893}. 
. 48811]. 55926]1.7881] . 
. 48837]. 55964/1.7868) . 


. 48862) .56003]1.7856}. 
48888} .56041)1.7844). 
.48913]. 56079]1.7832). 
. 48938] .56117]1.7820]. 
.48964] 56156} 1.7308} . 


-48989] .56194/1.7796} .. 
.49014] .56232]1.7783). 
. 49040} .56270]1.7771). 
.49065] .56309]1.7759). 
49090} .56347]/1.7747]. 


Sin 
.46947}|. 
. 46973). 
. 46999] . 
.47024| . 
. 47050}. 


- 47076}. 
.47101]. 

- 47127}. 

- 47153}. 5¢ 

- 47178}. 535 


.47204]. 
-47229). 
47255). 
-47281).£ 
.47306}. 


. 47332). 

. 47358}. 

-47383).! 

.47409}. : 5 
-47434). - 8559]. 
- 47460). - 8546]. 
.47486}. 5 

-47511). 

.47537). 

.47562). 


= 
SoS CONOT FWNHS 


.49116}, 56385]1.7735). 
.49141].56424]1.7723) 
.49166].54462]1.7711). 
.49192} .56501)1..7699) 

.49217] .56539]1. 7687]. 


49242). 56577|1.7675]. 


-47588} . 

.47614].5 

.47639).5 

.47665). : f 
. 47690) . 542! . 8430]. 


-47716) . 54% .8418}. 
ATTAL). - 8405]. 
ATT67). - 8392). 
-47793}. . 8379). 
47818}. . 8367). 


-47844). .8354}. 
. 47869], 54é . 83411, 
- 47895). - 8329]. 
. 47920}. . 8316}. 
.47946}). 5}1.8303}. 


-A7971). . 8291}. 
-47997). .8278]. 
2.48022). . 8265}. 
. 48048}, . 8253). 
.48073}. 4}1.3240). 


.48099} .f - 8228). 

.48124).5 . 8215). 

. 48150], 546 - 8202). 

.48175].54975]1.8190]. 

. 48201]. 55013}1.8177]. 

.48226). 5505 . 8165}. 

.48252] 55 8152). 
2).48277).5512 , 8140]. 

.48303}.5516 .8127]. 

. 48328} .55203]1.8115).87546 

-48354] . 55: . 8103]. 875382 

.48379} .55279]1.8090].87518 

-48405) . 55¢ 8078} . 

. 484380) .55355}1.8065). 

.48456].5539311. 8053]. 

48481]. 5546 .8040}.8 . 50000} . 


Cos x Tan Cos 


118° (298°) ( 241°) 64° 419° (299°) 
100 


. 49268] .56616]1. 7663). 
.49293] .56654]1.7651]. 
3} .49318] .56693}1. 7639). 
.49344] ,56731]1,7627). 


.49369] .56769}1.7615}. 
-49394]. 
.49419], 
.49445}] . F . 
. 49470] .56923}1.7567). 


.49495} . 56962]1.7556}. 
-49521).5 
} 49546}, 

3].49571].5 . 3 
.49596].57116}1.7508} 


.49622].57155|1.7496}. 
.49647}]. Side 
.49672]. 

-49697}. 

49723] .57309|1.7449 


.49748] .57348]1.7437). 
.49773].57386]1.7426). 
-49798] .57425)1. 

3] .49824).57464)1. 

4] 49849], 57503}/1. 


.49874).57541)1. 
.49899].57580)1. 
.49924] .57619}1. 
8}.49950}. 5765711. 75 
.49975). 1.7 
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30° (210°) — (329°) 149° 31° (211°) (328°) 148° 
Cot | Cos |’ 


-60086]1 . 6643). 85717 60 
-60126]1 . 6632] .85702|59 
-60165]1 . 6621) .85687 158 
-60205}1 . 6610) .85672}57 
.60245]1 6599) 85657 [56 


. - 6588] .85642|55 
-60324]1 .6577)| . 85627 }54 
-60364]1 . 6566) .85612)53 
.60403]1 6555) . 85597 }52 
.60443)1 6545) .85582)51 


. 60483) 1. 6534) .85567 [50 
:60522}1.6523) 85551149 
.60562]1.6512).85536}48 
.60602]1.6501). 85521 }47 
.60642]1.6490] .85506 }46 


.60681]1. 6479). 85491 }46 
-60721]1.6469] . 85476 }44 
.60761)1 6458) .85461}48 
. 60801] 1.6447) 85446 }42 
.60841}1.6436]. 85431 41 


.60881}1 .6426] 85416 }40 
-60921}1.6415}.85401 39 
-60960]1. 6404] .85385 88 
.61000}1 . 6393] .85370)37 
-61040}1 .6383] . 85355136 


.61080}1 6372). 85340135 
-61120]1.6361) . 85825 )34 
.61160]1 6351] .85310)383 
-61200}1. 6340) .85294 32 
-61240}1. 6329) .85279)31 


.61280}1.6319} .85264/80 
.61320]1. 6308] . 8524929 
.61360}1. 6297). 85234128 
.61400]1, 6287) .85218}27 
-61440}1 . 6276} . 85203 26 


. 614801 . 6265) .851838)25 
.61520)1,6255).85173)24 
-61561)1.6244). 85157 |23 
.61601]1.6234].85142)22 
.61641]1.6223].85127 21 


-61681]1.. 6212) .85112/20 
-61721|1.6202) . 85096 }19 
.61761}1.6191).85031]18 
.61801]1. 6181}. 85066117 
.61842}1 6170] .85051 16 


. 61882}1 . 6160) . 85035 15 
.61922)1.6149) .85020}14 
.61962|1. 6139) .85005]13 
5) .62003]1.6128).84989}12 
-62043]1.6118).84974]11 


-62083}1.6107] . 84959|10 
.62124]1.6097). 84943 
.62164)]1.6087}. 84928) 
.62204)1.6076]. 84913) 
.62245]1 . 6066). 84897 


-62285]1.6055) . 84882 
-62325]1 . 6045) .84866 
3} .62366]) .6034).84851 
.62406] 1.6024) .84836 
7|.62446]1.6014) .84820 


.62487]1.6003].84805 
Tan Sin 


120° (300°) (239°) 59° Aya 121° (301°) (238°) 58° 





CONOR WNHRS 
D> 
oO 
wn 
ie 3) 
RSS 
i 





So HEHNwWREH ADAMO 








’ 


32° (212°) 
‘| Sin 

. 52992 

.53017 

. 53041 


. 53066 
- 53091 


.038115 
.53140 
.53164 
- 53189 
. 53214 


. 53238 
- 53263 
- 53288 
. 53312 
. 63337 


. 53361 
. 53386 
. 53411 
58435 
- 53460 


53484 
. 53509 
- 53534 
. 53558 
- 53583 


25]. 53607 
- 53632 
- 53656 
. 53681 
9}. 53705 


. 53730 
. 53754 
. 53779 
31. 53804 
. 53828 


- 53853 
. 53877 
. 53902 
- 53926 
- 53951 


. 53975 
- 54000, 
. 54024 
. 54049 
. 54073 


. 54097 
. 54122 
- 54146 
- 54171 
. 64195 


- 54220 
. 54244 
. 54269 
. 54293 
. 54317 


. 54342 
- 54366 
57 |. 54391 
54415 
- 54440 


. 54464 
‘| Cos 


122° (302°) 


SOWDNOA RWNHHOS 





Tan 


-62487|1. 
-62527/1 5993]. 
-62568]1 . 5983). 
-62608]1.5972). 
-62649]1. 


.62689]1 5952). 
.62730]1.5941]. 
.62770]1 .5931]. 
-62811/1. 
.62852]1.5911]. 


.62892]1. 5900]. 
-62933]1.5890). 
-62973/1. 
-63014]1. 
.63055]1. 5859]. 


-63095]1. 
-63136}1. 
.63177/1. 5829). 
-63217}1. 
- 63258]1. 5808}. 


-63299]1.5798].8 
- 63340}1.5788}. 
- 63380}1 . 5778}. 
-63421]1. 5768). 
-63462]1. 5757). 


.63503}1. 
-63544/1. 5737). 
-63584]1. 
.63625)1.5717}]. 
- 636661. 


-63707)1. 
-63748}1. 
-63789}1. 
-63830}1. 
-63871}1. 


-63912]1. 5647]. 
-63953]1. 
-63994]1 5627] .8 
- 64035]1. 
.64076]1. 5607]. 


-64117]1. 
-64158)1. 
-64199)1. 
-64240}1 . 5567]. 
-64281]1. 


-64322]1.5547]. 
-64363]1. 5537]. 
.64404]1. 5527]. 
-64446/1.5517]. 
.64487/1. 5507]. 
.64528]1 
.64569]1. 
-64610}1. 
-64652)1. 
-64693)1.5458}. 
.6473411. 
647751. 
6481711. 
-64858}1. 
.64899)1, 
.64941|1 5399 
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(327°) 147° 
Cos |’ 
6003].8 


Cot 


5408 





Cot | Tan 


5962]. 


5921]. 


5880}. 
5869]. 


5849]. 
5839]. 


5818]. 


5747]. 
5727]. 


5707]. 


5697]. 
5687]. 
5677]. 
5667]. 
5657]. 


5637]. 
5617]. 


5597]. 
5587]. 
5577]. 


5557]. 


5497}, 
5487]. 
5477]. 
5468}. 8: 


5448] . 8! 
5438]. 
5428]. 8: 
5418] . 88 

. 83883 


- 83867 





(237°) 57° 


23° (213°) (326°) 146° 





Sin | 





123° (303°) (236°) 56° 


102 


ee RR I EOS SAA ES EEE ZS IIR 
84° (214°) ; (325°) 145° 35° (215°) (324°) 144° 

Tan | Cot 
0].55919] .67451|1. 4826. 


2} 55968] .67536|1. 4807]. 
3].55992|.67578|1.4798I. 
4]. 56016|.67620|1. 4788). 


6}.56040).67663]1.4779). 
6}. 56064) .67705}1.4770]. 
7|. 56088] .67748]1.4761]. 
| 8}.56112).67790]1.4751). 
9}.56136] .67832]1.4742). 


{10}. 56160} .67875}1 .4733). 8: 
i .67917]1.4724}. 
.67960}1.4715). 
-68002] 1.4705}. 
. 68045]1. 4696). 


- 68088}1 . 4687). 
5|.68130/1.4678} . 
-68173}1. 4669}. 
-§8215]1.4659}. 
-68258}1.4650]. 


.68301}1. 4641). 
.68343}1. 4632). 
. 68386}1.4623}. 
'. 68429]1 4614). 
.68471]1. 4605). 


-§8514)1 . 4596). 
',68557]1.4586). 
. 686001 4577). 
-68642}1 4568}. 
.68685}1.4559}. 


- 68728}1 4550}; 


0 

1}. 
2]. 
3]. 
4}. 
5]. 
6}. 
7 

8}. 
9]. 


| .68771)1.4541). 
-68814)1.4532). 
.68857]1.4523}. 
- 68900/1.4514]. 


-68942)1 .4505). 
-68985}1 4496) . 
.69028]1.4487). 
-69071]1.4478). 
/69114/1.4469]. 


.69157}1.4460]. 
-69200}1.4451). 
-69243]1. 4442), 
:69286}1. 4433). 
-69329}1.4424]. 


-69372}1.4415). 
-69416]1.4406]. 
.69459}1 .4397] . 82 
-69502}1.4388}. 
49). -57095| .69545]1 .4379). 


0}. 57119}. 69588)1.4370}. 
51).571431.69631]1.4361). 
52|.57167|.69675]1.4352]. 
53].57191).69718]1.4344]. 
54).57215].69761]1.4335}. 


55 ).57238) .69804|1.4326]. 
56].57262).69847|1.4317]. 
57 |.57286|.69891]1.4308} . 
58}. 57310) .69934|1.4299]. 
59).57334).69977]1. 4290}. 


0}.57358] .70021|1.4281]. . 58779]. 
’ | Cos | Cot | Tan Cos 


124° (304°) (235°) ager 125° (305°) (234° R4° 


A~IMO 


. 58755). 


SoS Hhwran 





36° (216°) (323°) 143° 37° (217°) (322°) 142° 
Tan | Cot 


. 60182] .75355|1: 3270}. 

60205} . 

60228}. i 58] 
60251]. 
.60274] 7553811. 3238}. 4 
.60298] .75584]1: 3230]. 5} 
60321] .75629]1.3222} . 
60344] ,.75675]1 3214}. . 
.60367|.75721]1.3206} . 
60390] .75767]1.3198} . 


-60414].75812}1.3190). 
- 60437]. 
. 60460]. 
. 60483}. : 
-60506].75996|1.3159) . 


-60529}.76042}1.3151). 
- 60553}. 76088]1.3143]. 
.60576] .76134/1.3135}. 
. 60599] .76180}1. 3127). 
- 60622) .76226}1.3119 


. 60645). 76272)1.3111). 

- 60663}. 

60691). 

.60714}. : 
4|.60738).76456}1. 3079}. 


.60761].76502}1 . 3072 
. 60784. 
- 60807}. 
. 60830} . 
- 60853}. 


. 60876} .76733}1 . 3032) . 


~ 


Tan | Cot 


-72654/1. 3764). 
-72699]1,3755). 
.72743}1 3747]. 
. 72788}1. 3739]. 
.72832|1.3730}. 


-72877|1.3722). 
»72921}1.3713}, 
+72966}1.3705). 
.73010}1.3697]. 
. 73055] 1.3688). 


.73100}]1. 3680). 
.73144]1 3672). 
-73189}1.3663}. 
-73234/1 3655}. 
. 73278}1 .3647}. 


-73323]1.. 3638}. 
-73368}1 . 3630). 
-73413}1.3622}, 
- 7345711, 3613). 
.738502}1. 3605). 


. 7354711, 3597}. 
- 73592}1 . 3588}. 
.73637}1, 3580]. 
-73681}1.3572}. 
. 73726}1. 3564}. 
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OONOA PWHHS 


.73771)1, 3555). 
.73816}1.3547). 
-73861}1.3539}. 
.73906}1.3531). 
-73951]1,3522], 


-73996}1, 3514). 
-74041}1, 3506]. 
.74086}1, 3498] . 
-74131]1.3490). 
-74176]1.3481). 


-74221}1 , 3473). 
-74267}1.3465). 
-74312]1 . 3457). 
.74357]1 . 3449]. 
.74402)1, 3440}. 


- 7444711 . 3432), 
.74492)1 | 3424]. 
- 74538]1.3416]. 
- 74583]1. 3408). 
.74628/1.3400]. 


.74674]1 3392}. 
.74719}1. 3384]. 
.74764]1 3375). 
.74810]1, 3367]. 
-74855]1. 3359). 


-74900}1 3351] .8 
2|.74946]1. 3343). 

-74991]1.3335]. 

. 75037}1 . 3327] . 79 

- 75082}1.3319). 


; 5}.75128}1, 3311 d 
-60089}.75173}1. 
.60112).75219)1, 
8].60135| .75264}1 , 3287] . 75 
. 60158] .75310)1.3278].79881 
. 60182] .75355]1. 3270} .79864 .61566} .78129}/1. 2799}. 


Cos Cot | Tan Sin Cos Cot |} Tan 


126° (306°) (233°) 53° 104 (307°) (232°) 52° 


:60899] .76779}1. 3024). 
- 60922) .76825}1.3017]. 
- 60945} . 768711. 3009} . 
. 60968} .76918]1.3001). 


-60991] .76964}1. 2993}. 
- 61015} .77010}1. 2985). 
.61038} .77057|1.2977). 
.61061].77103}1.2970). 
- 61084] .77149}1. 2962). 


.61107}.77196}1. 2954, . 
1}.61130].77242)}1. 2946}. 
. 61153} .77289}1. 2938}. 
.61176].77335}1. 2931]. 
. 61199] . 773821. 2923). 


.61222|.77428}1. 2915). 
- 61245} .77475]1 . 2907}. 
- 61268] .77521}1. 2900}. 
.61291].77568}1. 2892). 
.61314].77615]1 2884}, 


-61337].77661)1 . 2876}. 
.61°40}. 
- 61383}. 
-61406}. 
.61429].77848}1 . 2846}. 


.61451]. 77895} 1 . 2838). 
5|.61474] .77941/1 . 2830). 
.61497] .77988}1 . 2822 
.61520] .78035)1, 2815}. 

61543} .78082]1.2807} . 
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~— 88° (218°) (321°) 141° 39° (219°) (320°) 140° 


Tan | Cot 


-80978}1, 2349}. 
.81027]1 . 2342), 
.81075}1. 2334]. 
-81123}1. 2327). 
-81171}1.2320}. 


-81220}1. 2312). 
-81268]1.23805). 
.81316}1. 2298). 
.81364]1. 2290). 
.81413]1. 2283). 


.81461|1.2276], 
'81510|1. 2268], 
"81558]1.2261]. 
"81606]1 . 2254]: 
"81655]1.2247]. 


.81703}1. 2239). 
.81752)1. 2232), 
-81800]1. 2225), 
.81849}1. 2218). 
.81898}1. 2210}. 


.81946]1.2203). 
.81995}1. 2196). 
.82044}1.2189). 
,82092}1.2181). 
-82141]1.2174). 
.82190}1, 2167]. 
-82238]1.2160)}. 
.82287}1. 

.82336}1. 

.82385}1. 


.82434}1. 





CONOa PWNHOS 


_ 


nT ROW HS OHNIRS 


16}. 

7]. 
18}. ; 
119].62001). 
D}.62024) . 


. 78261}80 


.82483}1. 
.82531]1. 
.82580}1. 
.82629}1. 


. 78243 |29 
.78225}28 
. 78206 

. 7818826 


.82678}1. 
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$}9.9991|8.8107)1.1893 
3/9.9990/8.8223/1.1777 
6/9.9990|8.8336)1.1664 
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6/9.9989) 8.8446/1.1554/86.0 
3}9.9989/8.8554/1.1446) .9 
7\9.9988|8.8659}1.1341; .8 
9.9988}8.8762/1.1238| .7 
9.9987|8.8862|1.1138) .6 
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946|9.9987|8.8960) 1.1040 
9.9986|8.9056| 1.0944 
9.9985/8.9150/1,0850 
9.9985/8.9241|1.0759 
9.9984|8.9331|1.0669 


9.9983}8.9420]1.0580/85. 
9.9983 8. 9506)1.0494)  - 
9.9982|8.9591)1.0409 
9°9981|8.9674)1.0326 
9.9981/8.9756) 1.0244 


9.9980/8.9836) 1.0164 
9.9979 /8.9915/1.0085 
9.9978}8.9992) 1.0008 
9.9978|9.0068}0.9932 
ux 9977) 9.0143|0.9857 


2|9.9976.9.0216|0.9784/84. 
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L. Sin |L. Goi. Tan|Des. . |L. Cos|L. Sin |L. Cot|/L.Tan 








. |L. Sin |L. Cos|L.TanjL. Cot| Deg. 
9.4900)9. 9782|9.5118|0.4882|72. 0 
9.4923 9.9780)9.5143/0.4857 
9.4946|9.9777|9. 5169)/0.4831 
9.4969/9.9775|9.5195/0.4805 
9.4992|9.9772|9.5220|0.4780 


9.5015|9.9770|9.5245|0.4755 
9.5037|9.9767|9.5270|0.4730 
9.5060)9.9764|9.5295)0.4705 
9.5082/9.9762/9.5320)0.4680 
9.5104/9.9759)9.5345/0.4655 


9.5126/9.9757|9.5370|0.4630 1. 
9.5148/9.9754/9.5394|0.4606 
9.5170|9.9751/9.5419|0.4581 
9.5192 9.9749)9.5443/0.4557 
9.5213 )9.9746/9.5467/0.4533 


9.5235/9.9743/9.5491]0.4509 
9.5256/9.9741/9.5516)0.4484 
9.5278/9.9738|9.5539) 0.4461! 
9.5299/9.9735/9.5563 0.4437 
9.5320/9°9733|9.5587|0.4413 


9.5341/9.9730|/9.5611)0.4389 re. 
9.5361|9.9727|9.5634|0.4366 
9.5382|9.9724/9.5658|0,4342 
9.5402|9.9722/9.5681/0.4319 
9.5423/9.9719|9.5704/0.4296 


9.5443/9.9716|9.5727|0.4273 
9.5463)/9.9713/9.5750/0.4250 
9.5484/9.9710|9.5773|0.4227 
9.5504/9.9707/9.5796/0.4204 
9.5523)/9.9704/9.5819]0.4181 


9.5543 )/9.9702/9.5842)0.4158 69.0 
9.5563|9.9699/9.5864/0,4136] 9 
9.5583/9.9696/9.5887|0.4113 
9.5602/9,9693/9.5909|0.4091 
9.5621/9.9690/9.5932|0.4068 


9.5641)9.9687|9.5954/0.4046 
9.5660)9.9684/9.5976/0.4024 
9.5679) 9.9681) 9.5998/0.4002 
9.5698/9.9678/9.6020/0.3980 
9.5717/9.9675/9.6042/0,3958 


9.5736/9.9672|9.6064|0.3936 6s. 
9.5754/9.9669/9.6086/0.3914 
9.5773/9.9666/9.6108/0.3892 
9.5792/9.9662/9.6129/0.3871 
9.5810/9.9659/9.6151/0,.3849 


9.5828/9.9656|9.6172/0.3828 
9.5847/9.9653/9.6194/0.3806 


L. Sin |L. Cos|L.Tan|L. Cot] Deg. 


9.3179'9.9904|9.3275|0.6725 Le 0 
9.3214/9.9902/9.3312/0.6688 
9.3250/9.9901/9.3349)]0.6651 
9.3284/9.9899/9.3385)0.6615 
9.3319)9.9897|9.3422/0.6578 


9.3353/9.9896'9.3458/0.6542 
9.3387/9.9894!9.3493/0.6507 
9.3421)/9.9892,9.3529/0.6471 
9.3455|9.9891/9.3564|0.6436 
9.3488/9.9889)9.3599)}0.6401 


9.3521/9.9887)/9.3634|0.6366 oe 
9.3554/9.9885|9.3668)0.6332 
9.3586)9.9884|9.3702|/0.6298 
9.3618/9.9882 9.3736|0.6264 
9.3650)/9.9880)9.3770|0.6230 


9.3682|9.9878)9.3804/0.6196 
9.3713)9.9876)|9.3837|0.6163 
9.3745) 9.9875|9.3870|0.6130 
9.3775) 9.9873 9.3903|0.6097 
9.3806)/9.9871)|9.3935|0.6065 


9.3837/9.9869) 9.3968|0.6032 aS 
9.3867|9.9867/9.4000|0.6000 
9.3897/9:9865/9.4032|0.5968 
9.3927)/9.9863)9.4064|0.5936 
9.3957/9.9861/9.4095|0.5905 


9.3986/9,9859/9.4127/0.5873 
9.4015|9,9857|9,.4158)0.5842 
9.4044/9.9855)9.4189]0.5811 
9.4073/9.9853)9.4220/0.5780 
9.4102)9.9851)9.4250/0.5750 


9.4130/9.9849/9.4281|0.5719 15. 
9.4158) 9.9847/9.4311]/0.5689 
9.4186)/9.9845)9.4341)0.5659 
9.4214/9.9843/9.4371/0,.5629 
9,.4242/9.9841|9.4400|0.5600 


9.4269)9.9839'9.4430|0,5570 
9.4296|9.9837|9.4459|0.5541 
9.4323/9.9835|9.4488/0.5512 
9.4350) 9.9833|9.4517|0.5483 
9.4377/9.9831|9.4546/0.5454 


9,.4403/9.9828/9.4575/0,.5425/74 
9.4430)/9.9826)9.4603|0.5397 
9.4456) 9.9824|9.4632/0.5368 
9.4482/9.9822/9.4660|0.5340 
9.4508) 9.9820/9.4688/0.5312 


9.4533|9.9817/9.4716/0.5284 
9.4559/9.9815|9.4744|0.5256 
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9.4584/9.9813/9.4771/0.5229 -7 |9.5865/9.9650/9.6215|0.3785 
9.4609/9. 9811/9, 4799/0.5201 -8 |9.5883|9.9647/9.6236|0.3764 
9.4634|9.9808/9.4826|0.5174 -9 |9.5901/9.9643|9.6257|0.3743 
17.0 |9.4659|9.9806/9.4853|0.5147/73.0 23.0 |9.5919/9.9640)/9.6279|0.3721/67. 
9.4684|9.9804|9.4880/0.5120| .9 «1 |9.5937|9.9637|9.6300|0.3700 
9.4709|9.9801|9.4907/0,.5093] .8 -2 |9.5954/9.9634/9.6321/0.3679 
9.4733/9.9799|9.4934/0.5066| .7 -3 |9.5972|9.9631|9.6341/0.3659 
9.4757|9.9797/9.496110.5039| .6 -4 |9.5990/9.9627|9.6362 0.3638 
9.4781/9.9794/9.4987/0.5013} .5 -5 |9.6007|9.9624/9,6383/0.3617 
9.4805)/9.9792|9.5014/0.4986| .4 -6 |9.6024/9.9621/9.6404/0,3596 
9.4829/9.9789|9.5040/0.4960] .3 .7 |9.6042/9.9617|9.6424/0.3576) 3 
9.4853/9.9787|9.5066/0.4934] .2 -8 |9.6059|9.9614/9.6445/0.3555| .2 
9.4876/9.9785|9.5092/0.4908| .1 .9 |9.6076/9.9611/9.6465/0.3535| .1 
18.0 |9.4900|9.9782/9.5118/0.4882|72.0 24.0 |9.6093/9.9607/9.6486]0.3514/66.0 
2g. |L. Cos|L. Sin |L. Cot|/L.Tan Deg. |L. Cos|L. Sin |L. Cot/L.Tan/ Deg, 












ae L. Sin |L. Cos|L.Tan|L. Cot} Deg. 


Deg. |L. Sin |L. bel 5 L. Cot|Deg 

30.0 |9.6990/9.9375 9.7614/0.2386) 60. 

‘ 9.7003) 9.9371'9.7632/0.2368 
9.7016)/9.9367 9.7649 0.2351 
9.7029|9.9362 9.7667)0.2333 
9.7042)9. -9358 9. .7684|0.2316 


9.7055|9.9353 9.7701]0.2299 
9.7068)9. 93499. 7719/0.2281 
9.7080/9.9344|9.7736|0.2264 
9.7093|9.9340|9.7753|0.2247 
9. 1 isda oh -9335|9.7771)0.2229 


9.7118/9.9331/9.7788/0.2212 59. 
9.7131/9.9326 9.7805|0.2195 
9.7144/9.9322|9.7822|0.2178 
9.7156/9.9317/9.7839|0.2161 
9.7168)}9.9312/9.7856)0.2144 


9.7181/9.9308)9.7873|0.2127 
9.7193|9.9303 /9.7890|0.2110 
9,7205)/9.9298)|9.7907|0.2093 
9.7218)9.9294)|9.7924|0.2076 
9.7230)}9.9289/|9.7941)0.2059 


9.7242|9.9284/9.7958/0.2042 58. 
9.7254|9.9279/9.7975|0.2025 
9.7266|9.9275/9.7992/0.2008 
9.7278/9.9270)9.8008|0.1992 
9.7290|9.9265|9.8025|0.1975 


9. 6093 9.9607/9.6486/0.3514/66.0 
9.6110/9.9604/9.6506/0.3494 
9.6127|9.9601/9.6527)0.3473) 
9.6144/9.9597|9.6547)0.3453 
9.6161|9.9594|9.6567|0.3433 


9.6177|9.9590/9.6587|0.3413 
9.6194/9.9587|9.6607|0.3393 
9.6210}9.9583/9.6627|0.3373 
9.6227/9.9580|9.6647|0.3353 
9.6243/9.9576|9.6667|0.3333 


9.6259|9.9573|9.6687|0.3313 65. 
9.6276/9.9569|9.6706)0.3294 
9.6292/9.9566/9.6726/0.3274 
9.6308/9.9562)9.6746|0.3254 
9.6324/9.9558/9.6765)0.3235 


9.6340/9.9555/9.6785|0.3215 
9.6356)9.9551/9.6804/0.3196 
9.6371|9.9548|9.6824/0.3176 
9.6387|9.9544 9.6843|0.3157 
9.6403/}9.9540/9.6863/0.3137 


9.6418]9.9537|/9.6882/0.3118 64. 
9.6434/9.9533/9.6901/0.3099 
9.6449/9.9529/9.6920)0.3080 
9.6465/9.9525/9.6939/0.3061 
9.6480/9.9522/9.6958/0.3042 
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9.6495/9.9518 
9.6510/9.9514 
9.6526/9.9510 
9.6541/9.9506 
9.6556/9.9503 


9.6570|9.9499 


9.6585/9.9495 
9.6600/9.9491 
9.6615|/9.9487 
9.6629/9.9483 





9.6977|0.3023 
9.6996/0.3004 
9.7015|0.2985 
9.7034/0.2966 
9.7053]0.2947 


9.7072|0,2928 63. 


9.7090}0.2910 
9.7109}0.2891 
9.7128}0.2872 
9.7146/0.2854 


9.7302/9.9260 
9.7314/9.9255 
9.7326/9°9251 
9.7338)9.9246 
9.7349)9.9241 


9.7361/9.9236 
9.7373}9.9231 
9.7384)9.9226 
9.7396/9.9221 
9.7407/9.9216 





9.8042 
9.8059 
9.8075 
9.8092 
9.8109 


9.8125 
9.8142 
9.8158 
9.8175 
9.8191 


0.1958 
0.1941 
0.1925 
0.1908 
0.1891 


0.1875 st. 
0.1858 
0.1842 
0.1825 
0.1809 


9.7419|9.9211/9.8208)0.1792) 
9.7430/9.9206)9.8224/0.1776 
9.7442/9.9201/9.8241|0.1759 
9.7453|9.9196|9.8257|0.1743 
9.7464/9.9191)9.8274/0.1726 


9.7476|9.9186)|9.8290]0.1710 56. 
9.7487/9.9181/9.8306/0.1694 
9.7498/9.9175)/9.8323}0.1677 
9.7509/9.9170/9.8339|0.1661 
9.7520/9.9165/9.8355/0.1645) 


9.7531/9.9160/9.8371/0.1629 
9.7542/9.9155/9.8388/0.1612 
9.7553|9.9149/9.8404|0.1596 
9.7564/9.9144/9.8420/0.1580 
9.7575/9.9139)9.8436|0.1564 


9.7586/9.9134/9°8452/0.1548 55. 
9.7597/9.9128)9.8468|0.1532 
9.7607/9.9123/9.8484/0.1516 
9.7618/9.9118/9.8501/0.1499 
9.7629/9.9112/9.8517/0.1483 
9.7640/9.9107|9.8533/0.1467 
9.7650/9.9101/9.8549|0.1451 
9.7661/9.9096|9.8565)0.1435 
9.7671/9.9091/9.8581/0.1419 
9.7682)9.9085/9.8597|0.1403 


9.7692'9.9080/9.8613|0.1387|54.0 
Ms Cos!L. Sin |L. Cot 


9.6644!9.9479|9.7165)/0.2835 
9.6659) 9.9475|9.7183)}0.2817 
9.6673|9.9471/9.7202|0.2798 
9.6687|9.9467/9.7220/0.2780 
9.6702|9.9463|9.7238]0.2762 


9.6716)9.9459|9.7257|0.2743 62. 
9.6730}9.9455)9.7275|0.2725 
9.6744|9.9451|9.7293|0.2707 
9.6759|9.9447/9.7311}0.2689 
9.6773|9.9443]9.7330|0.2670 


9.6787|9.9439/9.7348|0.2652 
9.6801|9.9435)}9.7366|0.2634 
9.6814|9.9431)/9.7384/0.2616 
9.6828] 9.9427/9.7402|0.2598 
9.6842/9.9422/9.7420|0.2580 


9.6856/9.9418|9.7438/0.2562 61. 
9.6869]9.9414|9 7455/0.2545 
9.688319.9410|9.7473}0.2527 
9.6896|9.9406]9.7491|0.2509 
9.6910|9.9401|9.7509)0.2491 
9.6923]9.9397|9.7526/0.2474 
9.6937|9.9393|9.7544/0.2456 
9.6950|9.9388|9.7562)|0.2438 
9.6963|9.9384|9.7579|0.2421 
9.6977|9.9380/9.7597|0.2403 


9.6990/9.9375|9.7614/0.2386 60. 0 
IL. Cos|L. Sin |L. Cot|/L.Tan| Deg. 
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. |L. Cos} 


9.7703 
9.7713 
9.7723 
9.7734 


9.7744 
9.7754 
9.7764 
9.7774 
9.7785 
9.7795 
9.7805 
9.7815 
9:7825 
9.7835 


9.7844 
9.7854 
9.7864 
9.7874 
9.7884 


9.7893 
9.7903 
9.7913) 
9.7922 
9.7932 


9.7941 
9.7951 
9.7960 
9.7970 
9.7979 
9:7989) 
9.7998] 
9:8007 
9:8017 
9.8026 


9.8035 
9.8044 
9.8053 
9.8063 
9.8072 


9.8117 


9.8125 
9.8134 
9.8143} 
9.8152) 
9.8161 
9.8169 





L. Cos 


9.9080. 
9.9074 
9.9069 
9.9063 
9.9057 


9.9052 
9.9046 
9.9041 
9.9035 
9.9029 


9.9023 
9.9018 
9.9012 
9.9006 
9.9000 


9.8995 
9.8989 
9.8983 
9.8977 
9.8971 


9.8965 
9.8959 
9.8953 
9.8947 
9.8941 


9.8935 
9.8929 
9.8923 
9.8917 
9.8911 


918905 
9.8899 
918893 
9.8887 
9.8880 
9.8374] 
9.8868 
9.8862 
9.8855 
9.8849 
9.8843 
9.8836 
9.8830 
9.8823 
9.8817 
9.8810 
9.8804 
9.8797 
9.8791 
9.8784 
9.8778 


L. Sin 


L.Tan 


9.8613 
9.8629 
9.8644 
9.8660 
9.8676 


9.8692 
9.8708 
9.8724 
9.8740 
9.8755 


9.8771 
9.8787 
9 8803 
9.8818 
9.8834 


9.8850 
9.8865 
9.8881 
9.8897 
9.8912 


9.8928 
9.8944 
9.8959 
9.8975 
9.8990 


9.9006 
9.9022 
9.9037 
9.9053 
9.9068 


9.9084 
9.9099 
9.9115 
9.9130 


9.9161 
9.9176 
9.9192 
9.9207 
9.9223: 
9.9238 
9.9254 
9.9269 
9.9284 
9.9300 
9.9315 
9.9330 
9.9346 
9.9361} 
9.9376 
19.9892 
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L. Cot 


0.1387 
0.1371 
0.1356 
0.1340 
0.1324 


0.1308 
0.1292 
0.1276 
0.1260 
0.1245 


0.1229 
0.1213 
O.1197 
0.1182 
0.1166 


0.1150 
0.1135. 
0.1119 
0.1103 
0.1088 


0.1072) 


0.1056 
0.1041 
0.1025: 
0.1010 


0.0994 
0.0978 
0.0963 
0.0947 
0.0932 


0.0916 
0.0901 
0.0885 
0.0870 


9.9146/0.0854 


0.0839 
0.0824 
0:0808 
0.0793 
0.0777 


0.0762 
0.0746 
0.0731 
0.0716 
0.0700 
0.0685 
0.0670 
0.0654 
0.0639 
0.0624 
0.0608 


L.Tan 
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7.6489 
7.0961 


6.6166 
6.1966 
5.8256 
5.4954 
5.1997 


4.9332 
4.6917 
4.4719 
4.2709 
4.0864 


3.9163 
3.7591 
3.6133 
3.4776 
3.3511 


3.2327 
3.1218 
3.0176 
2.9195 
2.8270 


2.7395 
2.6567 
2.5782 
2.5037 
2.4328 


2.3652 
2.3008 
2.2393 
2.1804 
2.1241 


2.0702 
2.0184 
1.9686 
1.9208 
1.8748 


1.8305 
Cot 








~Cos 


1,0000_. 
| 99995 


:99980 
-99955 
-99920 


-99875 
-99820 
-99755 
-99680 
-99595 


-99500 
-99396 
-99281 
-99156 
-99022 


98877 
-98723 
-98558 


98384. 


-98200 


-98007 
-97803 
97590 
97367 
-97134 


-96891 
-96639 
-96377 
-96106 
-95824 


-95534 
-95233 
-94924 
-94604 
94275 


-93937 
-93590 
-93233 
-92866 
.92491 


792106, 
-91712 
-91309. 
-90897 
-90475 


-90045 
-89605 
189157 
.88699 
.88233 


-87758 
Cos 





Rad.{ Sin 











-47943 
48818 
-49688 
-50553) 
51414 


.52269) 
:53119 
-53963 
-54802) 
-55636 


.56464 
.57287 
-58104 
-58914 
-59720 


:60519 
.61312 
-62099 
.62879 
63654 


-64422 
-65183 
-65938 
-66687 
-67429 


68164 
|.68892 
69614 
:70328 
71035 


71736 
"72429 
[73115 
173793 
.74464 


.75128 
-75784 
-76433 
‘77074 
77707 


.78333 
.78950 
279560} 
80162 
80756 


181342 
5 |.81919 
-82489) 
-83050) 
.83603 


.84147 








Sin 


Tan 


-54630 
:55936 
-57256 
-58592 
-59943 


61311 
-62695 
-64097 
-65517 
-66956 


.68414 
.69892 
-71391 
.72911 
-74454 


-76020 
.77610 
79225 
-80866 
82534 


-84229 
-85953 
-87707 
+89492 
-91309 


-93160 
-95045 
-96967 





98926 - 


1.0092 


1.0296 
1,0505 
1.0717 
1.0934 
1.1156 


1.1383 
1.1616 
1,1853 
1.2097 
1.2346 


1.2602 
1.2864 
1.3133 
1.3409 
1.3692 


1.3984 
1.4284 
1.4592 
1.4910 
1.5237 


1.5574 
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Cot 





1.8305 
1.7878 
1.7465 
1.7067 
1.6683 


1.6310 
1.5950 
1.5601 
1.5263 
1.4935 


1.4617 
1,4308 
1.4007 
1.3715 
1.3431 


1.3154 
1.2885 
1.2622 
1.2366 
1.2116 


1.1872 
1.1634 
1.1402 
1.1174 
1.0952 


1.0734 
1.0521 
1.0313 
1.0109 
-99084 


97121 
95197 
93309 
-91455 
-89635 
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87758 
.87274 
.86782 
-86281 
-85771 


-85252 
-84726 
-84190 
-83646 
-83094 


.82534 
-81965 
-81388 
-80803 
-80210 


-79608 
-78999 
-78382 
T1757 
-77125 


-76484 
-75836 
T5181 
-74517 
-73847 


.73169 
-72484 
71791 
«71091 
-70385 


69671 
-68950 
:68222 
:67488 | 
-66746 


65998 | 
-65244 
-64483 
.63715 
-62941 


-62161 
-61375 
-60582 
-59783 
-58979 


-58168 
.57352 
.56530 
.55702 
.54869 


.54030 
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Sin Tan Cot Rad.| Sin Tan 


-84147} 1.5574 | .64209 | . -99749 
-84683] 1.5922 | .62806 | . -51 |.99815 
.85211| 1.6281 | .61420 | . 52 |.99871 
-85730) 1.6652 | .60051 | . : 99917 
-86240|) 1.7036 | .58699 -99953 


-86742) 1.7433 | .57362 -99978 
.87236, 1.7844 | .56040 
.87720| 1.8270 | .54734 
.88196| 1.8712 | .53441 
.88663) 1.9171 | .52162 


.89121) 1.9648 | .50897 
.89570| 2.0143 | .49644 
-90010) 2.0660 | .48404 
.90441} 2.1198 | .47175 
-90863) 2.1759 | .45959 


.91276) 2.2345 | .44753 
.91680| 2.2958 | .43558 
.92075| 2.3600 | .42373 
-92461) 2.4273 | .41199 
-92837| 2.4979 | .40034 


.93204| 2.5722 | .38878 
-93562) 2.6503 | .37731 
-93910| 2.7328 | .36593 
-94249 2.8198 | .35463 
.94578) 2.9119 | .34341 


-94898) 3.0096 | .33227 
-95209) 3.1133 | .32121 
.95510| 3.2236 | .31021 
-95802| 3.3413 | .29928 
.96084; 3.4672 | .28842 


.96356) 3.6021 | .27762 
-96618, 3.7471 | .26687 
-96872) 3.9033 | .25619 
.97115) 4.0723 | .24556 -96659 
ake 4.2556 | .23498 -96398) 


-97572) 4.4552 | .22446 | . -85 |.96128 
.97786) 4.6734 | .21398 | . .86 |.95847, 
97991) 4.9131 | .20354 | . -87 |.95557 
.98185| 5.1774 | .19315 | . -88 |.95258) 
.98370) 5.4707 | .18279 | . -89 |.94949 


.98545) 5.7979 | .17248 .94630) 
.98710) 6.1654 | .16220 -94302) 
98865) 6.5811 | .15195 -93965 
-99010) 7.0555 | .14173 -93618) 
.99146) 7.6018 | .13155 -93262) 


.99271| 8.2381 | .12139 -92896) 
.99387| 8.9886 | .11125 |. 96 |.92521 
99492) 9.8874 | .10114 | . 97 |.92137| 
99588} 10.983 | .09105 | . -98 |.91744 
.99674| 12.350 | .08097 | . -99 |.91341 


.99749, 14.101 | .07091 | . 2.00 |.90930 
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* LOGARITHMS OF THE FUNCTIONS FOR ANGLES IN 
RADIANS 


Rad.| L. Sin| L: Tan | L. Cot | L. Cos Rad.| L. Sin} L. Tan | L. Cot | L. Cos 


—« oo 0.00000 -50)'9.68072/9.73743 |0.26257 |9.94329 
8.00001 |1.99999 |9.99998 -51/9.68858/9.74769 |0.25231 |9.94089 
8.30109 {1.69891 |9.99991 .52/9.69625)9.75782. |0.24218 |9.93843 
8.47725 |1.52275 |9.99980 -53,9.70375 9.76784 |0.23216 |9.93591 
8.60229 1.39771 |9.99965 .54/9.711089.77774 |0.22226 |9.93334 


8.69933 |1.30067 |9.99946 -55/9.718249.78754 |0.21246 |9.93071 
06/8. 8.77867 |1.22133 |9.99922 .56|9.72525|9.79723 |0.20277 |9.92801 
-07|8.84474/8.84581 |1.15419 9.99894 .57/9.73210/9.80684 [0.19316 |9.92526 
-08/8.90263)8.90402 |1.09598 9.99861 -58/9.73880/9.81635 |0.18365 |9.92245 
-09)8.95366)8.95542 |1.04458 9.99824 -59/9.745369.82579 (0.17421 9.91957 


-10)8.99928'9.00145 |0.99855 |9.99782 9.75177,9.83514 |0.16486 |9.91663 
-11/9.04052)9.04315 |0.95685 |9.99737 9.75805'9.84443 (0.15557 |9.91363 
-12'9.07814,9.08127 |0.91873 9.99687 -62/9.76420/9.85364 [0.14636 [9.91056 
-13/9.11272,9.11640 0.88360 9.99632 -63/9.77022'9.86280 |0.13720 |9.90743 
-14/9.14471/9.14898 |0.85102 |9.99573 -64/9.77612'9.87189 |0.12811 |9.90423 


-15/9.17446)9.17937 |0.82063 9.99510 65/9. 7818919.88093 0.11907 |9.90096 
-16/9.20227|9.20785 |0.79215 9.99442 -669. 78754,9.88992 |0.11008 |9.89762 
-17,9.22836,9.23466 |0.76534 |9.99369 .67.9.79308 9.89886 |0.10114 |9.89422 
-18/9.25292'9.26000 [0.74000 |9.99293 -68/9.79851|9.90777 |0.09223 |9.89074 
-19/9.27614'9.28402 |0.71598 |9.99211 -69'9.80382'9.91663 |0.08337 |9.88719 


-20/9.29813'9.30688 |0.69312 |9.99126 -70 .8000810.09546 0.07454 |9.88357 
-21/9.319029.32867 |0.67133 9.99035 -71|9.81414'9.93426 |0.06574 |9.87988 
12219. 338919.34951 |0.65049 |9.98940 -729.81914'9.94303 |0.05697 |9.87611 
.23'9.35789,9.36948 |0.63052 |9.98841 -73)9.82404/9.95178 |0.04822 |9.87226 
-24'9.37603'9.38866 |0.61134 |9.98737 :74.9.82885 9.96051 (0.03949 |9.86833 


-25:9.39341)/9.40712 |0.59288 9.98628 -75/9.83355)9.96923 |0.03077 |9.86433 
9.41007/9.42492 (0.57508 (9.98515 ‘769. 83817'9.97793 |0.02207 |9.86024 
9.42607|9.44210 |0.55790 |9.98397 779. 84269)9.98662 |0.01338 |9.85607 
9.441479.45872 (0.54128 9.98275 -789.847139. 0.00469 |9.85182 
9.45629/9.47482 |0.52518 |9.98148 -79/9.85147/0.00400 |9.99600 {9.84748 


64705018 40043 0.50957 |9.98016 -80'9.85573,0.01268 |9.98732 |9.84305 
9.484389.50559 |0.49441 |9.97879 -81/9.85991/0.02138 |9.97862 |9.83853 
9.49771 9.52034 |0.47966 |9.97737 -82/9.86400/0.03008 |9.96992 |9.83393 
9.51060'9.53469 [0.46531 9.97591 -83/9.86802/0.03879 |9.96121 |9.82922 
\9.52308)9.54868 |0.45132 |9.97440 .849.8719510.04752 |9.95248 |9.82443 


.35/9.535169.56233 |0.43767 9.97284 -85,9.87580|0.05627 |9.94373 |9.81953 
i te rapt aed 0.42435 |9.97123 -86/9.87958/0.06504 (9.93496 |9.81454 
-37/9.55825,9.58868 (0.41132 9.96957 -87/9.88328 0.07384 |9.92616 |9.80944 
13819.569289.60142 |0.39858 |9.96786 -88/9.88691/0.08266 |9.91734 |9.80424 
9.58000/9.61390 |0.38610 \9.96610 .89/9.89046|0.09153 |9.90847 |9.79894 


9.59042'9.62613 [0.37387 |9.96429 -90)/9.893940.10043 |9.89957 |9.79352 
9.600559.63812 |0.36188 (9.96243 -91)9.89735,0.10937 |9.89063 |9.78799 
9.61041'9.64989 [0.35011 9.96051 92/9. -90070|0.11835 |9.88165 |9.78234 
-43/9.62000/9.66145 (0.33855 |9.95855 -93/9.90397/0.12739 |9.87261 |9.77658 
44'9.62935)9.67282 (0.32718 |9.95653 -94/9.90717|0.13648 |9.86352 |9 77070 


We aed be200 (0.31600 |9.95446 .95|9.91031/0.14563 |9.85437 |9.76469 
-46|9.6473319.69500 |0.30500 |9.95233 .96/9.91339|0.15484 |9.84516 |9.75855 
147|9.65599|9.70583 {0.29417 |9.95015 -97|9.91639|0.16412 |9.83588 (9.75228 
op orango.72704 0.28349 |9.94792 -989.91934 0.17347 |9.82653 |9.74587 

















-49/9.67268'9.72704 |0.27296 9.94563 .99/9.92222'0.18289 [9.81711 |9.73933 
peers 0.26257 |9.94329 1.00,9.92504/0.19240 /9.80760 |9.73264 
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L. Tan 


0.19240 '|9.80760 
0.20200 |9 
0.21169 
0.22148 
0.23137 


0.24138 
0.25150 
0.26175 
0.27212 
0.28264 


0.29331 
0.30413 
0.31512 
0.32628 
0.33763 ° 


0.34918 
0.36093 
0.37291 
0.38512 
0.389757 


0.41030 
0.42330 
0.43660 
0.45022 
0.46418 


0.47850 


Rad TL: Sin 
1.00)9.92504 
1.01/9.92780| 





9.76863 


9.75862 
9.74850 
9.73825 
9.72788 
9.71736 


9.70669 
9.69587 
9.68488 
9.67372 
9.66237 


9.65082 
9.63907 
9.62709 
9.61488 
9.60243 


9.58970 
9.57670 
9.56340 
9.54978 
9.53582 


9.52150 


.04/9.93571 


-05/9.93823 
-06)9.94069 
9.94310 
9.94545 
9.94774 


9.94998) 
9.95216) 
9.95429 
9.95637 
9.95839 
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9.96228 
9.96414 
9.96596 
9.96772 


9.96943 
9.97110 
9.97271 
9.97428 
\9.97579) 


9.97726) 
\9.97868'0.49322 9.50678 
\9.98005/0.50835 9.49165 
9.98137|0.52392 

'9.98265)0.53998 | 


9.47608 
9.46002 
9.98388)0.55656 |9.44344 
9.98506 0.57369 9.42631 
'9.98620)0.59144 |9.40856 
‘9.98729 0.60984 

9.98833 0.62896 


(9.39016 

9.37104 
59,98933 0.64887 
69.99028,0.66964 
7:9.991190,69135 
8:9.992050.71411 
39 9.99286 0.73804 
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1923673 
9.21004 
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9.15147 
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0 9.99363 0.76327 
19.99436 0,78996 
29,995040,.81830 
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4.9.99627,0.88092 


ee 
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* Values of the cosine, 











L. Cot 


‘!9.71165 





tan 
fadians and above, are negative. 


L. Cos 


9.73264 
9.72580 
9.71881 


9.70434 


9.69686 
9.68920 
9.68135 
9.67332 
9.66510 


9.65667 
9.64803 
9.63917 
9.63008 
9.62075 


9.61118 
9.60134 
9,59123 
9.58084 
9.57015 


9.55914 
9.54780 
\9.53611 
9.52406 
9.51161 


9.49875 
9.48546 
‘9.47170 
9.45745 
9.44267 


9.42732 
9.41137 
9.39476 
19.37744 
\9.35937 






















9.34046 
9.32064 
9.29983 
9.27793 
9.25482 





9.23036 
9.20440 
9.17674 
9.14716 
9.11536 


'9.08100 
9.04364 
9.00271 
8.95747 
8.90692 


8.84965 





L, Cos 


.| L. Sin 


9.99891 
9.99920) 
9.99944 
9.99964 
9.99979 


9.99991 
9.99997 
0.00000 
\9.99998, 
9.99992. 


9.99981 
9.99967 
9.99947 
9.99924 
9.99896 


9.99864, 
9.99827 
9.99786 
9.99741 0.96003 
'9.99691 0.92165 


9.99636 0.88630 
'9.99578(0.85353 
9.995150.82298 
9.99447 0.79436 
9.99375 (0.76742 


'9.99299.0.74197 
'9.99218'0.71784 
{9.99133.0.69490 
9.99043 0.67303 
/9.98948,0.65212 


9.98849:0.63208 
'9.987450.61284 
(9.98637 0.59432 
‘ (0.57648 

0.55925 


9.98407, 
'9.98285|0.54258 
3 9.98158 0.52645 
'9.98026.0.51080 
3'9:9789010.49560 


9.97749 0.48082 


.90:9.97603'0.46644 
9.974520.45242 
2:9.97296,0.43875 
9.971360.42540 
‘94 9.969700.41235 


1.9519.968000.39958 asa 
1.96,9.96624 0.38708 9.61292 
1.979.96443,0.37484 |9,62516 
1.989.962580.36283 {9.63717 
Lone eon 9.64896 
9.66054 


rare eee 0.33946 


Rad.! L. Sin 














1.14926 
1.21559 
1.29379 
1.38914 
1.51136 


1.68195 
1.96671 
3.09891 
2.03603* 
1.71656 


1.53444 
1.40645 
1.30765 
1.22714 
1.15918 


1.10035 
1.04847 
1.00204 


8.48864 


8.31805 
8.03329 
6.90109 


Nintrontn 
OONIAH 






8.28344 


8.46556 
8.59355 
8.69235 
8.77286 





RONS 





DBARMD 
SHUDH 








9.14647 


SININI AT 2 
PWNHS 


LO OCONIDH Or 


SNNN 


9.36792 
9.38716 
9.40568 
9.42352 
9.44075 


9.45742 
9.47355 
9.48920 
9.50440 
9.51918 


‘9.53356 
9.54758 
9.56125 
9.57460 
9.58765 


REGzS 
re) 
© 
v7) 
oO 
iS) 
rs 


oO 


PQ ~1 > 





02 00 09.00 00 
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ee ee 













120 


7.96397" 


8.84082 » 





pee ree 
L. Cot 
gent! and cotangent for angles in the table, 1.58 












8.46538 
8.59323 
8.69182 
8.77209 






8.89829 






9.35641 
9.37462 
9.39205 
9.40877 
9.42482 


9.44026 
9.45513 
9.46947 
9.48330 
eee” 


'9.50959 












9.60963 
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0 to 180° at 10 minute 


0’ 10’ 
Value Log Value 


-0001 5.8817) .0001 
-0003 .4837) .0004 
-0007 .8358} 0008 
0013 


ee 9 
Ss 
i 
bo 
g 


50 ).1786 .2519) .1797 
51 |.1853 — .2680).1865 
52 }.1922.. 2837). 1933 
53 |.1991.- .2991) 2003 
54 }.2061 3141) .2073 
55°] .2132°- .3288). 2144 
56 | .2204 _ .3432) 2216 
57 |.2277 .3573).2289 





HAVERSINES 


The following table gives the values of the hayersines and their logarithms for angles from 
intervals. C tics of the logarithms are omitted. 


Log | Value 
— }.0000 6.3254 


-0156 
5532 
8828 


1211 
3078 
4614 
5918 
7051 
8052 
8949 
9762 
0504 
1187, 
1820 
2409 
2961 
3478 
3966 
4427 
4865 
5281 
5677 
6055 
6417 
6764 
7096 
7416 
7724 
8021 
8307 





0014 


1189 
1246, 


1363 
1424 
1485 
1548 
1611 
1676 
1742 
1808. 
1876 
1945 
2014 
2085 
2156 
2228 
2301 
2375 
2450 


Ul 


.0000 6.9275 
0001 
0004 
.0008 


1316 


-6176} . 








30 
Log | Value~ 
0000 5.2796 


U 


Log 


233) 


3215 
3361 
3503 


3779 
3913 
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40’ 
Value Log 


0000 5.5295 


0002 
0005 
0010 
0017 
0024 
0034 
0045 
0057 
0071 
0086 
0103 
0122 
0142 
0163 
0186 
0210 
0236 
0263 
0292 
0322 
0353 
0386 
0421 
0456 
0493 
0532 
0572 
0613. 
0655 
0699 
0744 
0791 
0839 
0888 
0938 
0989. 
1042 
1096 
1151 
1207 

1265 
1323 
1383 
1444 
1506 
1569 
1633 
1698 
1764 
1831 
1899 
1968 
2038 
2108 
2180 
2252 
2326 


2475 


3254 
7336 
0101 
2195 





2940 
3091 
3239 
3384 
3527 
3666 
3802 
3935) 


Value Log 
0001 5.7233 


0003 
0006 





4081 
7862 
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HAVERSINES (Continued) 


Characteristics of the logarithms are omitted. 











° 10’ 20’ 30’ ie 
Value Log] Value Log] Value Log] Value Log] Value 
60|.2500 .3979).2513 .4001}.2525 .4023).2538 .4045] 2551 
61}.2576 .4109).2589 .4131].2601 .4152).2614 .4173) 2627 
62 |.2653 .4237]/.2665 .4258]:2678 .4279|.2691 .4300).2704 
63 |.2730 .4362).2743 .4382].2756 .4403].2769 .4423].2782 
64].2808 .4484).2821 .4504|.2834 .4524|.2847 4545) 2861 
65 |.2887 .4604].2900 .4624].2913 .4644!.2927 .4664].2940 
66 |.2966 .4722}.2980 .4742).2993 .4761|.3006 .4780].3020 
67 |.3046 .4838).3060 .4857|.3073 .4876].3087 .4895|.3100 
68 |.3127 .4951}.3140 .4970).3154 .4989|.3167 .5007|.3181 
69 |.3208 .5063).3222 .5081).3235 .5099).3249 .5117).3263 
70 |.3290 .5172!.3304 .5190).33817 .5208).3331 .5226].3345 
71 |.3372 .5279).3386 .5297|.3400 .5314].3413 .5332] .3427 
72 |.3455 .5384].3469 .5402}.3483 .5419/.3496 .5436/.3510 
73 |.3538 .5488].3552 .5505|.3566 .5522).3580 .5539) .3594 
74 |.3622 .5589).3636 .5606).3650 .5623).3664 .5639).3678 
75 |.3706 .5689].3720 .5705|.3734 .5722|.3748 5738! .3762 
76 |.3790 .5787|.3805 .5803).3819 .5819].3833 .5835).3847 
77|.3875 .5883}.3889 .5899|.3904 .5915].3918 .5930}.3932 
78 |.3960 .5977|.3975 .5993].3989 .6009].4003 .6024!.4017 
79 |.4046 .6070].4060 .6086|.4075 .6101).4089 .6116].4103 
80 |.4132 .6161).4146 .6176].4160 .6191}.4175 .6206].4189 
81|.4218 .6251).4232 .6266].4247 .6280).4261 .6295].4275 
82 |.4304 .6339].4319 .6353].4333 .6368!.4347 .6382] .4362 
83 |.4391 .6425).4405 .6440).4420 .6454].4434 .6468].4448 
84|.4477 .6510}.4492 .6524}.4506 .6538).4521 .6552) .4535 
85 |.4564 .6594).4579 .6607|.4593 .6621].4608 .6635].4622 
86 |.4651 .6676).4666 .6689).4680 .6703).4695 .6716].4709 
87 |.4738 .6756}.4753 .6770|.4767 .6783].4782 .6796|.4796 
88 |.4826 .6835}.4840 .6848].4855 .6862]}.4869  . 6875] .4884 
89 |.4913 .6913).4927 .6926].4942 .6939].4956 .6952].4971 
90.5000 .6990).5015 .7002).5029 .7015}.5044 .7027).5058 
91|.5087 .7065).5102 .7077|.5116 .7090!.5131 .7102| 5145 
92|.5174 .7139).5189 .7151/.5204 .7163}.5218 .7175|.5233 
93 |.5232 .7211).5276 .7223).5291 .7235).5305 .7247] 5320 

94.5349 .7283].5363 .7294].5378 .7306|.5392 .7318!.5407. . 

95 |.5436 .7353).5450 .7364|.5465 .7376).5479 .7387|.5494. . 
96 |.5523 .7421),5537 .7433).5552 .74441.5566 .7455!.5580 
97|.5609 .7489).5624 .7500/.5638 .7511/.5653 .7523].5667 
98 |.5696 .7556).5710 .7567].5725 .7577).5739 .7588).5753 
99.5782 .7621|.5797 .7632].5811 .7642].5825 .7653] 5840 
100 |.5868 .7685).5883 .7696|.5897 .7706].5911 .7717].5925 
101 }.5954 .7748).5968 .7759|.5983 .7769|.5997 .7779]. 6011 
102 |.6040 .7810|.6054 .7820].6068 .7830).6082 .7841].6096 
103 |.6125  .7871).6139 .7881].6153 .7891|).6167 .7901|.6181 
104 |.6210 .79319.6224 .7940].6238 .7950/.6252 .7960!.6266 
105 |.6294 .7989].6308 .7999].6322 .8009].6336 .8018].6350 
106 |.6378 .8047|.6392 .8056).6406 .8066|.6420 .8075].6434 
107 |.6462 .8104|.6476 .8113).6490 .8122|.6504 .8131].6517 
108 |.6545 .8159|.6559 .8168].6573 .8177|.6587 .8187].6600 
109 |.6628 .8214].6642 .8223].6655 .8232).6669 8241]. 6683 
110 |.6710 .8267).6724 .8276].6737 .8285].6751 .8294|.6765 
111 |.6792 .8320).6805 .8329].6819 .8337|.6833 .8346] 6846 
112 |.6873 .8371|.6887 .8380].6900 .8388|.6913 .8397 6927 
113 |.6954 .8422).6967 .8430}.6980 .8439].6994 .8447 7007 
114 |.7034 .8472).7047 .8480!.7060 .8488!.7073 .8496 7087 
115].7113 .8521|.7126 .8529].7139 .8537].7153 . 8545° 7166 
116 |.7192 .8568) .7205 h 7231 1244 





























50’ 
Log} Value Log 


-4066 
4195 
-4320 


4444] 2795 





2874 
2953 
3033 
31185 
3195 
3276 
3358 
“3441 
3524 
3608 


. 2563 
.2640 
.2717 






{BREN SEURIEEE | 








é 2 . 9989 “9995 . ‘ 
-9993 . 9997 — -9997) .9995 oo 2 
.9997 .9999) . .9999} .9998 . -9998 . 
.9999 .9999) “9009 - 9999) 1.0000 “Qo00| oceo . 
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t23 


logarithm of 10. 


Z 





SAPS ae ee ee 
moUmin RwhHo 
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OOO hE PRP PRR RWW LOCO W WW WWW NNN NDI Re ee ee et Re ee eee 
PWN HOD ON AUP WON HOOHNOURWONHOODNIDUEWNYHOODIAMRWNHO 


-00 


7.697 
8.391 
8.796 
9.084 


9.307 
9.489 
9.643 
9.777 
9.895 


0000 


ae a 


NATURAL OR NAPERIAN LOGARITHMS 1A 
To find the natural logarithm of a number which is 1/10 or 10 times Wc 
ber whose logarithm is given, subtract from or add to the given logarithm the 


A 0.00-0.99 
-10 should be se to each ease ; oar 


-O1 


5.395 
7.793 
8.439 
8.829 
9.108 


9.327 
9.506 
9.658 
9.789 
9.906 


0995 


9531*0436 


8232 
6236 
3647 


0 
SE 
2 
3 
4 
-5 3063 
6 
ane 
8 
-a 


i 
a 


9861*0194 


1.1 3140 
6315 
9392 

1.2 2378 
527 
8093 


3462 
6627 
9695 
2671 
5562 
8371 
1103 
3763 
6354 
8879 
1342 
3746 
6094 
8387 
0630 
2823 
4969 
7070 
9127 
1144 
3120 
5058 
6959 
8825 


-02 


6.088 
7.880 
8.486 
8.861 
9.132 


9.346 
9.522 
9.671 
9.802 
9.917 


-03 


6.493 
7.960 
8.530 
8.891 
9.156 


9.365 9 


9.538 
9.685 
9.814 
9.927 





9.938 || 





-05.  .06 


.07 08 “09 





7.004 7.187 
8.103 8.167 
8.614 8.653 
8.950 8.978 
9.201 9.223 


9.402 9.420 
9.569 9.584 


B_ 1.00-10.09 


9534 
1542 
3511 
5441 
7335 
9194 





7.341 Nee 7.592 
8.228 8.285 8.339 
8.691 8.727 8.762 
9.006 9.032 9.058 
9.245 9.266 9.287 


9.438 9.455 9.472 
9.600 9.614 9.629 
9.739 9.752 9.764 
9.861 9.872 9.883 
9.970 2.980 9.990 


07 08.09 





6766 7696 8618 
*5700 *6551 *7395. 
*3902 *4686 *5464 
*1481 *2208 *2930 

8526 9204 9878 

5108 5742 6373 
*1282 *1879 *2473 

7098 7661 8222 
*2594 *3127 *3658 

7803 8310 8813 
*2755 *3237 *3716 

7473 7932 8390 
*1978 *2418 *2855 
6289 6710 7129) 
*0422 *0826 *1228 

4391 4779 5166 

8208 8582 8954 
*1885 *2245 *2604 

5431 5779 6126 

8856 9192 9527 
*2168 *2493 *2817 

5688 

8479 8784 
*1491 *1788 *2083 
‘4415 4703 4990 


*0019 *0291 *0563 
2708 2972 3237 


8083 
9928 *O1I1 *0293 
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NATURAL LOGARITHMS 
—— ~ -B-—¥.00-10.09 (Concluded) ~~ aes 





oa 
a 


reg : 


SOHIARNBEWNH OOO 


LOOOLDOGODO GAN WDE 0 0 0 IAAT TTI HD HHH Hor Gi 
SOHIRAUP OW OOWUMURWNH OD WIR Ui ONE oC 


Lol 


OWN menor] a 


92 
.3 0259 0358 





| 2.30259 39790 48491 56495 63906 


99573*04452*09104*13549*17805 
3.40120 43399 46574 49651 52636 
68888 71357 73767 76120 78419 


91202 93183 95124 
4.09434 11087 12713 
~ 24850 26268 27667 

38203 39445 40672 

49981 51086 52179 


14313 15888 
29046 30407 
41884 43082 
53260 54329 


125 





70805 77259 83321 89037 94444 
*21888*25810*29584*33220*36730 
55535 58352 61092 63759 66356 
80666 82864 85015 87120 89182 


97029 98898||*00733*02535*04305*06044*077 54 


17439 18965 20469 21951 23411 
31749, 33073. 34381 35671 36945 
44265 45435 46591 47734 48864 
55388 56435 57471 58497 59512 
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NATURAL LOGARITHMS 
D_ 100-1109 











7502 7673 7843 
9192 9359 9526 


*0853 *1017 *1182 





N 0 1 2 3 4 5 6 

10 } 4.6 0517 1512 2497 3473 4439 | 5396 6344 
11 | 4.7 0048 0953 1850 2739 3620 | 4493 5359 
12 8749 9579 *0402 *1218 *2028 )*2831 *3628 
13 | 4.8 6753 7520 8280 9035 9784 }*0527 *1265 
14 | 4.9 4164 4876 5583 6284 6981 | 7673 8361 
15 | 5.0 1064 1728 2388 3044 3695 | 4343 4986 
16 7517 8140 8760 9375 9987 [*0595 *1199 
17 | 5.1 3580 4166 4749 5329 5906 | 6479 7048 
18 9296 9850 *0401 *0949 *1494 |*2036 *2575 
19 | 5.2 4702 5227 5750 6269 6786 | 7300 7811 
20 9832 *0330 *0827 *1321 *1812 }*2301 +2788 
21 | 5.3 4711 5186 5659 6129 6598 | 7064 7528 
22 9363 9816 *0268 *0717 *1165 }*1610 *2053 
23 | 5.4 3808 4242 4674 5104 5532 | 5959 6383 
24 8064 8480 8894 9306 9717 }*0126 *0533 
25 | 5.5 2146 2545 2943 3339 3733 | 4126 4518 
26 6068 6452 6834 7215 7595 | 7973 8350 
27 9842 #0212 *0580 *0947 *1313 |*1677 *2040 
28 | 5.6 3479 3835 4191 4545 4897 | 5249 5599 
29 6988 7332 7675 8017 8358 | 8698 9036 
30 | 5.7 0378 O711 1043 1373 1703 } 2031 2359 
31 3657 3979 4300 4620 4939 | 5257 5574 
32 6832 7144 7455 7765 8074 | 8383 8690 
33 9909 *0212 .*0513 *0814 *1114 [*1413 *1711 
34 | 5.8 2895 3188 3481 3773 4064 | 4354 4644 
35 5793 6079 6363 6647 6930 | 7212 7493 
36 8610 8888 9164 9440 9715 | 9990 *0263 
37 | 5.9 1350 1620 1889 2158 2426 | 2693 2959 
38 4017 4280 4542 4803 5064 | 5324 5584 
39 6615 6871 7126 7381 7635 | 7889 8141 
40 9146 9396 9645 9894 *0141 |*0389 *0635 
41 | 6.0 1616 1859 2102-2345 2587 | 2828 3069 
42 4025 4263 4501 4737 4973 | 5209 5444 
43 6379 6611 6843 7074 7304 | 7535 7764 
44 8677 8904 9131 9357 9582 | 9807 *0032 
45 | 6.10925 1147 1368 1589 1810 | 2030 2249 
46 3123 3340 3556 3773 3988 | 4204 4419 
47 5273 5486 5698 5910 6121 | 6331 6542 
48 7379 7587 7794 8002 8208 | 8415 8621 
49 9441 9644 9848 *0051 *0254 [*0456 *0658 
50 | 6.2 1461 1661 1860 2059 2258 | 2456 2654 
51 3441 3637 3832 4028 4222 | 4417 4611 
52 5383 5575 5767 5958 6149 | 6340 6530 
53 7288 7476 7664 7852 8040 | 8227 8413 
54 9157 9342 9527 9711 9895 |*0079 *0262 
55 | 6.3 0992 1173 1355 1536 1716 | 1897 2077 
56 2794 2972 3150 3328 3505 | 3683 3859 
57 4564 4739 4914 5089 5263 | 5437 5611 
58 6303 6475 6647 6819 6990 | 7161 7332 
59 8012 8182 8351 8519 8688 | 8856 9024 
60 9693 9859 *0026 *0192 *0357 |*0523 *0688 
N 0 1 2 3 4 5 6 


7 8 9 


_ 

















































6.3 
6.4 


6.5 


6.6 


6.7 


6.8 


6.9 
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9693 
1346 
2972 
4572 
6147 


7697 
9224 
0728 
2209 
3669 


5108 
6526 
7925 
9304 
0665 


2007 
3332 
4639 
5929 
7203 


8461 
9703 
0930 
2143 
3340 


4524 
5693 
6849 
7992 
9122 


0239 
1344 
2437 
3518 
4588 


5646 
6693 
7730 
8755 
9770 


0776 
1771 
2756 


> 3731 


4698 


5655 
6602 
7541 
8472 
9393 


1510 
3133 
A731 
6303 


7851 
9375 
0877 
2356 
3814 


5251 
6667 
8064 


0800 
2141 


9234 
0351 


4694 
5751 


8857 
9871 


0875 
1870 
2854 
3828 
4794 


5750 
6697 
7635 
8564 
9485 


NATURAL LOGARITHMS 


D_ 100-1109 (Concluded) 





3 4 5 6 7 8 9 

*0192 *0357 |*0523 *0688 *0853 *1017 *1182 
1673 1836 1999 | 2162 2325 2487 2649 2811 
3294. 3455 3615 | 3775 3935 4095 4254 4413 
4889 5047 5205 | 5362 5520 5677 5834 5990 
6459 6614 6770 | 6925 7080 7235 7389 7543 
8004 8158 8311 | 8464 8616 8768 8920 9072 
9527 9677 9828 | 9979 *0129 *0279 *0429 *0578 
1026 1175 1323 | 1471 1619 1767 1915 2062 
2503 2649 2796 | 2942 3088 3233 3379 3524 
3959 4103 4247 | 4391 4535 4679 4822 4965 
5393 5536 5678 | 5820 5962 6103 6244 6386 
6808 6948 7088 | 7228 7368 7508 7647 7786 
8203 8341 8479 | 8617 8755 8893 9030 9167. 
9578 9715 9851 | 9987 *0123 *0259 *0394 *0530 
0935 1070 1204 | 1338 1473 1607 1740 1874 
2274 2407 2539 | 2672 2804 2936 3068 3200 
3595 3726 3857 | 3988 4118 4249 4379 4509 
4898 5028 5157 | 5286 5415 5544 5673 5801 
6185 6313 6441 | 6568 6696 6823 6950 7077 
7456 7582 7708 | 7834 7960 8085 8211 8336 
8711 8835 8960 | 9084 9208 9332 9456 9580 
9950 *0073 *0196 |*0319 *0441 *0564 *0686 *0808 
1174 1296 1417 | 1538 1659 1780 1901 2022 
2383 2503 2623 | 2743 2863 2982 3102 3221 
3578 3697 3815 | 3934 4052 4170 4288 4406 
4759 4876 4993 | 5110 5227 5344 5460 5577 
5926 6041 6157 | 6273 6388 6504 6619 6734 
7079 7194 7308 | 7422 7537 7651 7765 7878 
8219 8333 8446 | 8559 8672 8784 8897 9010 
9347 9459 9571 | 9682 9794 9906 *0017 *0128 
0461 0572 0683 | 0793 0904 1014 1124 1235 
1564 1674 1783 | 1892 .2002 2111 2220 2329 
2655 2763 2871 | 2979 3087 3195 3303 3411 
3733. 3841 3948 | 4055 4162 4268 4375 4482 
4801 4907 5013 | 5118 5224 5330 5435 5541 
5857 5961 6066 | 6171 6276 6380 6485 6589 
6901 7005 7109 | 7213 7316 7420 7523 7626 
7936 8038 8141 | 8244 *8346 8449 8551 8653 
8959 9061 9163 | 9264 9366 9467 9568 9669 
9972 *0073 *0174 |*0274 *0375 *0475 *0575 *0675 
0975 1075 1175 | 1274 1374 1473 1572 1672 
1968 2067 2166 | 2264 2363 2461 2560 2658 
2952 3049 3147 | 3245 3342 3440 3537 3634 
3925 4022 4119 | 4216 4312 4409 4505 4601 
4890 4986 5081 | 5177 5273 5368 5464 5559 
5845 5940 6035 | 6130 6224 6319 6414 6508 
6791 6885 6979 | 7073 7167 7261 7354 7448 
7728 7821 7915 | 8008 8101 8193 8286 8379 
8657 8749 8841 | 8934 9026 9118 9210 9302 
9577 9668 9760 | 9851 9942 *0033 *0125 *0216 

0579 0760 0851 0941 1031 1121 
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EXPONENTIAL FUNCTIONS 


e Logso(e*) | e- | x | ak Logio(e*) 


.0000 0. 1.000000 || 0.50 
-0101 .00434 | 0.990050 } 0.51 
-0202 .00869 . 980199 || 0.52 
20305 .01303 . 970446 || 0.53 
-0408 .01737 - 960789 || 0.54 


-0513 0.02171 | 0.951229 || 0.55 
0615 .02606 .941765 || 0.56 
.0725  .03040 - 932394 || 0.57 
-0833 .03474 .923116 | 0.58 
0942 .03909 .913931 | 0.59 


-1052 0.04343 | 0.904837 || 0.60 
-1163  .04777 . 895834 || 0.61 
.1275 .05212 . 886920 | 0.62 
.1388 .05646 . 878095 || 0.63 
-1503  .06080 . 869358 || 0,64 


.1618 0.06514 | 0.860708 | 0.65 
.1735 .06949 . 852144 | 0.66 
-1853  .07383 ~843665 || 0.67 
,1972 .07817 . 835270 | 0.68 
-2092 . .08252 . 826959 | 0.69 


.2214 0.08686 | 0.818731 | 0.70 
.2337 .09120 . 810584 | 0.71 
-2461 .09554 . 802519 || 0.72 
-2586 .09989 . 794534 || 0.73 
-2712 .10423 . 786628 || 0.74 


-2840 0.10857 | 0.778801 |} 0.75 
-2969. .11292 . 771052 || 0.76 
-3100 .11726 . 763379 || 0.77 
.3231 .12160 . 755784 || 0.78 
-3364 .12595 . 748264 | 0.79 


.3499 0.13029 | 0.740818 | 0.80 
.3634 .13463 . 733447 || 0.81 
3771 = .13897 . 726149 || 0.82 
.38910 .14332 . 718924 || 0.83 
4049 .14766 . 711770 || 0.84 


.4191 0.15200 | 0.704688 || 0.85 
4333 .15635 | .697676 |} 0.86 
.4477 ..16069.| .690734 || 0.87 
.4623, . 16503 .683861 | 0.88 
.4770 16937 .677057 || 0.89 


.4918 0.17372 | 0.670320 | 0.90 
.5068  . 17806 . 663650 | 0.91 
.5220  .18240 . 657047 |; 0.92 
3.18675 . 650509 0. 

27. .19109 . 644036 | 0.94 


5683 0.19543 | 0.637628 | 
.5841 19978 .631284 | 
.6000 20412 . 625002 0.97 


‘8776 27361 | .532592 
-8965. .27795.|, 527292 


-9155 0.28229 | 0.522046 
-9348 .28663)) . 

.9542 29098 
- 29532 | 7 
9937 .29966 | .501576 


.0138 0.30401 |} 0.49 

.0340 . 30835, -491644 
0544 .31269 | .486752 
J _ .481909 
0959 .32138 | .477114 


.1170 0.32572 |. 0.473367 
-33006. |. -46 666 


0.449329 
| 44858 
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440432 
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. 38396 0,36915 | 0.427415 
.3632 387349. 
j 37784 


4109 138218 |. 1414783 
14351 138652 |. 1410656 


.4596 0.39087 | 0.406570 
.4843 39521 402524 
.5093  .399 . 898519, 
.53845 40389 804554 
.5600 40824 . 890628 


. 5857 0.41258 
,GI17 41692 
.6879 42127, 
6645 | 42561 
6912 42005 


.7183 0.43429 


DNYNNN NNNNN NNNNWN BREE BRR RR RRR RR RRR Re 
b <o 

=r 

i) 

© 


thotewnwny 
wo 
we 
cS 
© 





totobotb 





.6161 > . 20846. . 618783 | 
-6323 21280 . 612626 | 


< 
o 
to tobe bebe 





.6487 0,217 


~ 


te 


5.| 0.606531 1.00 | 





i 





i 


Bee BBREI 


EB 
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1,50 | 4.4817 0.65144 
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2.9743 47338 | 336216 
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3 -53853 - 28938 
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3.7062 .56893 - 269820 
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3.8574 0.58630 | 0.259240 
3. 2.5906 . 256661 
3.9354 .59498 - 254107 
3.9749 .59933 . 251579 | 
4.0149 .60367 . 249075 | 
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4.1371 .61670 - 241714 | 
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co e= Logio(e*) e- | x | e=  Logio(et) e= 
2.00 | 7.3891 0.86859 | 0.135335 || 2.50 | 12.182 1.08574 | 0.082085 
2.01'| 7.4633 .87293 - 133989 || 2.51 12.305 1.09008 .081268 
2102 ||. 7.5383) 87727. . 132655 || 2.52 12.429 1.09442 . 080460 
2.03 | 7.6141 .88162 . 131336 | 2.53 | 12.554 1.09877 .079659 
2.04 | 7.6906 .88596 . 130029 | 2.54 | 12.680 1.10311 . 078866 
2.05 | 7.7679 0.89030 | 0.128735 || 2.55 | 12.807 1.10745 0.078082 
2.06 | 7.8460 .89465 . 127454 || 2.56 12.936 1.11179 .077305 
2.07 | 7.9248 .89899 .126186 | 2.57 | 13.066 1.11614 .076536 
2.08 | 8.0045 .90333 .124930 | 2.58 | 13.197 1.12048 075774 
2.09 | 8.0849 .90768 . 123687 || 2.59 | 13.330 1.12482 .075020 
2.10 | 8.1662 0.91202 | 0.122456 |] 2.60 | 13.464 1.12917 | 0.074274 
2.11 | 8.2482 .91636 . 121238 |} 2.61 13.599 1.13351 073535 
2.12 | 8.3311 .92070 . 120032 2.62 13.736 1.13785 . 072803 

-13 | 8.4149 °.92505 . 118837 || 2.63 | 13.874 1.14219 .072078 

-14 | 8.4994 .92939 -117655 || 2.64 | 14.013 1.14654 | .071361 
2.15 | 8.5849 0.93373 | 0.116484 |} 2.65 | 14.154 1.15088 0.070651 
2.16 | 8.6711 .93808 115325 || 2.66 14.296 1.15522 069948 
2.17 | 8.7583 .94242 .114178 || 2.67 14.440 1.15957 069252 
2.18 | 8.8463 .94676 - 113042 | 2.68 | 14.585 1.16391 . 068563 
2.19 | 8.9352 .95110 -111917 || 2.69 14.732 1.16825 . 067881 
2.20 | 9.0250 0.95545 | 0.110803 || 2.70 | 14.880 1.17260 0.067206 
2.21 | 9.1157 .95979 .109701 2574 15.029 1.17694 . 066537 
2.22 | 9.2073 .96413 . 108609 || 2.72 15.180 1.18128 .065875 
2.23 | 9.2999 .96848 - 107528 || 2.73 15.333 1.18562 .065219 
2.24 | 9.3933 .97282 - 106459 || 2.74 | 15.487 1.18997 . 064570 
2.%5 | 9.4877 0.97716 | 0.105399 || 2.75 | 15.643 1.19431 0.063928 
2.26 | 9.5831 .98151 . 104350 || 2.76 15.800 1.19865 063292 
2.27 | 9.6794 .98585 - 103312 || 2.77 15.959 1.20300 062662 
2.28 | 9.7767 .99019 102284 2.78 16.119 1.20734 . 062039 
2.29 | 9.8749 .99453 -101266 || 2.79 | 16.281 1,21168 061421 
2.30 | 9.9742 0.99888 | 0.106259 2.80 | 16.445 1.21602 | 0.060810 
2.31 | 10.074 1.00322 .099261 2.81 16.610 1.22037 . 060205 
2.32 | 10.176 1.00756 098274 || 2.82 16.777 1.22471 059606 
2.33 | 10.278 1.01191 .097296 || 2.83 16.945 1.22905 059013 
2.34 | 10.381 1.01625 096328 || 2.84 17.116 1.23340 058426 
2.35 | 10.486 1.02059 | 0.095369 \ 2.85 | 17.288 1.23774 | 0.057844 
2.36 | 10.591 1.02493 .094420 || 2.86 17.462 1.24208 . 057269 
2.37 | 10.697 1.02928 . 093481 2.87 17.637 1.24643 . 056699 
2.38 | 10.805 1.03362 .092551 2.88 17.814 1.25077 056135 
2.39 | 10.913 1.03796 .091630 | 2.89 17.993 1.25511 055576 
2.40 | 11.023 1.04231 | 0.090718 || 2.90 | 18.174 1.25945 | 0.055023 
2.41 11.134 1.04665 .089815 || 2.91 18.357 1.26380 054476 
2.42 | 11.246 1.05099 . 088922 2.92 18.541 1.26814 . 053934 
2.43 11.359 1.05534 . 088037 2.93 18.728 1.27248 . 053397 
2.44 | 11,473 1.05968 087161 2.94 18.916 1.27683 . 052866 
2.45 | 11.588 1.06402 | 0.086294 || 2.95 19.106 1.28117 | 0.052340 
2.46 | 11.705 1.06836 085435 2.96 19.298 1.28551 .051819 
2.47 | 11.822 1.07271 084585 || 2.97 19.492 1.28985 . 051303 
2.48 | 11.941 1.07705 .083743 2.98 19.688 1.29420 . 050793 
2.49 12.061 1.08139 .082910 2.99 19.886 1.29854 .0E0287 
2.50 | 12.182 1.08574 | 0.082085 3.00 20.086 1.30288 | 0.049787 
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x e= Logio(e*) ez | x | ez Logio(ez) e-= 
20.086 1.30288 | 0.049787 || 3.50 | 33.115 1.52003 | 0.030197 
20.287 1.30723 .049292 | 3.51 | 33.448 1.52437 029897 

1:31157 .048801 || 3.52 | 33.784 1.52872 029599 
1.31591 .048316 | 3.53 | 34.124 1.53306 029305 
1.32026 .047835 || 3.54 | 34.467 1.53740 -029013 
1.32460 | 0.047359 || 3.55 | 34.813 1.54175 | 0.028725 
1.32894 .046888 || 3.56 | 35.163 1.54609 028439 
1.33328 .046421 || 3.57 | 35.517 1.55043 028156 
1.33763 .045959 || 3.58 | 35.874 1.55477 . 027876 
1.34197 045502 || 3.59 | 36.234 1.55912 027598 
1.34631 | 0.045049 || 3.60 | 36.598 1.56346 | 0.027324 
1.35066 .044601 || 3.61 | 36.966 1.56780 . 027052 
1.35500 044157 || 3.62 | 37.338 1.57215 026783 
1.35934 043718 || 3.63 | 37.713 1.57649 .026516 
1.36368 . 043283 || 3.64 | 38.092 1.58083 .026252 
1.36803 | 0.042852 || 3.65 | 38.475 1.58517 | 0.025991 
1.37237 .042426 || 3.66 | 38.861 1.58952 .025733 
1.37671 .042004 || 3.67 | 39.252 1.59386 .025476 
1.38106 .041586 || 3.68 | 39.646 1.59820 025223 
1.38540 .041172 || 3.69 | 40.045 1.60255 024972 
1.38974 | 0.040762 || 3.70 | 40.447 1.60689 | 0.024724 
1.39409 040357 || 3.71 | 40.854 1.61123 .024478 
1.39843 .039955 || 3.72 | 41.264 1.61558 . 024234 
1.40277 .039557 || 3.73 | 41.679 1.61992 .023993 
-1,40711 .039164 || 3.74 | 42.098 1.62426 023754 
1.41146 | 0.038774 || 3.75 | 42.521 1.62860 | 0.023518 
1.41580 .038388 || 3.76 | 42.948 1.63295 . 023284 
1.42014 .038006 || 3.77 | 43.380 1.63729 023052 
1.42449 .037628 || 3.78 | 43.816 1.64163 . 022823 
1.42883 .037254 || 3.79 | 44.256 1.64598 022596 
1.43317 | 0.036883 || 3.80 | 44.701 1.65032 | 0.022371 
1.43751 .036516 || 3.81 | 46.150 1.65466 022148 
1.44186 .036153 || 3.82 | 45.604 1.65900 021928 
1.44620 .035793 || 3.83 | 46.063 1.66335 .021710 
1.45054 .035437 || 3.84 | 46.525 1.66769 .021494 
1.45489 | 0.035084 || 3.85 | 46.993 1.67203 | 0.021280 
1.45923 .034735 || 3.86 | 472465 1.67638 021068 
1.46357 .034390 || 3.87 | 47.942 1.68072 . 020858 
1.46792 .034047 || 3.88 | 48.424 1.68506 .020651 
1.47226 .033709 || 3.89 | 48.911 1.68941 .020445° 
1.47660 | 0.033373 || 3.90 | 49.402 1.69375 | 0.020242 
1.48094 .033041 || 3.91 | 49.899 1.69809 .020041 
1.48529 .032712 || 3.92 | 50.400 1.70243 019841 
1.48963 . 032387 | 3.93 | 50.907 1.70678 . 019644 
1.49397 .032065 | 3.94 | 51.419 1.71112 .019448 
1.49832 | 0.031746 |} 3.95 | 51.935 1.71546 | 0.019255 
1.50266 .031430 || 3.96 | 52.457 1.71981 019063 
1.50700 031117 | 3.97 | 52.985 1.72415 .018873 
1.51134 . 030807 | 3.98 | 53.517 1.72849 018686 
1.51569 .030501 3.99 | 54.055 1.73283 .018500 
1.52003 .030197 1 .018316 
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EXPONENTIAL FUNCTIONS (Continued) 
oc e*  Loguo(e*) | ez By | e* «.Logiole?) |) @-? © 
{ 

4.00 | 54.598 1.73718 .018316 || 4.50 | 90.017 1.95433 } 0.011109. 
401 |}.55.147 1.74152 .018133 || 4.51 | 90.922 1.95867 | ».010998 
4.02 | 55.701 1.74586 .017953 || 4.52 | 91.836 1.96301 | .010889. 
4.03 |.56.261 1.75021 .017774 || 4.53 |°92.759 1.96735 | .010781 
4,04))56.826 1.75455 017597 || 4.54 | 93.691 1.97170)| °.010673 
4.05 | 57.397 1.75889 .017422 | 4.55 | 94.632 1.97604 | 0.010567 
4.06 | 57.974 1.76324 .017249 || 4.56 | 95.583 1.98038 010462 
4.07 |. 58.557 1.76758 .017077 || 4.57 |. 96.544 1.98473 0103538 
4,08 | 59.145. 1.77192 .016907 || 4.58 | 97.514 1.98907 010255 
4,09 .| 59.740 1.77626 .016739 || 4.59 | 98.494 1,99341 010153 
4.10. | 60.340 1.78061 .016573 || 4.60 | 99.484 1.99775 | 0.010052 
4.11 | 60.947 1.78495 .016408 || 4.61 | 100,48 2.00210 | | .009952 
4,12 | 61.559 1.78929 .016245 || 4.62 | 101,49 2.00644 .009853° 
4,13 | 62.178 1.79364 .016083 || 4.63 | 102,51 2.01078 .009755 
4.14 | 62.803 1.79798 .015923 || 4.64 | 103,54 2.01618 .009658 
4.15 | 63.434 1.80232 .015764 || 4.65 | 104,58 2,01947 | 0.009562 
4,16 | 64.072 1.80667,| .015608 || 4.66 | 105,64 2.023881 . 009466 
4.17 | 64.715 1.81101 .015452 || 4.67 | 106,70 2.02816 | 10093872 
4.18 | 65.366 1.81535 .015299 || 4.68 | 107.77 2.03250 .009279 
4.19, | 66.023 1.81969 .015146 || 4.69 | 108,85 2.03684 .009187 
4.20 | 66.686 1.82404 .014996.|| 4.70 | 109.95 2.04118 | 0.009095 
4,21 | 67.357 1.82838 2014846 || 4.71 | 111,05 2.04553 009005 
4.22 | 68.033 1.83272 :014699 || 4,72 | 112.17 2.04987 008915 
4.23 | 68.717 1.83707 .014552 |} 4.73.) 113,30, 2.05421 008826 
4.24 | 69.408 1.84141 014408 || 4.74 | 114,48) 2.05856 008739 
4.25 |°70.105 1.84575 1014264 || 4.75 | 115,58 2.06290} 0.008652 
4.26 | 70.810 1.85009 .014122 |} 4.76 | 116,75 2.06724 

4.27 | 71.522 1.85444 2013982: || 4.77]. 117,92 2.07158 008480 
4.28 |. 72.240 1.85878 -013843 || 4.78°| 119,10) 2.07593 008396 
4:29 | 72.966 1.86312 .013705 || 4.79 | 120,30 2; 08027 008312 
4.30 | 73.700 1.86747 .013569 || 4.80 | 121,51 2.08461 | 0.008230 
4.31 | 74,440 1.87181 .013434 || 4.81 | 122,78 2.08896 008148 
4.32 | 75.189 1.87615 .013300 || 4.82) | 123,97 2.09830 008067 
4.83, | 75.944 1.88050 .013168 || 4.83. | 125,21 2.09764 007987 
4.34 |,76.708 1.88484 .013037 || 4.84 | 126,47 2.10199 007907 
4.35 | 77.478 1,88918 .012907 || 4.95-| 127,74 2.10633 | 0.007828 
4.36; |. 78.257. 1, 89352 2012778. || 4,86 | 129,02 2.11067 007750 
4.37 |. 79.044, 1.89787 -012651 | 4,87 | 130.32 2:11601 007673 
4.38 | 79.838\1.90221 .012525 || 4.88 | 131,63)2,11936 007597 
4.39 | 80.640 1.90655 .012401 || 4.89: | 132,95 2,12870 007521 
4.40 | 81.451 1.91090 2012277 || 4.90 | 134,29 2.12804 | 0.007447 
4.41 | 82.269 1.91524 .012155 |) 4.91 | 135,64 2.13239 ,007872 
4.42 | 83.096 1.91958 ,012034 || 4.92 | 137,00 2.13673.) 9.007299 
4.43 | 83.931 1.92392 .011914 || 4.93 | 138,38 2.14107 :007227 
4.44 | 84.775: 1.92827 .011796,|) 4.94 | 139,77,2,14541 007155 
4.45 | 85.627 1.93261 011679: || 4.95 | 141.17 2.14976 | 0,007083 
4.46 | 86.488 1.93695 (011562 || 4.96 | 142,59 2.15410 007013 
4.47 | 87.357 1,94130 .011447 || 4.97 | 144,03 2,15844 | .006943 
4.48 | 88.235 1.94564 .011833. |} 4.98 | 145,47 2.16279 | © ,006874 
4.49 | 89.121 1.94998 (011221 |} 4.99 | 146,94 2.16713 6806 
4.50 | 90.017 1.95433 011109 || 5.00 | 148,41 2,17147 | 0.006733 
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x | e= Logio(e*) e= | x | ez | Logio(e?) |, et 
5.00 | 148.41 2.17147 | 0.006738 | 5.0 | 148.41 2.17147 | 0.006738 
5,01 | 149.90 2.17582 | .006671+})! 5.1-|' 164.02 2.21490. |. '.006097 
5.02 | 151.41 2.18016 | .006605 ||, 5.2 | 181.27 2.25833 |. .005517 

5.03 | 152.93,2.18450 |, .006539 ||, 5.3. | 200.34, 2.30176 |. .004992 
5.04 | 154.47 2.18884 | .006474 || 5.4 | 221.41, 2.34519, | 004517 
5.05 | 156,02 2.19319 | 0.006409 | 5.5 | 244.69 2.38862 | 0.004087 
5.06 | 157.59 2.19753 | .006346 || “5.6 | 270.43 2.43205 |’ ° 003698 
o 5,07 | 159.17 2,20187 }.,...006282,], 5.7. | 298.87 2.47548.|. 003346 
~ 5.08 | 160.77 2.20622 | .006220 || 5.8 | 330.30 2.51891 | -003028 
5.09 | 162.39 2.21056 |. .006158 |}, 5.9,.|.365.04 2.56234, |, .002739 
6.10 '| 164,02 2.21490 | 0.006097. 6.0 | 403.43 2.60577. | 0.002479 
“5.11 | 165.67 2'21924 | 006036 | 6.1 | 445.86 2.64920 | ° .002243 
a Dre Bod 26 2.22359 | .005976.]|, 6.2 | 492.75..2.69263..|, 002029 
5.13 | 169.92 2.22793 | "005917.]. 6.3 |, 544.57 2.73606 “Op 4835 
6.14 | (170.72 2.23227 | .005858 ], 6.4 |, 601.85 2.77948,| 001662 
515 | 172.43 2.23662 | 0.005799 | 6.5 | 665.14 2.82291 | 0.001503 
5.16 | 174.16 2.24096 | .005742 || 6.6 | 735.10 2.86634] .001360 
5.17 | 175.91 2.24530 | .005685 ||, 6.7 | 812.41 2.90977.|, ..001231 
5.18 | 177.68 2.24965 | .005628 } 6.8 | 897.85,2.95320 | .001114 
5.19 | (179.47 2,25399 | 005572 || 6.9 | 992.27. 2.99663 | 001008 
5.20 | 181.27 2.25833 | 0.005517 || 7.0. | 1096.6 3.04006 | 0.000912 
5.21 | 183.09 2/26267 | ' 005462] 7.1 | 1212.0 3.08349 | . 000825 
5.22 | 184,93 2.26702 |. ..005407 |. 7.2,|.1339.4 3.12692 |, 000747 
5,23 | 186.79 2.27136 | 005354 || 7.3. |. 1480.3 3.17035 |. .000676 
5,24 | 188,67 2.27570 | .005300 || 7.4-] 1636.0 3.21378 |. 000611 
5.25 | 190.57 2.28005 |, 0.005248 || 7.6 | 1808.0 3.25721 | 0.000553 
5.26 | 192.48 2.28439 | 005195 || 7.6 | 1998.2 3.30064 | .000500. 
_ 5.27 | 194,42 2,28873 | .005144,||. 7.7, | 2208.3 3.34407 |. 000453 
5.28 | 196.37 2.29307 | 005092 || 7.8 | 2440.6 3.38750 | .000410 
-5.29 | 198.34 2.29742 | .005042 |) 7.9 | 2697.3 3.43093 | °.000371 
5.30 | 200.34 2.30176 | 0.004992 | 8.0 | 2981.0 3.47436 | 0.000335 
5.31 | 202.35 2.30610 | .004942 || 8.1 | 3294.5 3.51779 | .000304 
. 5.32 | 204.38 2.31045 | .004893 ||, 8.2 |. 3641.0 3.56121, |. .,000275 
- 5.33 | 206.44 2.31479 | .004844 ] 8.3 | 4023.9 3.60464 | 000249 
5.34 | 208.51 2.31913 | .004796 | 8.4 | 4447.1 3.64807 |. 000225 
5.35 | 210,61 2.32348 | 0.004748 | 8.5 | 4914,8 3.69150 | 0.000203 
5.33 | 212.72 2.32782 | .004701 | 8.6 | 5431,7 3.73493 | .000184 
5.37 | 214,86 2.33216 | .004654 } 8.7 | 6002.9 3.77836. | .000167 
5,38 | 217.02 2,33650 004608 | 8.8 | 6634.2 3.82179 | .000151 
5,39 | 219.20 2.34085 |. .004562 | 8.9 | 7332.0 3.86522 |. .000136 
5.40 | 221,41 2.34519 | 0.004517 | 9.0 | 8103.1 3.90865 | 0.000123 
5.41 | 223.63 2.34953 | .004472 | 9.1 | 8955.3 3.95208 | ~.000112 
5.42 | 225.88 2.35388 | 004427 | 9.2 | 9897.1 3.99551 | .000101 
5.43 | 228.15 2.35822 | .004383 || 9.3 | 10938 4.03894 | .000091 
5,44 | 230.44 2.36256 | .004339 | 9.4 | 12088 4.08237 | .000083 
5.45 | 232.76 2.36690 | 0.004296 | 9.5 | 13360 4.12580 | 0.000075 
5.46 | 235.10 2.37125 | .004254 || 9.6 | 14765 4.16923 | .000068 
5.47 | 237.46 2.37559 | .004211 || 9.7 | 16318 4.21266 |. .000061 
5.48 | 239.85 2.37993 | .004169 | 9.8 | 18034 4.25609 | .000055 
5.49 | 242.26 2.38428 | .004128 || 9.9 | 19930 4.29952] .000050 
5.50 | 244.69 2.38862*| 0.004087 | 10.0 | 22026 4.34294 | 0.000045 
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The logarithms given below show the mantissa only, The proper charac- 
teristic must be added. 











Sinh z Cosh z Tanh z oth x 
Value logio | Value logio | Value me — logio 
ae 0.00000 — .00000 .00000)0.00000 C) 
01000 .00001} 1.00005 .00002} .01000 99999 100. 003 .00001 
0102 .02000 .30106; 1.00020 .00009] .02000 .300! 50.007 .69903 


0.03 -03000 .47719 
0.04 -04001 .60218 


0.05 | 0.05002 .69915 
0.06 .06004 .77841 
0.07 -07006 .84545 
0.08 -08009 .90355 
0.09 -09012 .95483 


0.10 | 0.10017 .00072 
0.11 -11022 .04227 


-00045 .00020) .02999 “47699 33.343  .52301 
-00080 .00035| .03998 .60183] 25.013 .39817 


-00125 .00054/0.04995 :69861] 20.017 .30139 
.00180 .00073} .05993 .77763} 16.687 .22237 
.00245 .00106} .06989 .84439] 14.309 .15561 
-00320 .00139|} .07983 .90216] 12.527 .09784 
-00405 .00176} .08976 .95307] 11.141 .04693 


-00500 .00217/0.09967 .99856 5 e 
-00606 .00262) .10956 .03965: 9.1275 .96035 


3 
. 
g 
fe 


0.12 . 12029 .08022) 1.00721 .00312] .11943 .07710} 8.3733 .92290 
0.13 -18037 .11517} 1.00846 .00366| .12927 .11151| 7.7356 .88849 
0.14 - 14046 .14755) 1.00932 .00424} .13909 .14330| 7.1895 .85670 
0.15 | 0.15056 .17772) 1.01127 .00487|0.14889 .17285| 6.7166 .82715 
0.16 .16068 . 20597) 1.01283 .00554| .15865 .20044} 6.3032 .79956 
0.17 .17082 . 23254) 1.01448 .00625| .16838 .22629] 5.9389 .77371 
0.18 .18097 .25762| 1.01624 .00700] .17808 .25062| 5.6154 .74938 
0.19 -19115 .28136] 1.01810 .00779| .18775 .27357| 5.3263 .72643 


0.20 | 0.20134 .30392 
0.21 -21155 .32541 
0.22 .22178 .34592 
0.23 - 23203. .36555 
0.24 - 24231 .38437 


0.25 | 0.25261 .40245 
0.26 - 26294 .41986 
0:27 - 27329 .43663 
0.28 . 28367 .45282 
0.29 .29408 .46847 


0.30 | 0.30452 .48362 
0.31 .31499 .49830 
0.32 .32549 .51254 
0.33 .33602 . 52637 
0.34 -34659 .53981 


0.35 | 0.35719 .55290 
0.36 -36783 ,56564 
0.37 .37850 .57807 
0.38 -38921 .59019 
0.39 .39996 .60202 


.02007 .00863/0.19738 .29529 
-02213 .00951} .20697 .31590 
-02430 .01043) .21652 .33549 
-02657 .01139| .22603 .35416 
-02894 .01239] .28550 .37198 


-03141 .01343/0.24492 .38902 
-03399 .01452] .25430 .40534 
.03667 .01564| .26362 .42099 
-03946 .01681| .27291 43601 
-04235 .01801} .28213 .45046 


7 
.04534 .01926/0.29131 .46436 
.04844 .02054| .30044 .47775 
.05164 .02187| .30951 .49067 
-05495 .02323) .31852 .50314 
-05836 .02463} .32748 .51518 


.06188 .02607|0.33638 .52682 
.06550 .02755| .34521 .53809 
.06923 .02907] .35399 .54899 
.07307 .03063] .36271 .55956 
.07702 .03222| .37136 .56980 


-4327 .53564 
-3285 .52225 
-2309 . 50933 
- 1395 |.49686 
-0536 .48482 


-9729 .47318 
.8968 .46191 
8249 .45101 
7570 .44044 
-6928 .43020 


PA ret et pete ek rt pt feat tek fk ft fake pk fk free kp ffl hk fpf ek ph ph pk fe fe fe ph fd fed ek fh ch, fd ped feet fd 





NYNNNH NYNNN NNWNNNH WWWWH WwWoR ee RO 





0.40 | 0.41075 .61358] 1.08107 .03385|0.37995 .57973 6319 .42027 
0.41 -42158 .62488] 1.08523 .03552| .38847 .58936 5742 .41064 
0.42 -43246 .63594] 1.08950 .03723] .39693 .59871 5193 .40129 
0.43 -44337 .64677| 1.09388 .03897| .40532 .60780 .4672 .39220 
0.44 -45434 ,65738) 1.09837 .04075| .41364 .61663 .4175 .38337 
0.45 | 0.45534 .66777| 1.10297 .04256/0.42190 , 62521 .3702 .37479 
0.46 .47640 ,67797| 1.10768 .04441| .43008 .63355 .3251 .36645 
0.47 48750 .68797| 1.11250 .04630| .43820 64167 . 2821 .35833 
0.48 -49865 .69779] 1.11743 .04822 - 44624, 64957 . 2409 .35043 
0.49 50984 .70744 12247 .05018) .45422 . 65726 2016 .34274 
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. The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 














Sinh z Cosh x Tanh zx Coth z 
x 
Value logio | Value logio | Value logio | Value logio 
0.50 | 0.52110 .71692| 1.12763 05217 0.46212 .66475} 2.1640 .33525 
0.51 -53240 .72624] 1.13289 .05419]} .46995 .67205 2.1279 .32795 
0.52 .54375 .73540] 1.13827 .05625| .47770 .67916 2.0934 .32084 
0.53 -55516 .74442) 1.14377 .05834] .48538 .68608 2.0602 .31392 
0.54 .56663 .75330] 1.14938 .06046] .49299 . 69284 2.0284 .30716 
6.55 | 0.57815 .76204] 1.15510 .06262/0.50052 .69942] 1. 9979 .30058 
0.56 -58973 .77065| 1.16094 .06481| .50798 .70584 1.9686 .29416 
0.57 .60137 .77914) 1.16690 .06703] .51536 .71211| 1.9404 |28789 
0.58 -61307 .78751) 1.17297 .06929] .52267 .71822 1.9133 .28178 
0.59 -62483 .79576| 1.17916 .07157| .52990 .72419| 1.8872 |27581 
0.60 | 0.63665 .80390| 1.18547 .07389/0.53705 .73001} 1.8620 . 26999 
0.61 -64854 .81194) 1.19189 .07624| .54413 .73570 1.8378 .26430 
0.62 -66049 .81987] 1.19844 .07861] .55113 .74125 1.8145 .25875 
0.63 -67251 .82770} 1.20510. .08102] . 55805 .74667| 1.7919 .25333 
0.64} .68459 . 83543) 1.21189 208346] .56490 .75197| 1.7702 . 24803 
0.65 | 0.69675 .84308] 1.21879 .08593/0.57167 .75715 7493 .24285 
0.66 . 70897 .85063) 1.22582 .08843| .57836 . 76220 7290 .23780 
0.67 . 72126 .85809|} 1.23297 .09095] .58498 .76714 7095 .23286 
0.68 . 73363 .86548] 1.24025 .09351| .59152 . 77197 6906 .22803 
0.69 -74607 .87278] 1.24765 .09609| .59798 . 77669 6723 .22331 
0.70 | 0.75858: .88000} 1.25517 .09870|0. 60437 . 78130 6546 .21870 
0.71 -77117 88715) 1.26282 .10134| .61068 .78581 6375 .21419 


0.72 - 78384 .89423] 1.27059 .10401| .61691 .79022 
0.73 - 79659 .90123 


0.74] .80941 .90817 


0.75 | 0.82232 .91504 
- 0.76 . 83530 .92185 
0.77 . 84838 .92859 


.27849 .10670] .62307 .79453 
-28652 .10942} .62915 .79875 


.29468 .11216/0.63515 . 80288 
380297 .11493) .64108 .80691 
.31139 .11773/ .64693 .81086 
0.78 -86153 .93527) 1.31994 .12055| .65271 .81472 
0.79 -87478 .94190|' 1.32862 .12340] .65841 .81850 


1 
1 
1 
1 
1 1 
1 1 
ul 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
0.80 | 0.88811 .94846) 1.33743 .12627/0.66404 .82219| 1. 
1.34638 .12917] .66959 .82581 wate - 17419 
1 = 
1 1 
1 1 
F 1 
1 1 
1 i 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 











5059 .17781 
0.81 -90152 .95498 
0.82 -91503 .96144) 1.35547 .13209| .67507 .82935 4813 .17065 
0.83 .92863 .96784) 1.36468 .13503] .68048 . 83281 4696 .16719 
0.84 - 94233 .97420) 1.37404 .13800} .68581 .83620 4581 .16380 
0.85 | 0.95612 .98051| 1.38353 .14099/0.69107 .83952 4470 .16048 
0.86 -97000 .98677} 1.39316 .14400} .69626 .84277 4362 .15723 
0.87 -98398 .99299} 1.40293 .14704) .70137 .84595 4258 .15405 
0.88 | .99806 .99916) 1.41284 .15009) .70642 .84906 4156 .15094 
0.89 | 1.01224 .00528) 1.42289 .15317| .71139 .85211 4057 .14789 
0.90 | 1.02652 .01137| 1.43309 .15627/0.71630 .85509 3961 .14491 
0.91 | 1.04090 .01741] 1.44342 .15939} .72113 .85801 3867 .14199 
0.92 | 1.05539 .02341) 1.45390 .16254| .72590 .86088 3776 .13912 
0.93 | 1.06998 .02937| 1.46453 .16570| .73059 .86368 3687 .13632 
0.94) 1.08468 .03530] 1.47530 .16888) .73522 .86642 3601 .13358 
0.95 | 1.09948 .04119] 1.48623 .17208/0.73978 .86910 -3517 .13090 
0.96 | 1.11440 .04704|) 1.49729 .17531] .74428 .87173 -38436 .12827 
0.97 | 1.12943 .05286| 1.50851 .17855] .74870 .87431 -3356 .12569 
0.98 | 1.14457 .05864; 1.51988 .18181} .75307 .87683 -38279 .12317 
0.99} 1.15983 .06439) 1.53141 .18509) .75736 .87930 -3204 .12070 
TE, 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. 


The proper char- 

















Sinh x Cosh x Tanh x Coth x 

x 

Value logio | Value logio | Value logio'| Value logio 
1.00 | 1.17520 .07011} 1.54308 .18839/0.76159 .88172) 1.3130 .11828 
1.01 | 1.19069 .07580| 1.55491 .19171| .76576 .88409| 1.3059 .11591 
1.02 | 1.20630 .08146| 1.56689 .19504| .76987 .88642) 1.2989 /11358 
103 | 1.22203 .08708| 1.57904 .19839) .77391 .88869) 1.2921 .11131 
1.04 1.23788 .09268| 1.59134 .20176] .77789 .89092| 1.2855 .10908 
1.05 | 1.25386 .09825| 1.60379 .20515|0.78181 .89310| 1.2791 .10690 
1.06. | 1.26996 .10379| 1.61641 .20855| .78566 .89524 1.2728 .10476 
1.07 | 1.28619 .10930] 1.62919 .21197| .78946 .89733| 1.2667 . 10267 
1.08 | 1.30254 .11479| 1.64214 .21541| .79320 |89938 1.2607 .10062 
1.09.| 1.31903 .12025| 1.65525 .21886| .79688 .90139| ‘1.2549 .09861 
£.10'| 1.33565 .12569| 1.66852 .22233/0.80050 .90336) 1.2492) .09664 
1.11 | 1.35240 .13111] 1.68196 .22582| .80406 .90529) 11.2437 .09471 
1.12 | 4.36929 .13649] 1.69557 .22931) .80757 .90718 1.2383 .09282 
1.13 | 1.38631 .14186] 1.70934 .23283] .81102 .90903) 11.2380 .09097 
1.14 | 1.40347 _14720| 1.72329 123636) .81441 .91085| 1.2279 .08915 
1.15 | 1.42078 .15253) 1.73741 .23990/0.81775 .91262| 1.2229) .08738 
1.16} 1.43822 .15783| 1.75171 .24346| .82104 .91436 1.2180 .08564 
1.17] 1.45581 .16311| 1.76618 .24703] .82427 .91607 1.2132 .08393 
1.18 1.47355 .16836] 1.78083 :25062| .82745 .91774| ‘1.2085 . 08226 
1.19.| 1.49143. .17360| 1.79565 (25422) .83058 .91938| 1.2040 
1.20 | 1.50946 .17882] 1.81066 .25784|0.83365 .92099| 1.1995 .07901 
1.21 | 1.52764. .18402] 1.82584 .26146] .83668 .92256), 1.1952 07744 
1.22 | 1.54598 .18920| 1.84121 126510|} .83965 .92410 1.1910 .07590 
1.23 | 1.56447 .19437| 1.85676 .26876| .84258 .92561| 1.1868 .07439 
1.24| 1.58311 .19951| 1.87250 127242) .84546 .92709| 1.1828 .07291 
1.25 | 1.60192 .20464| 1.88842 .27610/0.84828 .92854| 1.1789 .07146 
1.26] 1.62088 .20975| 1.90454 .27979| .85106 .92996| 1.1750 .07004 
1.27 | 1.64001 .21485| 1.92084 .28349) .85380 .93135 1.1712 .06865 
1.28 | 1.65930 .21993] 1.93734 .28721] |.85648 .93272 1.1676 .06728 
1.29 | 1.67876 .22499| 1.95403 .29093] .85913 .93406| 1.1640 .06594 
1.30 | 1.69838 .23004| 1.97091 .29467|0.86172 .93537| 1.1605 .06463 
1.31 | 1.71818 .23507| 1.98800 .29842) .86428 .93665| 1.1570 . 06335 
1.32 | 1.73814 .24009| 2.00528 .30217] ..86678 .93791| 1.1537 .06209 
1.33 | 1.75828 .24509| 2.02276 .30594| .86925 .93914| 1.1504 .06086 
1.34 | 1.77860 .25008| 2.04044 .30972| .87167 .94035| 1.1472 .05965 
1.35 | 1.79909 .25505| 2.05883 .31352/0.87405 .94154| 1.1441 .05846 
1.36 | 1.81977 .26002| 2.07643 .31732| .87639 .94270) 1.1410 .05730 
1.37 | 1.84062 - 26496 2.09473 .32113) .87869 .94384| 1.1381 .05616 
1.38 | 1.86166 .26990| 2.11324 .32495| .88095 .94495| 1.1351 .05505 
1.39 | 1.88289 |27482| 2.13196 .32878| .88317 .94604) 1.1323 .05396 
1.40 | 1.90430 .27974| 2.15090 .33262/0.88535 .94712| 1.1295 .05288 
1.41 | 1.92591 |28464| 2.17005 .33647| .88749 .94817| 1.1268 .05183 
1.42 | 1.94770 .28952| 2.18942 .34033] .88960 .94919] 1.1241 .05081 
1.43 | 1.96970 .29440| 2.20900 .34420| .89167 .95020| 1.1215 .04980 
1.44 | 1.99188 .29926| 2.22881 .34807} .89370 .95119] 1.1189 .04881 
1.45 | 2.01427 .30412] 2.24884 .35196/0.89569 .95216| 1.1165 .04784 
1.46 | 2.03686 .30896| 2.26910 .35585| .89765 .95311| 1.1140 .04689 
1.47 | 2.05965 .31379) 2.28958 .35976| .89958 .95404| 1.1116 .04596 
1.48 | 2.08265 .31862] 2.31029 .36367| .90147 .95495| 1.1093 .04505 
1.49 | 2.10586 .32343) 2.33123 .36759| .90332 .95584) 1.1070 .04416 








mete niente 
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HYPERBOLIC FUNCTIONS (Continued) 


~\ The logarithms given below show the mantissa only.. The proper char- 
acteristic must be added. y 




















'Sinh x Cosh x Tanh x Coth z 
Ele 
Value logio | Value logis | Value logio | Value logio 
'4.50 | 2.12928 .32823) 2 35241 .37151/0.90515 .95672} 1.1048 .04328 
1.51 | 2.15291 .33303|] 2.37382 .37545| .90694 .95758} 1.1026 .04242 
1.52 | 2.17676 .33781) 2.39547 .37939| .90870 .95842) 1.1005 .04158 
1.53 | 2.20082 .34258) 2.41736 .38334| .91042 .95924| 1.0984 .04076 
1.54 | 2.22510 .34735; 2.43949 .38730| .91212 .96005|) 1.0963 .03995 
1.55 | 2.24961 .35211) 2.46186 .391260.91379 .96084] - 1.0948 .03916 
1.56 | 2.27434 .35686| 2.48448 .39524| .91542 .96162} 1.0924 _03838 
1.57 | 2.29930 .36160} 2.50735 .39921) .91703 .96238) 1.0905 .03762 
“9.58 | 2.32449 .36633| 2.53047 .40320).91860 .96313} 1.0886 .03687 
1.59 | 2.34991 .37105| 2.55384 .40719) .92015 .96386] 1.0868 .03614 
1.60 | 2.37557 .37577) 2.57746 .41119'0.92167 .96457) 1.0850 .03543 
- 1.61 | 2.40146 . 33048) 2.60135 .41520! .92316 .9652 1.0832 .03472 
- 1.62 | 2.42760 .38518 2.62549 .41921| .92462 .96597) 1.0815 .03403 
-1.63 | 2.45397 .38987) 2.64990 .42323) .92606 .96664} 1.0798 .03336 
-1.64 | 2.48059 .39456|) 2.67457 .42725) .92747 .96730) 1.0782 .03270 
1.65 | 2.50746 .39923) 2.69951 .43129'0.92886 .96795| 1.0766 .03205 
© 1.66 | 2.538459 .40391) 2.72472 .43532) .93022 .96858/ 1.0750 .03142 
“1167 | 2.56196 .40857| 2.75021 .43937) .93155 .96921| 1.0735 .03079 
-1.68 | 2.58959 .41323) 2.77596 .44341). .93286 .96982) 1.0720 .03018 
1.69 | 2.61748 .41788) 2.80200 .44747| .93415 .97042! ©1.0705 .02958 
1.70 | 2:64563 -.42253) 2.82832 . a5153) .93541 .97100) 1.0691 .02900 
“0.71 | 2:67405 .42717) 2.85491 . 45559) .93665 .97158) 1.0676 .02842 
1.72 | 2.70273 .43180} 2.88180 .45966)..93786 .97214; 1.0663 .02786 
1.73 | 2.73168 .43643) 2.90897 .46374| .93906 .97269| 1.0649 .02731. 
1.741) 2. 76091 .44105| 2.93643 .46782).94023 .97323] 1.0636 .02677 
4.75 | 2.79041 .44567) 2.96419 .47191,0.94138 .97376; 1.0623 .02624 
1.76 | 2.82020 .45028| 2.99224 .47600| .94250 .97428) .1.0610 .02572 
1.77 | 2'85026 _45488) 3.02059 .48009) .94361 .97479! 1.0598 .02521 
1.78 | 2.88061 .45948) 3.04925 .48419 .94470 .97529] 1.0585 .02471 
1.79 | 2.927125 . 46408) 3.07821 .48830| .94576 .97578) 1.0574 .02422 
1.80 | 2.94217 _46867| 3.10747 .492410.94681 _97626; 1.0562 .02374 
1.81 | 2.97340 .47325|) 3 13705 .49652| .94783 .97673) 1.0550 .02327 
1.82 | 3.00492 .47783) 3.16694 .50064/ .94884 _97719| 1.0539 .02281 
1.83 | 3.03674 .48241) 3.19715 .50476) .94983 .97764;) 1.0528 .02236 
1.84 | 3.06886 48698) 3.22768 .50889) .95080 .97809] 1.0518 .02191 
1.85 | 3.10129 .49154) 3.25853 .51302/0.95175 .97852|) 1.0507 .02148 
1.86 | 3.13403 .49610) 3.28970 .51716 .95268 .97895, 1.0497 .02105 
1.87 | 3.16709 .50066 3.32121 .52130 .95359 .97936] 1.0487 .02064 
1.88 | 8.20046 .50521, 3.35305 .52544; .95449 .97977; 1.0477 .02023 
1.89 | 3.23415 .50976) 3.38522 .52959) .95537 .98017|} 1.0467 .01983 
1.90 | 3.26816 .51430] 3.41773 .53374'0.95624 .98057] 1.0458 .01943 
1.91 | 3.30250 .51884! 3.45058 .53789| .95709 .98095; 1.0448 .01905 
1.92} 3.38718 .52338| 3.48378 .54205) .95792 .98133): 1.0439 .01867 
1.93 | 3.37218 .52791| 3.51733 .54621| .95873 .98170! 1.0430 .01830 
1.94 | 3.40752 .53244) 3.55123 .550388) .95953 .98206) 1.0422 .01794 
£2.95 | 3.44321 .53696| 3.58548 .554550.96032 .98242) 1.0413 .01758 
$1.96 | 3.47923 .54148| 3.62009 .55872| .96109 .98276; 1.0405 .01724 
1.97 | 3.51561 .5460C) 3.65507 .56290) .96185 .98311} 1.0397 .01689 
1.98 | 3.55234 .55051) 3.69041 .56707) .96259 .98344; 1.0389 .01656 
1.99 | 3.58942 .55502} 3.72611 .57126| .96331 .98377| 1.0381 .01623 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char- 
acteristic must be added. 





Cosh x 


Tanh « Coth x 


Sinh x 





Value logis | Value  logio | Value logio | Value  loguo 














2.00 | 3.62686 .55953) 3.76220 .57544/0.96403 .98409] 1.0373 .01591 - 
2.01 | 3.66466 .56403| 3.79865 .57963| .96473 .98440] 1.0366 .01560 
2.02 | 3.70283 .56853) 3.83549 .58382| .96541 .98471} 1.0358 .01529 
2.03 | 3.74138 .57303| 3.87271 .58802| .96609 .98502} 1.0351 .01498 
2.04 | 3.78029 .57753| 3.91032 .59221] .96675 .98531] 1.0344 .01469 
2.05 | 3.81958 .58202) 3.94832 .59641/0.96740 .98560} 1.0337 .01440 
2.06 | 3.85926 .58650} 3.98671 .60061| .96803 .98589] 1.0330 .01411 
2.07 | 3.89932 .59099} 4.02550 .60482] .96865 .98617| 1.0324 .01383 
2.08 | 3.93977 .59547| 4.06470 .60903| .96926 .98644| 1.0317 .01356 
2.09 | 3.98061 .59995) 4.10430 .61324| .96986 .98671] 1.0311 .01329 
2.10 | 4.02186 .60443) 4.14431 .61745/0.97045 .98697| 1.0304 .01303 
2.11 | 4.06350 .60890) 4.18474 .62167| .97103 .98723) 1.0298 .01277 
2.12 | 4.10555 .61337| 4.22558 .62589] .97159 .98748) 1.0292 .01252 
2.13 | 4.14801 .61784| 4.26685 .63011] .97215 .98773| 1.0286 .01227 
2.14} 4.19089 .62231| 4.30855 .63433] .97269 .98798] 1.0281 .01202 
2.15 | 4.23419 .62677| 4.35067 .63856/0.97323 198821] 1.0275 .01179 
2.16 | 4.27791 .63123] 4.39323 .64278) .97375 .98845| 1.0270 .01155 
2.17 | 4.32205 .63569] 4.43623 .64701| .97426 .98868| 1.0264 .01132 
2.18 | 4.36663 .64015} 4.47967 .65125| .97477 .98890] 1.0259 .01110 
2.19 | 4.41165 .64460) 4.52356 .65548) .97526 .98912} 1.0254 .01088 
2.20 | 4.45711 .64905) 4.56791 .65972/0.97574 .98934| 1.0249 .01066 
2.21 | 4.50301 .65350) 4.61271 .66396) .97622 .98955| 1.0244 .01045 
2.22 | 4.54936 .65795| 4.65797 .66820] .97668 .98975| 1.0239 .01025 
2.23 | 4.59617 .66240} 4.70370 .67244| .97714 .98996] 1.0234 .01004 
2.24 | 4.64344 .66684) 4.74989 .67668] .97759 .99016 4 200528 - 00984 
2.25 | 4.69117 .67128] 4.79657 .68093|/0.97803 .99035] 1.0225 .00965 
2.26 | 4.73937 .67572) 4.84372 .68518| .97846 .99054/ 1.0220 .00946 
2.27 | 4.78804 .68016) 4.89136 .68943) .97888 .99073] 1.0216 .00927 
2.28 | 4.83720 .68459]} 4.93948 .69368] .97929 .99091] 1.0211 .00909 
2.29 | 4.88684 .68903] 4.98810 .69794| .97970 .99109] 1.0207 .00891 
2.30 ' 4.93696 .69346) 5.03722 .70219/0.98010 .99127| 1.0203 .00873 
2.31 ; 4.98758 .69789] 5.08684 .70645} .98049 .99144| 1.0199 .00856 
2.32 | 5.03870 . 70232) 5.13697 .71071| .98087 .99161} 1.0195 .00839 
2.33 | 5.09032 .70675|} 5.18762 .71497] .98124 .99178] 1.0191 .00822 
2.34 | 6.14245 .71117| 5.23878 .71923] .98161 .99194| 1.0187 .00806 
2.35 | 5.19510 .71559|} 5.29047 .72349/0.98197 .99210] 1.0184 .00790 
2.36 | 5.24827 .72002| 5.34269 .72776] .98233 .99226| 1.0180 .00774 
2.37 | 5.30196 .72444) 5.39544 .73203} .98267 .99241] 1.0176 .00759 
2.38 | 5.35618 .72885] 5.44873 .73630] .98301 .99256] 1.0173 .00744 
2.39 | 5.41993 .73327| 5.50256 .74056] .98335 .99271] 1.0169 .00729 
2.40 | 5.46623 .73769] 5.55695 .74484/0.98367 .99285| 1.0166 .00715 
2.41 ) 5.52207 .74210} 5.61189 .74911] .98400 .99299] 1.0163 .00701 
2.42 | 5.57847 .74652) 5.66739 .75338] .98431 .99313} 1.0159 .00687 
2.43 | 5.63542 .75093) 5.72346 .75766| .98462 .99327| 1.0156 .00673 
2.44 | 5.09294 .75534/ 5.78010 .76194] .98492 .99340) 1.0153 .00660 
2.45 | 5.75103 .75975) 5.83732 .76621/0.98522 .99353| 1.0150 .00647 
2.46 | 5.80969 .76415) 5.89512 .77049| .98551 .99366] 1.0147 .00634 
2.47 | 5.86893 .76856| 5.95352 .77477| .98579 .99379| 1.0144 .00621 
2.48 | 5.92878 .77296| 6.01250 .77906| .98607 .99391] 1.0141 .00609 
2.49 | 5.98918 .77737| 6.07209 .78334] .98635 .99403] 1.0138 .00597 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa only. The proper char 
acteristic must be added. 


-Sinh x 
x 

Value logio 
2.50 | 6.05020 .78177 
2.51 | 6.11183 .78617 
2.52 | 6.17407 .79057 
2.53 | 6.23692 .79497 
2.54 | 6.30040 .79937 
2.55 | 6.36451 .80377 
~ 2.56 | 6.42926 .80816 
2.57 | 6.49464 .81256 
2.58 | 6.56068 .81695 
2.59 | 6.62738 .82134 
2.60 | 6.69473 .82573 
2.61 | 6.76276 .83012 
2.62 | 6.83146 .83451 
2.63 | 6.90085 .83890 
2.64 | 6.97092 .84329 
2.65 | 7.04169 .84768 
2.66 | 7.11317 .85206 
2.67 | 7.18536 .85645 
2.68 | 7.25827 .86083 
2.69 | 7.33190 .86522 
2.70 | 7.40626 .86960 
2.71 | 7.48137. .87398 
2.72.| 7.55722 +87836 
2.73 | 7.63383 .88274 
2.74) 7.71121 .88712 
2.75 | 7.78935 .89150 
2.76 | 7.86828 .89588 
2.77 | 7.94799 .90026 
2.78 | 8.02849 .90463 
2.79 | 8.10980 .90901 
2.80 | 8.19192 .91339 
2.81 | 8.27486 .91776 
2.82 | 8.35862 .92213 
2.83 | 8.443822 .92651 
2.84 | 8.52867 .93088 
2.85 | 8.61497 .93525 
2.86 | 8.70213 .93963 
2.87 | 8.79016 .94400 
2.88 | 8.87907 .94837 
2.89 | 8.96887 .95274 
2.90 | 9.05956 .95711 
2.91} 9.15116 .96148 
2.92 | 9.24368 .96584 
2.93 | 9.33712 .97021 
2.94 | 9.43149 .97458 
2.95 | 9.52681 .97895 
2.96 | 9.62308 .98331 
2.97 | 9.72031 .98768 
2.98 | 9.81851 .99205 
2.99 | 9.91770 .99641 
3.00 |10.01787 .00078 
































Cosh x Tanh zx Coth z 
Value logio | Value logio | Value logio 
6.13229 .78762|0.98661 .99415; 1.0136 .00585 
6.19310 .79191| .98688 .99426] 1.0133 .00574 
6.25453 .79619| .98714 .99438] 1.0130 .00562 
6.31658 .80048} .98739 .99449] 1.0128 .00551 
6.37927 .80477| .98764 .99460] 1.0125 .00540 
6.44259 .80906/0.98788 .99470] 1.0123 .00530 
6.50656 .81335] .98812 .99481] 1.0120 .00519 
6.57118 .81764| .98835 .99491] 1.0118 .00509 
6.63646 .82194; .98858 .99501} 1.0115 .00499 
6.70240 .82623]} .98881 .99511| 1.0113 .00489 
6.76901 .83052 0.98903 .99521| 1.0111 .00479 
6.83629 .83482] .98924 .99530| 1.0109 .00470 
6.90426 .83912) .98946 .99540} 1.0107 .00460 
6.97292 .84341} .98966 .99549| 1.0104 .00451 
7.04228 .84771|} .98987 .99558} 1.0102 .00442 
7.14234... 85201/0.99007 .99566] 1.0100 .00434 
7.18312 .85631| .99026 .99575| 1.0098 .00425 
7.25461 .86061} .99045 .99583} 1.0096 .00417 
7.32683 .86492) .99064 .99592} 1.0094 .00408 
7.39978 .86922) .99083 .99600} 1.0093 .00400 
7.47347 .87352/0.99101 .99608] 1.0091 .00392 
7.54791 .87783) .99118 .99615} 1.0089 .00385 
7.62310 .88213} .99136 .99623} 1.0087 .00377 
7.69905 .88644|} .99153 .99631] 1.0085 .00369 
7.77578 .89074| .99170 .99638] 1.0084 .00362 
7.85328 -.89505/0.99186 .99645} 1.0082 .00355 
7.93157 .89936|} .99202 .99652| 1.0080 .00348 
8.01065 .90367| .99218 .99659} 1.0079 .00341 
8.09053 .90798} .99233 .99666] 1.0077 .00334 
8.17122 .91229| .99248 .99672] 1.0076 .00328 
8.25273 .91660}0.99263 .99679) 1.0074 .00321 
8.33506 .92091| .99278 .99685} 1.0073 .00315 
8.41823 .92522} .99292 .99691; 1.0071 .00309 
8.50224 .92953] .99306 .99698} 1.0070 .00302 
8.58710 .93385|] .99320 .99704| 1.0069 .00296 
8.67281 .93816/0.99333 .99709} 1.0067 .00291 
8.75940 .94247| .99346 .99715|} 1.0066 .00285 
8.84686 .94679]} .99359 .99721) 1.0065 .00279 
8.93520 .95110} .99372 .99726) 1.0063 .00274 
9,02444 .95542) .99384 .99732} 1.0062 .00268 
9.11458 .95974/0.99396 .99737| 1.0061 .00263 
9.20564 .96405; .99408 .99742} 1.0060 .00258 
9.29761 .96837| .99420 .99747| 1.0058 .00253 
9.39051 .97269] .99431 .99752] 1.0057 .00248 
9.48436 .97701| .99443 .99757] 1.0056 .00243 
9.57915 .98133/0.99454 .99762} 1.0055 .00238 
9.67490 .98565) .99464 .99767) 1.0054 .00233 
9.77161 .98997| .99475 .99771 1.0053 .00229 
9.86930 .99429| .99485 .99776] 1.0052 .00224 
9.96798 .99861}. .99496 .99780} 1.0051 .00220 
10.06766 .0029310.99505 .99785] 1.0050 .00215 
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HYPERBOLIC FUNCTIONS (Continued) 


The logarithms given below show the mantissa onlyts The proper char- 
acteristic must be added. d gavha viteineisss 











Sinh a Cosh x Tanhe gad Coth x 
* 
c Value logio | Value logio | Value’ logio'| Value’ logio 
3.0.|10,0179 .00078|10.0677 .00293/0.99505 .99785 1.0050 .00215 
3:1. 111.0765 .04440/11,1215 ..04616) .99595 .99824] 1.0041 .00176 
3.2. |12.2459 .08799|12.2866 08943] .99668 .99856] 1. 003 00144 
3.3.|13.5379 .13155|13.5748 ~13273]/:.99728 .99882| 1.0027 .00118 
3.4 |14.9654 .17509/14.9987 .17605| .99777 ,99903} 1.0022 , 7 
3.5 |16.5426 .21860/16:5728 .21940/0.99818 .99921 1.0018 00079 
3:6. |18/2855 .26211/18.3128 26275] .99851 .999385| 1:0015 ,00065 
3.7. |20.2113 .30559/20.2360 ~.30612| 199878 .99947] 1.0012 .00053 
3.8. [22.3394 .34907|22.3618 .34951] :99900 .99957] 1.0010 ,00043 
3.9 |24.6911 .39254/24.7113 .39290] .99918 .99964| 1.0008 ,00036 
4.0 |27:2899 .43600/27.3082 .43629|0,99933 .99971| 1.0007 .00029 
4.1. |30:1619 .47946/30.1784 .47970| .99945 .99976| 1.0005 .00024 
4,2)|3313357 .52291/33.3507 523810): .99955 .99980] 1.0004 .00020 
4.3.:|36:8431 .56636/36.8567 .56652/..99963 .99984| 1.0004 .00016 
4.4 |40.7193 .60980/40.7316 .60993/ .99970 ,99987| 1.0003 .00013 
4.5, |45.0030 .65324/45.0141 ,65335/0.99975 .99989| 1.0002 .00011 
4.6. .|49:7371 .69668|49.7472 .69677| .99980 .99991| . 1.0002 .00009 
4.7. |54.9690 .74012/54.9781 .74019] .99983 .99993] 1.0002 .00007 
4.8 |60.7511 .78355|60.7593 .78361]..99986 .99994| 1.0001 .00006 
4.9 |67.1412 .82699]/67.1486 .82704| .99989 .99995| 1.0001 .00005 
5.0( |74.2082 .87042|74.2099 .87046/0.99991 .99996] 1.0001 .00004 








FACTORIALS, EXACT VALUES AND RECIPROCALS 
1/nt 











n! 


111 39916800 





[3 
| 3 



























1 1 . 25052 X 1077 
2 2|12 479001600 2 . 20877 X 1078 
3 6/13 6227020800] 3 .16059 X 10-9 
4 24/14 87178291200! 4 -11471 & 10710 
5 120|15 1307674368000) 5 .76472 XK 10-2 
6 720/16 20922789888000| 6 47795 X< 10718 
7 5040/17 355687428096000| 7 -28115 X 10714 
8} 40320/18 6402373705728000] 8 . 15619 & 10715 
9} 362880/19} 121645100408832000| 9 . 82206 X 10717 
10|3628800} 20) 2432902008176640000! 10 .41103 X 10718 
DEGREES—RADIANS 
1 radian = 57° 17’ 44’. 80625 
' , log 
1 radian = 57.29577 95131 degrees 1.75812 26324 
1 radian = 3437. 74677 07849 minutes 3.53627 38828 
1 radian = 206264.80625 seconds 5.31442 51332 
1 degree = 0.01745 32925. 19943 radians 8.24187 73676-10 
1 minute = 0.00029 08882 08666 radians 6.46372 61172-10 
1 second = 0.00000 48481 36811 radians 4.68557 48668-10 
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‘The table gives in radians the angle which is expressed in degrees and 
minutes at the side and top. , Angles expressed to the nearest minuve and 
second ean readily be converted to radians by adding to the equivalent of 
the whole number of degrees, the equivalents of the minutes and seconds 
found on the third page of this table. . 























x 00’ 1000 | 20 30 | 40 50 
9 | 0.00000 | 0.00291 | 0.00582 | 0.00873 | ‘0.01164 | 0.01454 
1 | | 0.01745 | 0.02036 | 0.02327 0.02618 | 0.02909 | 0.03200 
“2 | 0.03491 | 0.03782 | 0.04072 | 0.04363 | 0.04654 | 0.04945 
3 0.05236 | 0.05527 | 0.05818 | 0.06109 | 0.06400 | 0.06690 
4 0.06981 | 0.07272 | 0.07563 | 0.07854 | 0.08145 | 0.08436 
08 © | 0.08727 | 0.09018 | 0.09308 | 0.09599 | 0.09890 | 0.10181 
( 6 0.10472 | 0.10763 | 0.11054 | 0. 11345 | 0.11636 | 0.11926 
7; | 0.12217 | 0.12508 | 0.12799 | 0.13090 | 0.13381 | 0.13672 
8 + | 0.13963 | 0.14254 | 0.14544 | 0.14835 | 0.15126 | 0.15417 
+l 0.15708 | 0.15999 | 0.16290 | 0.16581 | 0.16872 | 0.17162 
410 -— | 0.17453 | 0.17744 | 0.18035 | 0.18326 | 0.18617 | 0.18908 
», 11°, | 0.19199 | 0.19490 | 0.19780 | 0.20071 | 0.20362 | 0.20653 
12 0.20944 | 0.21235 | 0.21526 | 0.21817 | 0.22108 | 0.22398 
13 0.22689 | 0.22980 | 0.23271 | 0.23562 | 0.23858 | 0.24144 
14 0.24435 | 0.24725 | 0.25016 | 0.25307 | 0.25598 | 0.25889 
15 0.26180 | 0.26471 | 0.26762 | 0.27053 | 0.27343 | 0.27634 
16 0.27925 | 0.28216 | 0.28507 | 0.28798 | 0:29089 | 0.29380 
“17 0.29671 | 0.29961 | 0.30252 | 0.30543 | 0.30834 | 0.31125 
18 0.31416 | 0.31707 | 0:31998 | 0.382289 | 0.32579 | 0.32870 
19 0.33161 | 0.33452 | 0.33743 | 0.34034 | 0% 34325 | 0.34616 
20 0.34907 | 0.35197 | 0135488 | 0.35779 | 0.86070 | 0.36361 
21 0.36652 | 0.36943 | 0.37234 | 0.37525 | 0.37815 | 0.38106 
22 0.38397 | 0.38688 | 0.38979 | 0.39270 | 0.39561 | 0.39852 
23 0.40143 | 0.40433 | 0.40724 | 0.41015 | 0.41306 | 0.41597 
24 0.41888 | 0.42179 | 0.42470 | 0.42761 | 0.43051 | 0.43342 
26 0.43633 | 0.43924 | 0,44215 | 0.44506 | 0.44797 | 0.45088. 
26 0.45379 | 0.45669 | 0.45960 | 0.46251 | 0.46542 | 0.46833 
27 0.47124 | 0.47415 | 0.47706 | 0.47997 | 0.48287 | 0.48578 
--28 0.48869 | 0.49160 | 0.49451 | 0.49742 | 0.50033 | 0.50324 
29 9.50615 | 0,50905 | 0.51196 | 0.51487 | 0.51778 | 0.52069 
30 0,52360 | 0.52651 | 0.52942 | 0.53233 | 0.53523 | 0.53814 
31 0.54105 | 0.54396 | 0.54687 | 0.54978 | 0.55269 | 0.55560 
32 0.55851 | 0.56141 | 0.56432 | 0.56723 | 0.57014 | 0.57305 
33 | 0.57596 | 0.57887 | 0.58178 | 0.58469 | 0.58759 | 0.59050 
34 0.59341 | 0.59632 | 0.59923 | 0.60214 | 0.60505 | 0.60796 
35 0.61087 | 0.61377 | 0.61668 | 0.61959 | 0.62250 | 0.62541 
36 0.62832 | 0.63123 | 0.63414 | 0.63705 | 0.63995 | 0.64286 
37 | 0.64577 | 0.64868 | 0.65159 | 0.65450 | 0.65741 | 0.66032 
38 | 0.66323 | 0.66613 | 0.66904 | 0.67195 | 0.67486 | 0.67777 
89 0.68068 | 0.68359} 0.68650 | 0.68941 | 0.69231 | 0.69522 
40 | 0.69813 | 0.70104 | 0.70395 | 0.70686 | 0.70977 | 0.71268 
41- , | 0.71558 | 0.71849 | 0.72140 | 0.72431 | 0.72722 | 0.73013 
42 0.73304 | 0.73595 | 0.73886 ; 0.74176 | 0.74467 | 0.74758 
43 0.75049 | 0.75340 | 0.75631 | 0.75922 | 0.76213 | 0.76504 
44 0.76794 | 0.77085 | 0,77376 | 0.77667 | 0.77958 | 0.78249 
45 0.78540 | 0.78831 | 0.79122 | 0.79412 | 0.79703 | 0.79994 
46 0.80285 | 0.80576 | 0.80867 | 0.81158 | 0.81449 | 0.81740 
47 0.82030 | 0.82321 | 0.82612 | 0.82903 | 0.83194 | 0.83485 
48 0.83776 | 0.84067 | 0.84358 | 0.84648 | 0.84939 | 0.85230 
49 0.85521 | 0.85812 | 0.86103 | 0.86394 | 0.86685 | 0.86976 
50 0.87266 | 0.87557 | 0.87848 | 0.88139 | 0.88430 | 0.88721 
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° UU’ 
50 0.87266 
51 0.89012 
52 0.90757 
53 0.92502 
54 0.94248 
55 0.95993 
56 0.97738 
57 0.99484 
58 1.01229 
59 1.02974 
60 1.04720 
61 1.06465 
62 1.08210 
63 1.09956 
64 1.11701 
65 1.13446 
66 1.15192 
67 1.16937 
68 1.18682 
69 1.20428 
70 1.22173 
71 1.23918 
72 1.25664 
73 1.27409 
74 1.29154 
75 | 1.30900 
76 1.32645 
77 1.34390 
78 1.36136 
79 1.37881 
80 1.39626 
81 1.41372 
82 1.43117 
83 1.44862 
84 1.46608 
85 1.48353 
86 1.50098 
87 1.51844 
88 1.53589 
89 1.55334 
90 1.57080 
91 1.58825 
92 1.60570 
93 1.62316 
94 1.64061 
95 1.65806 
96 1.67552 
97 1.69297 
98 1.71042 
99 1.72788 
100 1.74533 
101 1.76275 
102 1.78024 
103 1.79769 
104 1.81514 
105 1.83260 
106 1.85004 
107 1.86750 
108 1.88496 
109 1.90241 
110 ~—S':1.91986 
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100 |= 220) ot) 80 
"87557 | 0.87848 | 0.88139 
:89303 | 0.89594 | 0.89884 
91048 | 0.91339 | 0.91630 
-92793 | 0.93084 | 0.93375 
94539 | 0.94830 | 0.95120 
96284 | 0.96575 | 0.96866 
“98029 | 0.98320 | 0.98611 
-99775 | 1.00066 | 1.00356 
:01520 | 1.01811 | 1.02102 
03265 | 1.03556 | 1.03847 
.05011 | 1.05302 | 1.05592 
06756 | 1.07047 | 1.07338 
‘08501 | 1.08792 | 1.09083 
:10247 | 1.10538 | 1.10828 
111992 | 1.12283 | 1.12574 
"13737 | 1.14028 | 1.14319 
"15483 | 1.15774 | 1.16064 
:17228 | 1.17519 | 1.17810 
:18973 | 1.19264 | 1.19555 
-20719 | 1.21009 | 1.21300 
22464 | 1.22755 | 1.23046 
24209 | 1.24500 | 1.24791 
25955 | 1.26245 | 1.26536 
27700 | 1.27991 | 1.28282 
29445 | 1.29736 | 1.30027 
31191 | 1.31481 | 1.31772 
32936 | 1.33227 | 1.33518 
34681 | 1.34972 | 1.35263 
36427 | 1.36717 | 1.37008 
38172 | 1.38463 | 1.38754 
39917 | 1.40208 | 1.40499 
41663 | 1.41953 | 1.42244 
43408 | 1.43699 | 1.43990 
45153 | 1.45444 | 1.45735 
46899 | 1.47189 | 1.47480 
48644 | 1.48935 | 1.49226 
50389 | 1.50680 | 1.50971 
'52135 | 1.52425 | 1.52716 
-53880 | 1.54171 | 1.54462 
-55625 | 1.55916 | 1.56207 
-57371 | 1.57661 | 1.57952 
59116 | 1.59407 | 1.59698 
-60861 | 1.61152 | 1.61443 
-62607 | 1.62897 | 1.63188 
64352 | 1.64643 | 1.64934 
-66097 | 1.66388 | 1.66679 
'67842 | 1.68133 | 1.68424 
-69588 | 1.69879 | 1.70170 
'71333 | 1.71624 | 1.71915 
.73078 | 1.73369 | 1.73660 
.74824 | 1.75115 | 1.75406 
:76569 | 1.76860 | 1.77151 
:78314 | 1.78605 | 1.78896 
-80060 | 1.80351 | 1.80642 
-81805 | 1.82096 | 1.82387 
'83550 | 1.83841 | 1.84132 
.85296 | 1.85587 | 1.85878 
87041 | 1.87332 | 1.87623 
88786 | 1.89077 | 1.89368 
-90532 | 1.90823 | 1.91114 
92277 | 1.92568 | 1.92859 
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- 88430 
.90175 
.91921 
- 93666 
.95411 


97157 


- 98902 
- 00647 
.02393 
-04138 


.05883 
.07629 
.09374 
.11119 
. 12865 


-37299 
39045 


. 40790 
.42535 
-44281 
- 46026 
47771 


49517 


. 51262 
. 53007 
. 54753 
. 56498 


. 58243 
. 59989 
. 61734 
. 63479 
. 65225 
.66970 
. 68715 
. 70460 
. 72206 
. 73951 


. 75696 
. 17442 
. 79187 
80932 
82678 
. 84423 
. 86168 
87914 
. 89659 
. 91404 


.93150 


50 
0.88721 


1.23627 
1.25373 


1.41081 
1.42826 
1.44571 
1.46317 
1.48062 
1.49807 
1.51553 
1.53298 
1.55043 
1.56789 


1.58534 
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Radians Sec. Radians 

90 1.57080 | 150 2.61799 0 0.00000 
91 1.58825 | 151 2.63545 1 0.00000 
92 1.60570 || 152 2.65290 2 0.00001 
93 1.62316 || 153 2.67035 3 0.00001 
94 1.64061 } 154 2.68781 4 0.00002 
95 1.65806 || 155 2.70526 5 0.00002 
96 1.67552 || 156 2.72271 6 0.00003 
97 1.69297 || 157 2.74017 7 0.00003 
98 1.71042 | 158 2.75762 8 0.00004 
99 1.72788 || 159 2.77507 9 0.00004 
100 1.74533 || 160 2.79253 10 0.00005 
101 1.76278 || 161 2.80998 11 0.00005 
102 1.78024 || 162 2.82743 12 0.00006 
103 1.79769 || 163 2.84489 13 0.00006 
104 1.81514 || 164 2.86234 14 0.00007 
105 1.83260 || 165 2.87979 15 0.00007 
106 1.85005 | 166 2.89725 16 0.00008 
107 1.86750 | 167 2.91470 17 0.00008 
108 1.88496 | 168 2.93215 18 0.00009 
109 1.90241 || 169 2.94961 19° 0.00009 
110 1.91986 | 170 2.96706 20 0.00010 
lil 1.93732 | 171 2.98451 21 0.00010 
112 1.95477 || 172 3.00197 22 0.00011 
113 1.97222 | 173 3.01942 23 0.00011 
114 1.98968 | 174 2.03687 24 0.00012 
115 2.00713 | 175 3.05433 25 0.00012 
116 2.02458 | 176 3.07178 26 0.00013 
117 2.04204 | 177 3.08923 27 0.00013 
118 2.05949 || 178 3.10669 28 0.00014 
119 2.07694 || 179 3.12414 29 0.00014 
120 2.09440 || 180 3.14159 30 0.00015 
“t121 2.11185 || 190 3.31613 31 0.00015 
122 2.12930 || 200 3.49066 32 0.00016 
123 2.14676 || 210 3.66519 33 0.00016 
124 2.16421 || 220 3.83972 34 0.00016 
125 2.18166 |}. 230 4.01426 35 0.00017 
126 2.19911 || 240 4.18879 36 0.00017 
127 2.21657 || 250 4.36332 37 0.00018 
128 2.23402 || 260 4.53786 38 0.00018 
129 2.25147 | 270 4.71239 39 0.00019 
130 2.26893. |} 280 4.88692 40 0.00019 
131 2.28638 | 290 5.06145 41 0.00020 
132 2.30383 | 300 5.23599 42 0.00020 
133 2.32129 || 310 5.41052 43 0.00021 
134 2.33874 || 320 5.58505 44 0.00021 
135 2.35619 || 330 5.75959 45 0.00022 
136 2.37365 || 340 5.93412 46 0.00022 
137 2.39110 || 350 6.10865 47 0.00023 
138 2.40855 || 360 6.28319 48 0.00023 
139 2.42601 || 370 6.45772 49 0.00024 
140 2.44346 || 380 6.63225 50 0.00024 
141 2.46091 || 390 6.80678 51 0.00025 
142 2.47837 || 400 6.98132 §2 0.00025 
143 2.49582 || 410 7.15585 53 0.00026 
144 2.51327 || 420 7.33038 54 0.00026 
145 2.53073 || 430 7.50492 55 0.00027 
146 2.54818 || 440 7.67945 56 0.00027 
147 2.56563 | 450 7.85398 57 0.00028 
148 2.58309 || 460 8.02851 58 0.00028 
149 2.60054 || 470 8.20305 59 0.00029 
150 2.61799 " 480 8.37758 60 0.00029 





DEGREES AND DECIMAL ERAGE 


TO RADIANS 


‘The table below facilitates conversion of an angle expressed i in degrees and 


decimal fractions into radians. 


alents, successively, of 20°, 5°, 0°.7, 0°.08 and add. 


Deg.| Radians Deg.| Radians |Deg. 





0.174533 
0.349066 
0.523599 
0.698132 
0.872665 
1.047198 
1.221731 
1.396264 
1.570797 









57. 
114. 
171. 
229. 
286. 
343. 
401. 
458. 
515. 
572. 


Noe 


COONS 


iJ 








© ONO OUP OLD 

















Radians | Deg.] Radians | Deg.] Radians 


To convert 25.78 into radians, find the equiv- 


—_—_— _———— 
1 |0.017453}0. , 0.001745j0.01 |0.000175}0.001}0. 000017 















-034907 -003491] .02 0349} .002) .000035 

-052360}) . 3 -005236), .03 000524} .003} .000052 

-069813] .4 | .006981; .04 0060698} ..004] .000070 

087267] .5 | .008727) .05 000873} .005} .Q00087 

-104720] .6 | .010472). .06 001047), .006} .Q00105 

2122173) .7 | .012217| .07 or inba -007} .000122 
- 139626] .8 | .013963) . : . 
.157080] .9 |. .015708 









io) 
COBNAMP WHE 


RADIANS—DEGREES 


Multiples and Fractions of a Radians 



























Radians|Radians| Deg. }Radians|/Radians| Deg. |Radians/Radians} Deg- 
Tw 3.1416] 180 1.5708} 90 120 
2. 6, 2832] 360 1.0472) 60 135 
30 9,4248] 540 0.7854) 45 150 
4m 112,5664| 720 0.6283] 36 210 
5 wz 115.7080) 900 0.5236] 30 225 
6 m7 418,8496] 1080 0.4489] 25.714 240 
7m 42119911) 1260 0.3927) 22.5 270 
8m, {25,1327| 1440 0.3491} 20 300 
97m {28:2743) 1620 0.3142] 18 315 
10 7 {31,4159} 1800 0.2618) 15 A 330 
DECIMAL EQUIVALENTS OF COMMON 
FRACTIONS 
1/32 2/64=0.03125 17/32 34/64=0.53125 
2/32 4/64= .0625 9/16 18/32 36/64= .5625 
3/32 6/64= .09375 /33 /64—= .59375 
1/8 4/32 8/64e |.125 5/8 /é /64= -.625 
§/32 10/64= .15625 21/5 2/64— .65625 
3/16 6/32 12/64= .1875 11/16 22/ 64= .6875 
7/32 14/64= '.21875 28 / /64= .71875 
1/4 8/32 16/64= .25 3/4 24/3 '64= .75 
9/32 18/64= .28125 25/32 50/64= .78125 
5/16 10/32 20/64=' .3125 13/16 26/32 52/64=. .8125 
11/32 22/643 .84375 27 /32 54/64= .84875 
3/8 12/32 24/643 '.875 7/8 28/32 56/64= .875 
13/32 26/64= .40625 29/32 58/64=— .90625 
7/16 14/32 28/64= .4375 15/16 30/32 60/64= .9375 
5/32 30/64= .46875 31/32 62/64= .96875 
1/2 16/32°32/64= ".50 
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MINUTES AND SECONDS TO DECIMAL PARTS OF A 
DEGREE 


MINUTES AND SECONDS TO | DECIMAL PARTS OF A DEGREE TO 
DECIMAL PARTS OF A DEG. MINUTES AND SECONDS 


Min. Degrees Sec. 
0.00000 


OONOARWHH OS 
OWNRAPWNHOS 


0 
0 
1 
1 
2 
3 
3 
4 
4 
5 
6 
6 
Z 
7 
8 
9 
2 


POND PONRO® 
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NUMERICAL CONSTANTS 


Numbers Containing + 
wm = 3.14159 26536 logior = 0.49714 98727 loge x = 1.14472 98858 























Number Logarithm | | Number Logarithm 

a | 3.1415 927/0.4971 499 mr 9.8696 044|0,9942 997 

Qr 6.2831 853)0.7981 799 Qr2 19.7392 088|1.2953 297 

3x 9.4247 780)0.9742 711 4x2 39.4784 176|1.5963 597 

4 12.5663 706|1.0992. 099 1/3? 0.1013 212/9.0057 003—10 
8x |25.1327 412/1.4002 399 1/(2r2) | 0.0506 606/8.7046. 703 —10 
a/2 1.5707 963/0.1961 199 1/(4r2) | 0.0253 303/8.4036 403—10 
x/3 1.0471 976)/0.0200 286 T 1.7724 539/0.2485 749 
a/4 0.7853 982/9.8950 899—10|| 1/x/4 or} 0.8862 269/9.9475 449—10 
ax/6 0.5235 988/9.7189 986—10 Vx/2 

x/8 0.8926 991/9.5940 599-10 V/n/4 0.4431 135/9.6465 149-10 
27/3 | 2.0943 951)0.3210 586 V 1/2 1.2533 141/0.0980 599 
4x/3 | 4.1887 902/0.6220. 886 V 2/x 0.7978 846 9.9019 401—10 
1/r | 0.3183 099/9.5028 501—10} x3 31.0062 767|1.4914 496 

2/x | 0.6366 198|/9.8038 801—10) Vx 1.4645 919/0.1657 166 
4/x 1.2732 395/0.1049 101 W/V 0.6827 841/9.8342 834—10 
1/(2r)| 0.1591 549/9.2018 201—10 Vr? 2.1450 294/0,3314 332 
1/ (4)}. 0.0795 775\8.9007 901—10 WV 0.5641 896\9.7514 251—10 
1/(6r)| 0.0530 516/8.7246 989—10 2// x or| 1.1283 792}0.0524 551 
1/(8m)| 0.0397 887/8.5997 601—10) »/47r u 

Logarithmic Constants ; 
= 2.71828 18285 = logioe = 0.43429 44819 
1/M = loge 10 = 2.30258 50930 logio ry; = logio logio e = 9.63778 43113 
1/e = 0.36787 94412 
loge 2 = 0.69314 71806 logio 2 = 0.30102 99957 


Change of Base 


loga x = logs x/logy a 
logio x = loge x/logel0 oge x = logio 2/logio € 
loge t = 1/M logio = 2.30258 50930 logio x 
logioz = M loge « = 0.48429 44819 loge 
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MISCELLANEOUS CONSTANTS 


Mean radius of the earth, 3959 miles = 6371 kilometers. } 
1 degree of latitude at 40° = 69 miles. 
1 nautical mile=1’ of are on the earth’s surface at the 


equator. 


Mean density of the earth, 5.522 grams per cm?. 

Constant of gravitation, K =6.664 10-8 =the attraction in 
dynes between two gram masses one centimeter apart. 

Acceleration due to gravity at sea level, lat. 45° =980.616 cm. 
per sec. per sec. =32.172 feet per sec. per sec. 

Length of seconds pendulum at sea level, lat. 45° =99.356 
em. =39.116 in. ee TEP 


Density of mercury at 0°C.=13.59509 g. per cm?. 
Density of water, maximum at 3.98° C. =0.999973 g. per cm. 
Density of dry air at 0° C. and 760 mm. = .001293 g. per cm}. 


Velocity of sound in dry air at 0° C., 33,136 cm. per sec. = 


1089 feet per sec. toe 
Velocity of light in a vacuum =2.99796 X10!° cm. per sec. = 
983.571 X 10° feet per sec. = 186,284 mi./sec. 


Heat equivalent of fusion of water 79.24 cal. per gram. 
Heat equivalent of vaporization of water, 535.9 cal. per gram. 
Coefficient of expansion of gases, .003665. 

Specific heat of air, at constant pressure, 0.238. 


Electrochemical equivalent of silver, 0.001118 g. per sec. per 
-int. ampere. 
Mean wave length of sodium light, .00005893 em. or 5893. 
angstrém units. } 
Absolute wave length of red cadmium line in air, 760 mm. 
pressure, 15° C.; 6438.4696 angstrém units. 


GREEK ALPHABET 





Greek} Greek English Greek| Greek English 











letter name -| equivalent || letter name equivalent 
A a | Alpha a N »v | Nu n 
BB Beta b = & | Xi x 
Try Gamma g Oo Omicron 6 
Ad | Delta d lx i p 
E e« | Epsilon é Pip Rho r 
Ze Zeta Z Lo Sigma s 
Ho Eta é AM ee Tau t 
806 Theta th tT v_ | Upsilon u 
Iu Iota i ®qd | Phi ph 
K « | Kappa k X x..}| Chi ch 
AX | Lambda 1 wy | Psi ps 
Mu | Mu m Qw | Omega 6 
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NUMERICAL TABLES nae sy 
Reciprocals, Circumference and Area of Circles 
As a matter of aren the values of 1000 X (1/n) are givenin the table. 
ie a the actual value of the reciprocal, shift the decimal point three, places to bs 
e 
Cireumferences and areas of circles are given for the values of n as the diameter. 


























Cireum- rea 1 Cireum- Area 
n 1000~ ference wn? n 1000- ference |) =n? 
ni n 7M 4 n mm Wold 
0 cy 0.000000} , 000000 50 | 20.00000 |, 157.0796 } 1968.495 
1 |1000., 000 3.141593 . 7853982], 51 | 19.60784 | 160.2212 | 2042.821 
2| 500.0000 6.283185 3.141593 || 52| 19.23077 | 163.3628 | 2123.717 
3 | 333.3333 9.424778 7.068583 53 | 18,86792 | 166.5044 | 2206. 183 
4| 250.0000 | 12,56637 12. 56637 54 | 18.51852 | 169.6460 | 2290. 221 
ia - 

5 | 200.0000 | 15,70796 19.68495 55 | 18.18182 | 172. pi 8 2375. 829 
6| 166.6667 | 18.84956 28. 27433 56 | 17.85714 | 175.929 aa8 009 
7| 142,8571 | 21.99115, 88.48451 57 | 17,.54386 | 179,070 “9 1.759 
8| 125.0000 | 25.18274 50. 26548 58 | 17.24138 | 182.2124 | 2642,.079 
9| LVIVILLL |. 28. 27483 68.61725 59 | 16,94915 | 185.3540 | 2783.971 
10 10,0000 31,.41593 78. 538982 60 | 1666667 | 188.4956 | 2827.433 
11 90,90909} 34.55752 95. 03318 61 | 16.393844 | 191. ary 2022 .467 
12 . 33333] 37.69911 | 113.0973 62 | 16.12903 | 194.7 3019. 071 
13 76. 92308) 40,84070 | 132.7323 63.| 15. 87302 | 197; 220k, Bu. . 245 
14 71.42857| 43,98230 | 153.9380 64} 15.62500 | 201.06 6.991 
D5. || 66.66667| 47,12389 | 176.7146 65 | 15.38462 aoe Hc’ $318, 3807 
16 62. 50000) 50, 26548 | 201.0619 66 | 15.16152 1.194 
17 58. 82353] 53.40708 |. 226.9801 67 | 14.92537 204 Bae oer 
18 | » 85.55556) 56 ,.54867 | 254.4690 68 | 14,.70588 

19 52.63158] 59.69026 |, 283.5287 69 | 14,49275 ato, “Fase {i 3180 “S81 
2@| 50.00000| 62.83185 | 314.1593 70| 14, 28571 219.9118 | “Beas. 451 
21 47 .61905| 65.973845 | 346.3606 71] 14.08451 | 223.0531 ae tea 
22 | »48.46455| 069 . 11604 | 880, 1327 72} 13. 88889 | 226.1947). 
23 4347826] 72.25663 | 415.4756 73 | 13.69863 | 229.3363, Bae 
24 41.66667| 75,.39822 | 452.3893 741] 18.51351 | 232, 4779 00.840 
25 40,00000] 78,.53982 | 490.8739 75| 13,33333 | 236.61947) 4417-865 
26 88.46154| 81,68141 | 530.9292 76,| 13.15789. ari tae 6.460 
27 37.03704| 84.82300 | 572.5553 77 | 12.98701 | 241.902! 4656 .626 
28 35.71429| 87.96459 | 615.7522 78 | 12.82051 | 245.0442: | 4778.362 
29 | 34,48276} 91.10619 | 660.5199 79 | 12,65828 | 248.1858 | 4901.670 
30 33.33333| 94,24778 | 706, 8583 80] 12.50000 | 251.3274 | 5026.548 
31 32).25806| 97.38937 | 754.7676 81 | 12.34568 | 254.4690 | 5152.997 
32] 81,25000/100, 5310 804 , 2477 82 | 12.19512 | 257.6106 281.017 
33 | 80.80803/103 .6726 855, 2986 83 | 12.04819 | 260.7522 10.608 
84| 29,.41176|106, 8142 907 , 9203 84} 11.90476 | 263.8938 | 5541.769 
35 28. 57143/109 . 9557 962.1128 85 | 11.76471 | 267.0854 | 5674.502 
36) 27.77778|113.0973 |1017 876 86 | 11.62791 | 270.1770 | 5808.805 
37 27 .02703/116. 2889 1075 .210 87 | 11.49425 | 273.3186 | 5944.679 
88] 26,.81679]}119.3805 |1134,115 88 | 11.36364 | 276.4602 | 6082.123 
89 | 25.64103/122.5221 [1194,591 89] 11.23596 | 279.6017 | 6221,.139 
40| 25.00000|125.6637 |1256 637 90| 11.11111 | 282.7483 | 6361.725 
41 24.39024/128.8053 1320, 254 91 | 10.98901 | 285.8849 | 6503.882 
42} 28,809052)131.9469  |1385, 442 92] 10.86957 | 289.0265 | 6647.610 
43.) 23.25581/135.0885 |1452, 201 93 | 10.75269 | 292.1681 | 6792,909 
44| 22,72727)138.2301 |1520,531 94| 10.63830 | 295.8007 | 6939.778 
45 | 22,.222292)141.3717 )1590,431 95 | 10,52632 | 298.4513 | 7088. 218 
46 21 .73913|144,.5183 |1661,903 96 | 10.41667 | 801.5929 | 7238, 229 
47 21. 27660|147.6549 = |1734, 945 97 | 10,30928 | 304.7345 | 7889.811 
48 | 20.83333]150.7964 |1809,557 98 | 10,20408 | 307.8761 | 7542.964 
49 | 20.40816]/153.9380 |1885.741 99 | 10,10101 | 311.0177 | 7697. 687 
50 20. 000001157,.0796  |1963.495 100 | 10.00000 | 314.1593 | 7853.982 _ 
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RECIPROCALS, ‘CIRCUMFERENCE AND AREA Or CIRCLES 








ie operon 
© 4°} Circum- Area 1 Cireum- Area 
n 1000— | ference mn? n 1000- ference an* 
’ n mm 4 n ™m 4 


100 10.00000 -| 314.1593 7853.982 |150| 6.666 667| 471.2389 | 17671. 














.347 594! 587.4778 || 27464.59 
.319 149) 590.6194 7759 11 
.291 005} 593.7610 | 28055. 21 


.263 158] 596.9026 | 28352.87 ° 
.235 602} 600.0442 | 28652.14 
.208 833] 608.1858 | 28952.92 
181 847] 606.3274 | 29255.30 
154 639] 609.4690 | 29559.25 


.128 205) 612.6106 | 29864.77 
-102 041) 615.7522 | 30171.86 
.076 142) 618.8938 | 30480. 52 
.050 505} 622.0353 | 30790.75 
-025 126] 625.1769 | 31102. 55 


.000 000) 628.3185 | 31415.93 


.299 270] 430.3982 14741,14 | 187 
-246 377) 433.5398 14957.12 || 188 
.194 245) 436.6814 15174.68 | 189 


. 142 857) 439.8230 15393.80 || 190 
,092 199) 442.9646 15614.50 | 191 
.042 254) 446.1062 15836.77 || 192 
-993 O07} 449.2477 16060.61 193 
.944 444) 452.3893 16286.02 || 194 


552) 455.5309 16513.00 | 195 
458.6725 16741.55 || 196 
721) 461.8141 16971.67 197 
464.9557 17203.36 | 198 
149] 6.711 409] 468.0973 17436.62 | 199 


150| 6.666 667| 471.2389 | 17671.46 | 200 
149 








8 
8 
8 
8 
7 
a 
7 
a 
7 
7 
q 
134| 7.462 687) 420.9734 14102,61 - || 184 
: 
7 
4 
7 
7 
7 
7 
7 
6 
6 
6 
6 
6 


~ 

Bac . . 
“10 
BSes 
sIsI00 
ane 
“Ie or 


6 46 
101} 9.900 990} 317.3009 8011.847 || 151) 6.622 517) 474.3805 | 17907.86 
102} 9.803 922) 320.4425 8171. 282 || 152 6.578 947) 477.5221 | 18145.84 
103) 9.708 738} 323.5840 8332.289 || 153 | 6.535 948) 480.6637 | 18385.39 
104) 9.615 385) 326.7256 8494.867 || 154) 6.493 506) 483.8053 | 18626.50 - 
105 23 810} 329.8672 8659.015 || 155 6.451 613] 486.9469 | 18869.19 
106 3 33 962) 333.0088 8824.734 || 156 | 6.410 256) 490.0885 | 19113.45 
107| 9.345 794) 336.1504 8992.024 | 157 | 6.369 427) 493.2300 | 19359. 28 
108) 9:259 259) 339.2920 9160.884 || 158 | 6.329 114) 496.3716 | 19606.68 
109} 9.174 312) 342.4336 9331.316 | 159 | 6.289 308) 499.5132 | 19855.65 
110} 9.090 909} 345.5752 9503 .318 || 160) 6.250 000) 502.6548 | 20106.19 
111} 9.009 009} 348.7168 9676.891 | 161) 6.211 180) 505.7964 | 20358.31 
112) 8.928 571) 351.8584 9852.035 | 162) 6.172 840) 508.9380 | 20611.99 
113) 8.849 558) 355.0000 10028.75 | 163} 6.134 969] 512.0796 | 20867 .24 
114) 8.771 930) 358.1416 10207.03 || 164] 6.097 561) 515.2212 | 21124 o7 
115| 8.695 652) 361.2832 10386.89 || 165] 6.060 606] 518.3628 | 21382. 46 
116} 8.620 690) 364.4247 10568.32 || 166 | 6.024 096) 521.5044 | 21642 43 
117| 8.547 009} 367.5663 10751.32 | 167 | 5.988 024) 524.6460 ) 21908 07 
118) 8.474 576) 370.7079 10935.88- || 168} 5.952 381] 527.7876 || 22167.:08 
119} 8.403 361) 373.8495 11122.02 | 169} 5.917 160) 530.9292 | 2243176 
120) 8.333 333) 376.9911 11309.73 || 170! 5.882 353] 534.0708 | 22698.01 
121) 8.264 463) 380.1327 41499,01 171 | 5.847 953) 537.2123 |) '22965. 83 
122} 8.196 721} 383.2743 11689.87- || 172 | 5.813 953} 540.3539 | 23235.22 
123} 8.130 081} 386.4159 11882.29 | 173 | 5.780 347) 543.4955 || 23506.18 
124) 8-064 516) 389.5575 12076.28- || 174 | 5.747 126) 546.6371 | 2377%8.71 
125} 8.000 000; 392.6991 12271,.85 || 175 | 5.714 286) 549.7787 || 24052 .82 
126) 7.936 508) 3958407 12468.98 || 176 | 5.681 818] 552.9203 | 24328. 49 
127| 7.874 016| 398.9823 12667.69 || 177 | 5.649 718) 556.0619 } 24605.74 
128) 7.812 500} 402.1239 12867.96 || 178] 5.617 978) 559.2035 || 24884.56 
129) 7.751 938) 405.2655 13069.81 |179) 5.586 592) 562.3451 | 25164.94 
130) 7.692 308) 408.4070 13273.23 || 180| 5.555 556] 565.4867 || 25446.9@ 
131} 7.633 588) 411.5486 13478.22 || 181 | 5.524 862) 568.6283 || 25730.48 
132| 7.575 758] 414.6902 13684.78 || 182] 5.494 505) 571.7699 | 26015.53 
133] 7.518 797] 417.8318 13892 .91 183 | 5.464 481) 574.9115 | 26302. 20 

5.434 783) 578.0530 | 26590. 44 
135} 7.407 407| 424.1150 14313.88 || 185| 5.405 405] 581.1946 | 26880. 25° 
136} 7.352 941) 427.2566 14526.72 || 186 risky 344! 584.3362 } 27171.63 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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Circum- 
ference 
™m 


Area 
an? 


4 





628.3185 
.4601 
.6017 
. 7433 
. 8849 


.0265 
. 1681 
. 38097 
.4513 
. 5929 


7345 
. 8760 
.0176 
. 1592 
. 3008 


4424 
. 5840 
. 7256 
. 8672 
. 0088 


. 1504 
. 2920 
.4336 
. 5752 
.7168 


. 8583 
. 9999 
.1415 
. 2831 
4247 


. 5663 
. 7079 
. 8495 
9911 
.1327 


. 2743 
-4159 
. 5575 
.6991 
. 8406 





. 9822 
/1238 
2654 
‘4070 
5486 


.6902 
2,8318 

. 9734 
.1150 
782.2566 


785, 3982 











31415. 
31730. 
32047. 
32365. 
32685. 


33006. 
33329. 
33653. 
33979. 
34306. 


34636. 
34966. 
35298. 
35632. 
35968. 


36305, 
36643 . 
36983. 
37325. 
37668. 


38013. 
38359. 
38707. 
39057. 
39408. 


39760. 
40115. 
40470. 
40828. 
41187. 


41547. 
41909. 
42273. 
42638. 
43005. 


43373. 
43743. 
44115, 
44488. 
44862. 


45238. 
45616. 
45996. 
46376. 
46759. 


47143. 
47529. 


47916. 


48305. 
48695. 


49087. 








150 





Circum- 
ference 
™m 
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3982 
15398 
‘6813 
"8229 
:9645 
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3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
3. 
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3. 
3. 
3. 
3. 
3. 
3.0. 
3. 
3. 
3. 
3. 
3. 
3. 
2. 
2. 
2. 
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2. 
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2. 
2. 
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2. 
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1143 .540 
1146 .681 


1152.965 
1156. 106 
1159. 248 


1162.389 


1240.929 
1244.071 
1247 .212 
1250.354 
1253 .495 


1256 .637 





118 


119 
120 
120 
121 
121 


122 
123 
123 
124 
125 


125 


459. 
304. 
922. 
541. 
785. 
410. 
036. 


663. 


~% 
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1 Cireum- Area 1 Cireum- Area 
1000- ference mn? n 1000- ference an? } 
n ™m 4 n 7mm eS 
/ 2.500 000] 1256. 637 125 663.7 | 450) 2.222 222) 1413.717.| 159 043.24 
2.493 766) 1259.779 126 292.8 | 451 | 2.217 295) 1416.858 | 159 750.8 
| 2.487 562| 1262.920 126 923.5 || 452.) 2.212 389} 1420.000 | 160 460.0 
' 2.481 390] 1266.062 127 555.7 ||453 | 2.207 506) 1428.141 | 161 °170.8 
2.475 248) 1269.2038 128 189.5 | 454 | 2.202 643) 1426.283 | 161 883.1 
2.469 136} 1272.345 128 824.9 | 455) 2.197 802] 1429.425 | 162 597-1 
2.463 054| 1275.487 129 461.9 || 456 | 2.192 982) 1432.566 | 163 312.6 
2.457 002) 1278.628 130. 100.4 || 457 | 2.188 184} 1435.708 | 164 029.6 
2.450 980} 1281.770 130 740.5 |/458| 2.183 406] 1438.849 | 164 748.3 
2.444 988] 1284.911 a 3 382.2 ||459 | 2.178 649) 1441.991 | 165 468.5 
2.439 024) 1288.053 132 025.4 | 460 | 2.173 913) 1445.133 | 166 190.3 
2.433 090} 1291.195 132 670.2 || 461 | 2.169 197] 1448.274 | 166 913.6 
| 2.427 184] 1294.336 133. 316.6 | 462 | 2.164 502} 1451.416 | 167 638.5 
2.421 308] 1297.478 133 964.6 ||463 | 2.159 827| 1454.557 | 168 365.0 
} 2.415 459) 1300.619 134 614.1 | 464} 2.155 172] 1457.699 | 169 093.1 
2.409 639] 1303.761 135 265.2 | 465] 2.150 538} 1460 pee 169 822.7 
2.403 846} 1306.903 135 917.9 ||466 | 2.145 923) 1468.982°| 170 553.9 
2.398 082) 1310.044 136 572.1 || 467 | 2.141 828) 1467.124 | 171 286.7 
2.392 344] 1313.186 137 227.9 || 468} 2.136 752) 1470.265.| 172 021.0 
} 2.386 635} 1316.327 137 885.3 ||469 | 2.132 196] 1473.407 | 172 757.0 
2.380 952) 1319.469 138 544.2 | 470] 2.127 660} 1476.549)| 173 494.5 
2.375 297) 1322.611 139 204.8 |/471 | 2.123 142} 1479.690 | 174 233.5 
2.369 668) 1325.752 139 866.8 | 472] 2.118 644] 1482.832 | 174 974.1 
2.364 066! 1328.894 140 530.5 | 473] 2.114 165} 1485.973 | 475 716.3 
2.358 491) 1332.035 141 195.7 || 474] 2.109 705} 1489.115 | 176 460.1 
2.352 941! 13835.177 141 862.5 || 475} 2.105 263) 1492. 257] 277 205.5 
2.347 418} 1338.318 142 530.9 | 476 | 2.100 840} 1495.398 | 177 952.4 
' 2.341 920) 1341.460 143 200.9 || 477} 2.096 436] 1498.540 | 178 700.9 
2.336 449) 1344.602 143 872.4 ||478] 2.092 050) 1501.681,| 279 450.9 
2.331 002] 1347.743 144 545.5 | 479 | 2.087 683} 1504.823 | 180 202.5 
430) 2.325 581} 1350. 885 145 220.1 || 480} 2.083 333) 1507.964 | 180 955.7 
431) 2.320 186) 1354.026 145 896.3 | 481] 2.079 002} 151.106 | 181.710.5 
432) 2.314 815} 1357.168 146 574.1 | 482} 2.074 689) 1514.248 | 182 466.8 
433) 2.309 469} 1360.310 147 253.5 || 483 | 2.070 393] 1517.389 | 183 224.8 
434) 2.304 147) 1363.451 147 934.5 | 484] 2.066 116} 1520.531)| 1/183 984.2 
435) 2.298 851) 1366.593 148 617.0 || 485 | 2.061 856} 1523.672)| 184:745.3 
436] 2.293 578] 1369.734 149 301.0 ||486} 2.057 613} 1526.814 | 185 507.9 
437| 2.288 330} 1372.876 149 986.7 || 487 } 2.053 388} 1529.956 | 186:272.1 
438! 2.283 105) 1376.018 150 673.9 | 488 | 2.049 180] 1533.097 |: 187 037.9 
439} 2.277 904] 1379.159 | *-151 362.7 || 489 | 2,044 990) 1536.239.|).187 805:2 
440} 2.272 727} 1382.301 152 053.1 || 490} 2.040 816] 1539.380: | 188 574.1 
441| 2.267 574| 1385.442 152 745.0 || 491 } 2.036 660} 1542.522 | 189 344.6 
442} 2.262 443) 1388. 584 153 438.5 | 492 | 2.032 520) 1545.664 | 190 116.6 
443) 2.257 336] 1391.726 154 133.6 || 493 | 2.028 398) 1548.805 |. 190 890.2 
444) 2,252 252) 1394. 867 154 830.3 | 494] 2.024 291) 1551.947-| 191 665.4 
445} 2. 155 528.5 ||495 | 2.020 202} 1555.088 | 192 442.2 
446| 2.2 156 228.3 ||496 | 2.016 129} 1558.230 | 193: 220.5 
447) 2.2% 156 929.6 || 497'} 2.012 072) 1561.372 | )194 000.4 
448) 2. 157 632.6 || 498 | 2.008 032] 1564.513 | 194.78L.9 
449) 2. 158 337.1 || 499 | 2.004 008} 1567.655 | 195: 564.9 
450) 2. 159 043.1 | 500) 2. -1570.796: 
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1573 .938 
1577. 080 
1580. 221 
1583. 363 


1586. 504 
1589. 646 
1592.787 
1595 .929 
1599. 071 





1570. 796 





(Continued) 
n 

4 
196 349.5 ||550| 1 
197 135.7 551] 1 
197 923.5 |,552] 1 
198 712.8 | 553] 1 
199 503.7 || 554} 1 
200 296.2 || 555} 1 
201 090.2 | 556] 1 
201 885.8 || 557} 1 
202 683.0 || 558] 1 
203 481.7 | 559 | 1 
204 282.1 || 560} 1 
205 084.0 || 561} 1 
205 887.4 || 562} 1 
206 692.4 |563 | 1 
207 499.1 |, 564 |, 4 
208 307.2 |565|, 1 
209 117.0 || 566} 1 
209 928.3 |567| 1 
210 741.2 |568] 1 
211 555.6 || 569 | 1 
212 37127 || 570} 1 
213 18923 |)571} 1 
214 008.4 |\572} 4 
214 829.2 |.573| 1 
215 651.5 |574} 1 
216 47604 575 |; 1 
217 300.8 1576 | 1 
218 127.8 ||577 | 1 
218 956.4 578} 1 
219 786.6 |/579| 1 
220 618.3 | 580} 1 
221 451.7 581} 1 
222 286.5 ||.582 | 1 
223 123.0] 583} 1 
223 961.0. | 584} 1 
224 800.6 | 585) 1 
225 641.8, || 586}. 1, 
226 484.5 |587 | 1 
227) 328.8 || 588}. 1 
228 174.7 ||589} 1 
229) 022.1 | 590) 1 
229) 871.1 |/591} 1 
230, 721.7. ||592 |; 1 
231) 573.9 | 593 f° 1 
232 427.6 | 594} 1 
233) 282::9 | .595:° 1 
234 139.8 | 596} 1 
234 998.2 | 597 | 1 
235.858.2 |598} 1 
236: 719.8 ||'599)}. 1 
237).58219 | 600} 1 








153 








1 
1000— 
n 


-818 182 
-814 882 
-811 594 
.808 318 
-805 054 


-801 802 
-798 561 
-795 332 
-792 115 
-788 909 


-785 714 
-782 531 
-779 359 
-776 199 
-773 050 


-769 912 
-766 784 
-763 668 
-760 563 
-757 469 


.754 386 
-751 313 
2748 252 
-745 201 
:742 160 


-739 130 
-736 111 
. 733" 102 
.730 104 
.727 116 


.724 138 
721 170 
718 213 
715 266 
.712 329 


. 709 402 
.706 485 
703 578 
.700 680 
.697 793 


~694 915 
-692 047 
-689 189 
-686 341 
-683 502 


-680 672 
.677 852 
.675 042 
-672 241 
.669 449 


-666 667 











Cireum- 
ference 
™m 


1727. 
1731. 


876 
018 


814 
956 





254 
255 


389-0 
297 2% 


207.9 
119.8 
033.2 
948.2 
864.8 


782.9 
702.6 
623.9 
546.7 
ATLL 


397: 1 
324.7 
253.8 
184.5 
116.7 


050.6 
986;0 
923.0 
861.5 
801:6 


743.3 


saa 
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1 Circum- Area Circum- Area 
n 1000— ference mn? n 1000— ference mn? 
n mm 4 mm 4 

600| 1.666 667| 1884.956 | 282 743.3 |650| 1.538 462} 2042.035 | 331 830.7 . 
601] 1.663 894] 1888.097 | 283 686.6 |651| 1.536 098] 2045.177 | 332 852.5 
602| 1.661 130] 1891.239 | 284 631.4 652] 1.533 742] 2048.318 | 333 875.9 
603} 1.658 375| 1894.380 | 285 577.8 ||653| 1.531 394] 2051.460'| 334 900.8 
604] 1.655 629] 1897.522 | 286 525.8 654] 1.529 052| 2054.602'| 335 927.4 
605} 1.652 893] 1900.664 | 287 475.4 |655| 1.526 718] 2057.748'| 336 955.4 
606] 1.650 165] 1903.805 | 288 426.5 ||656| 1.524 390| 2060.885 | 337 985.1 
607| 1.647 446] 1906.947 | 289 379.2 ||657| 1.522 070] 2064.026 | 339 016.3 
608] 1.644 737} 1910.088 | 290 333.4 ||658| 1.519 757| 2067.168 | 340 049.1 
609} 1.642 036] 1913.230 | 291 289.3 |659| 1.517 451| 2070.310 | 341 083.5 
610) 1.639 344] 1916.372 | 292 246.7 |/660| 1.515 152] 2073.451 | 342 119.4 
611] 1.636 661} 1919.513 | 293 205.6 |/661| 1.512 859| 2076.593 | 343 157.0 
612| 1.633 987] 1922.655 | 294 166.2 |662| 1.510 574| 2079.734 | 344 196.0 
613} 1.631 321] 1925.796 | 295 128.3 ||663] 1.508 296| 2082.876 | 345 236.7 
614| 1.628 664] 1928.938 | 296 092.0 ||664| 1.506 024] 2086.018 | 346 278.9 
615) 1.626 016| 1932.079 | 297 057.2 ||665| 1.503 759| 2089.159 | 347 322.7 
616| 1.623 377] 1935.221 | 298 024.0 |666| 1.501 502] 2092.301 | 348 368.1 
617| 1.620 746] 1938.363 | 298 992.4 |667]| 1.499 250] 2095.442 | 349 415.6 
618} 1.618 123} 1941.504 | 299 962.4 668] 1.497 006] 2098.584 | 350 463.5 
619] 1.615 509] 1944.646 | 300 933.9 ||669| 1.494 768] 2101.725 | 351 513.6 
620| 1.612 903] 1947.787 | 301 907.1 ||670] 1. 352 565.2 
621| 1.610 306] 1950.929 | 302 881.7 671] 1. 353 618.5 
622| 1.607 717] 1954.071 | 303 858.0 |/672| 1. 354 673.2 
623| 1.605 136] 1957.212 | 304 835.8 673] 1. 355 729.6 
624| 1.602 564] 1960.354 | 305 815.2 |/674| 1. 356 787.5 
625] 1.600 000] 1963.495 | 306 796.2 675] 1. 357 847.0 
626| 1.597 444] 1966.637 | 307 778.7 1676] 1. 358 908.1 | 
627| 1.594 896] 1969.779 |*.308 762.8 677 | 1. 359 970.8 
628] 1.592 357| 1972.920 | 309 748.5 |678| 1. 361 035.0 
629| 1.589 825] 1976.062 | 310 735.7 679] 1. 362 100.8 
630] 1.587 302] 1979.203 | 311 724.5 | 680] 1. 363 168.1 
631} 1.584 786 1982 345 | 312 714.9 681] 1. 364 237.0 
632} 1.582 278] 1985.487 | 313 706.9 |682| 1. 365 307.5 
633] 1.579 779| 1988.628 | 314 700.4 683] 1. 366 379.6 
634| 1.577 287] 1991.770 | 315 695.5 |/684] 1. 367 453.2 
635| 1.574 803] 1994.911 | 316 692.2 |/685] 1. B68 528.5 
636] 1.572 327| 1998.053 | 317 690.4 ||686] 1. 369 605.2 
637| 1.569 859] 2001.195 | 318 690.2 ||687] 1. 370 683.6 
638| 1.567 398] 2004.336 | 319 691.6 |/688| 1. 371 763.5 
639} 1.564 945] 2007.478 | 320 694.6 ||689 | 1. 872 845.0 
640} 1.562 500] 2010.619 | 321 699.1 |690] 1. 373 928.1 
641} 1.560 062] 2013.761 | 322 705.2 ]}691] 1. 375 012.7 
642| 1.557 632] 2016.902 | 323 712.8 |/692] 1. 376 098.9 
643} 1.555 210| 2020.044 | 324 722.1 1693} 1. 377 186.7 
644] 1.552 795] 2023.186 | 325 732.9 694] 1. 378 276.0 
645] 1.550 388] 2026.327 | 326 745.3 |/695] 1. 379 366.9 
646] 1.547 988] 2029.469 | 327 759.2 ||696] 1. 380 459.4 
647| 1.545 595] 2032.610 | 328 774.7 ||697] 1. 381 553.5 
648] 1.543 210] 2035.752 | 329 791.8 | 698] 1. 382 649.1. 
649| 1.540 832] 2038.894 | 330 810.5 | 699] 1. 383 746.3 
650) 1 v7 1.428 571} 2199.115 | 384 845.1 
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(Continued) 
a Cireum- Area 
n 1000— ference an? 
n an 4 
ue 384 845.1 || 750| 1.333 333) 2356.194 | 441 786.5 
701) 1. 385 945.4 | 751] 1.331 558) 2359.336 | 442 965.3 
1. 387 047.4 ||752| 1.329 787) 2362.478 | 444 145.8 
12 388 150.8 || 753 | 1.328 021) 2365.619 | 445 327.8 
ty 389 255.9 ||754| 1.326 260) 2368.761 | 446 511.4 
Pe 390 362.5 ||755| 1.324 503) 2371.902 | 447 696.6 
bt 391 470.7 ||756| 1.322 751) 2375.044 | 448 883.3 
z. 392 580.5 ||757} 1.321 004) 2378.186 | 450 071.6 
1. 893 691.8 ||758| 1.319 261) 2381.327 | 451 261.5 
se 394 804.7 ||759| 1.317 523) 2384.469 | 452 453.0 
ai 395 919.2 | 760) 1.315 789) 2387.610 | 453 646.0 
: 397 035.3 ||761 | 1.314 060) 2390.752 | 454 840.6 
i. 398 152.9 ||762| 1.312 336] 2393.894 | 456 036.7 
R, 399 272.1 ||763| 1.310 616) 2397.035 | 457 234.5 
1. 400 392.8 ||764| 1.308 901} 2400.177 | 458 433.8 
2. 401 515.2 | 765} 1.307 190) 2403.318 | 459 634.6 
i. 402 639.1 ||766|] 1.305 483) 2406.460 | 460 837.1 
a 403 764.6 ||767| 1.303 781) 2409.602 | 462 041.1 
ing 404 891.6 ||768| 1.302 083) 2412.743 | 463 246.7 
rE. 406 020.2 ||769| 1.300 390) 2415.885 | 464 453.8 
1. 407 150.4 |770} 1.298 701) 2419.026 | 465.662.6 
2 408 282.2 ||771} 1.297 017) 2422.168 | 466 872.9 
1. 409 415.5 ||772| 1.295 337| 2425.310 | 468 084.7 
Li. 410 550.4 |/'773| 1.293 661| 2428.451 | 469 298.2 
a. 411 686.9 ||'774| 1.291 990) 2431.593 | 470 513.2 
i. 412 824.9 ||775| 1.290 323) 2434.734 | 471. 729.8 
as 413 964.5 |776| 1.288 660) 2437.876 | 472 947.9 
Ws 415 105.7 ||'777 | 1.287 001) 2441.017 | 474 167.6 
1. 416 248.5 ||778) 1.285 347| 2444.159 | 475 388.9 
ls: 417 392.8 rir 1.283 697) 2447.301 | 476 611. 

1. 418 538.7 | 780} 1.282 051) 2450.442 | 477 836.2 
i 419 686.1 ||781 | 1.280 410) 2453.584 | 479 062.2 
oral 420 835.2 ||782| 1.278 772) 2456.725 | 480. 289.8 
1. 421 985.8 | £83 1.277 139] 2459.867 | 481 519.0 
A 423 138.0 784) 1.275 510} 2463.009 | 482 749.7 
ne 424 291.7 ||785| 1.273 885} 2466.150 | 483 982.0 
1. 425 447.0 ||786| 1.272 265) 2469.292 | 485 215.8 
oe 426 603.9 ||787| 1.270 648) 2472.433 | 486 451.3 
a? 427 762.4 | 788} 1.269 036) 2475.575 | 487 688.3 
ay 428 922.4 ||789| 1.267 427] 2478.717 | 488 926.9 
an 430 084.0 || 790] 1.265 823) 2481.858 | 490 167.0 
Z: 431 247.2 ||791 | 1.264 223] 2485.000 | 491 408.7 
a 432 412.0 ||792| 1.262 626) 2488.141 | 492 652.0 
Li 433 578.3 ||793| 1.261 034] 2491.283 | 493 896.8 
1. 434 746.2 ||794|] 1.259 446) 2494.425 | 495 143.3 
De, 485 915.6 ||795| 1.257 862] 2497.566 | 496 391.3 
sl 437 086.6 ||796| 1.256 281) 2500.708 | 497 640.8 
Ris 438 259.2 ||797| 1.254 705) 2503.849 | 498 892.0 
: 439 433.4 ||'798| 1.253 133} 2506.991 | 500 144.7 
q. 440 609.2 | 799| 1.251 564) 2610.133 | 501 399.0 
: i 441 786.5 |800} 1.250 000) 2513.274 | 502 654.8 
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(Continued) 
© 1 -J-, Gireum- 
n 1000— ference 
n Tm 
800} 1.250 000} 2513.274 28 1. 2670.354 
801} 1.248 439) 2516.416 2 1 & 2673 .495 
802). 1.246 883] 2519.557 re 1. 2676-637 
803].1.245 330) 2522.699 8 1 2679 .779 | 
804] 1.243 781) °2525.840 19 1¢ 2682.920\) 
805},.1.242 236) 2528.982 6 1g 2686 .062 
806} 1.240 695) 2532.124 9 1) 2689. 203 
807] 1.239 157| 2535. 265 .8 abs 2692 .345 
808] 1.2387 624) 2538.407 ay 1 2695 .486 
809} 1.236 094) 2541.548 62 13 2698. 628 
810} 1.234 568] 2544.690 at 1. 2701-770 
811] 1.233 046) 2547.832 .9 1. 2704.911 
812} 1.231 527) 2550.973 .6 1z 2708 .053 
813} 1.230 O12) 2554.115 8 1. 2711.194 
814] 1.228 501): 2557.256 .7 1f 2714.336 
815] 1.226 994) 2560.398 SD If 2717-478 
816) 1.225 490) 2563.540 al Le 2720.619 
817| 1.223 990) 2566.681 .6 1g 2723761 
818]. 1.222 494) 2569.823 “8 le 2726:: 902 | 
819] 1.221 001) 2572.964 15 1p 2730.044 
820} 1.219 512) 2576.106 44 1% 2733.186 
821} 1.218 027| 2579.248 .6 1g 2736 . 327 
822) 1.216 545] 2582. 389 .0 1. 2739. 469 
823) 1.215 067) 2585. 531 .0 uy 2742.610 
824/' 1.218 592) 2588.672 :) li 2745. 752 
8254. 1.212 121) 2594: 814 16 Is 2748. 894 
$26| 1.210 654) 25¢4,956 ‘3 If 2752. 035 
$27) 1.209 190) 2598. 097 16 1g 2755.177 
823). 1.207 729] 2601. 239. 4 1 2758.318 
829] 1.206 273) 2604.380 8 ix 2761. 460 
830) 1.204 819) 2607, 522 8 14 2764, 602 
831} 1.203 369) 2610. 663 3 l: 2767 . 743 
832| 1.201 923}, 2613, 805 15 Wy 2770, 885 
833) 1.200 480} 2616; 947 17 1b 2774. 026 
834! 1.199 041) 2620, 088 4 1g 2777. 168 
835] 1.197 605) 2623. 230 ‘2 hs 2780, 309 
836] 1.196 172} 2626,371 .6 a 2783, 451 
837) 1.194 743} 2629,513 6 14 2786, 593 
838] 1.198 317) 2682.655 a4 ibs 2789.734 | 
839} 1.191 895) 2635,796 3 1R 2792, 876 
840). 1.190 476} 2638.938 9 is 2796. 017 
841} 1.189 061} 2642; 079 62 Li 2799. 159, 
842| 1.187 648) 2645, 221 0 Ig f 
843) 1.186 240} 2648, 363 4 ly 
$44) 1.184 834) 2651, 504 4 ly 
$45} 1.188 432) 2654, 646 9 la 2811.725 
$46) 1.182 033) 2657, 787 2.0 ly 2814, 867 
847) 1.180 638} 2660,929 5 ‘7 ly 2818.009 
848) 1.179 245) 2664,071 0 1g 2821.150 
849} 1.177 856) 2667, 212 8 1. 2824, 292 
$50| 1.176 47k} 2670,.354 ,2 el? 2827. 433 











HANDBOOK. OF CHEMISTRY AND PHYSICS. 


RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 
+. (Continued) 


~ Cireum= f af Circum- 
ference 1000— ference 
™m 


2984. 
2987 . 











WONOH ROOMS DWNHHN® BRNO 





BN ARH 








RR HEE RRR Ee Bee HH BRR Re RRR OBER ORR ee Re RR 


ok pk ped pet 








6 
-0 
ol 
Le 
9 
at 
oh 
.0 
5 
-6 
12 
4 
12 
-6 
15 
.0 
.0 
ak 
9 
Agr 
.0 
79 
4 
15 
ak 
3 
AP 
4 
3 
.8 
9 
5 
ua 
5 
8) 
ae 
.2 
12 
19 
1 
.8 
2 
Ss 
5 
6 
2 
4 
a: 
a) 
4 
-8 


NM WNW NEHOW BNASCS AAWAA BDHWRYH 


— 





ee a A/ 
10 v 100n; 


rj 


HANDBOOK OF CHEMISTRY AND PHYSICS 


Squares, Cubes and Roots 
Roots of numbers other than those given directly may be ce by the following relations: 





\/ ion = 10° ni; / 10000 = ae 10n; Vie- uv 10n; Vie 
Bn VATE 10 100; 


n= 7507 00m, 





ees v _ 





CONGaM whe 


ww WHHWND BPR BRR BRR eR eRe 
- ~ q ton 


.236 068 
449 490 
645 751 
.828 427 
.000 000 


.162 278 
.316 625 
464 102 
605 551 
: 657 











9.486 833 


1000000 
10. 48809 
10.95445 
11.40175 

. 83216 


24745 
64911 
.03840 
41641 
. 78405 


14214 
49138 
83240 
16575 
49193 


81139 
12452 
43168 
73320 
02939 


82051 


2236068 
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3 a teas 
im” =i 10n; 1000 


1.709 976 
1.817 121 
1.912 931 
2.000 000 
2.080 084 


2.154 435 
2.223 980 
2.289 428 
2.351 335 
2.410 142 


2.466 212 
.519 842 
.571 282 
620 741 
.668 402 


714 418 
.758 924 
802 039 


884 499 


.924 018 
496 
000 
589 
317 


556 893 
583 048 
608 826 
-634 241 
.659 306 


684 031 


CD WWWWOW WWWWW WHWWWWH WHWWwH wowrtry Nwwwy towwwt 


843 867. 


Pa 
10 


2.154 435 


2.714 418 
3.107 233 
3.419 952 


3.684 031 
3.914 868 
4.121 285 
4.308 869 
4.481 405 


4.641 589 
4.791 420 
4.932 424 
5.065 797 
5.192 404 


5.313 293 
5.428 835 
5.539 658 
5.646 216 
5.748. 897 


5.848 035 
5.943 922 
6.036 811 
6.126 926 
6.214 465 


6.299 605 
6.382 504 
6.463 304 
6.542 133 
6.619 106 


6.694 330 


6.979 532 


7.047 299 
7.113 787 
7.179 054 
7.243 156 
7.306 144 


7.368 063 
7.428 959 





=a 


7’ 100, 000n = 





4.641 589 


5.848 035 
6.694 330 
.7.368 063 


7.937 005 
8.434 327 
8.879 040 
9.283 178 
9.654 894 


10.00000 
10.32280 
10. 62659 
10.91393 
11. 18689 


11,44714 
11.69607 
11.93483 
12.16440 
12.38562 


12.59921 
12..80579 
13.00591 
13. 20006 
13. 38866 


13.7209 
13. 75069 
13.92477 
14.09460 
14. 26043 


14.42250 
14. 58100 
14.73613 
14. 88806 
1503695 


15, 18294 
15.32619 
15 .46680 
15.60491 
15.74061 


15.87401 


16.26133 
1638643 
16. 50964 
16.63103 
16.75069 
16. 86865 
16.98499 


17.09976 
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F 3 3 3 
n iG ay an V/A gon ns AV ne WM ton) Wen 
50. | 2500 | 7.071 068 | 22.36068 125 000 | 3.684 031 | 7.937 005 |) 17.09976 
51 | 2 601 | 7.141 428 | 22.58318 132 651 | 3.708 430 | 7.989 570 | 17.21301 
52 | 2704 | 7.211 103 | 22.80351 140 608 | 3.732 511 | 8.041 452 | 17.32478 
53 | 2809 | 7.280 110| 23.02173 148 877 | 3.756 286 | 8.092 672 | 17.43513 
54 | 2916 | 7.348 469 | 23.23790 157 464 | 3.779 763 | 8.143 253 | 17.54411 
55 | 3025 |.7.416 198 | 23.45208 166 375 | 3.802 952 | 8.193 213 | 17.6174 
56| 5 136 | 7.483 315 | 23.60432 175 616 | 3.825 862 | 8.242 571 | 17.75808 
57 | 3 249 | 7.549 834 | 23.87467 185 193 | 3.848 501 | 8.291 344 | 17.86316 
58 | 3 364 | 7.615 773 | 24.08319 195 112 | 3.870 877 | 8.339 551 | 17.96702 
59 | 3481 | 7.681 146 | 24.28992 205 379 | 3.892 996 | 8.387 207 | 18.06969 
60 | 3 600 | 7.745 967 | 24.49490 216 000 | 3.914 868 | 8.434 327 | 18.17121 
61 | 3721 | 7.810 250] 24.69818 226 981 | 3.936 497 | 8.480 926 | 18.27160 
62 | 3844 | 7.874 008 | 24.89980| 238 328 | 3.957 892 | 8.527 019 | 18.37091 
63 | 3969 | 7.937 254 | 25.09980 250 047 | 3.979 057 | 8.572 619 | 18.46915 
64 | 4096 | 8.000 000 | 25.29822 262 144 | 4.000 000 | 8.617 739 | 18.56636 
“65 | 4 225 | 8.062 258 | 25.49510 274 625 | 4.020 726 | 8.662 391 | 18.66256 
166 | 4356 | 8.124 038 | 25.69047 287 496 | 4.041 240 | 8.706 588 | 18.75777 
67,| 4 489 | 8.185 353 | 25.88436 300 763 | 4.061 548 | 8.750 340.| 1885204 
- 68 | 4 624 | 8.246 211 | 26.07681 314 432 | 4.081 655 | 8.793 659 | 18.94536 
69 | 4 761 | 8.306 624 | 26.26785 328 509 | 4.101 566 | 8.836 556 | 19.03778 
70 | 4900 | 8.366 600 | 26.45751 343 000 | 4.121 285 | 8.879 040 | 19.12981 
71 | 5 041 -| 8.426 150 | 26.64583 357 911 | 4.140 818 | 8.921 121 | 19.21907 
72 | 5 184 | 8.485 281 | 26.93282 373 248 | 4.160 168 | 8.962 809 | 19.30979 
73 | 5329 | 8.544 004 | 27.01851 389 017 | 4.179 339 | 9.004 113} 19.39877 
74 | 5476 | 8.602 325 | 27.20294 405 224 | 4.198 336 | 9.045 042 | 19.48695 
‘oo75 | 5 625 | 8.660 254 | 27.38613 421 875 | 4.217 163 | 9.085 603 | 19.57434 
276 | 5776 | 8.717 798 | 27.56810 438 976 | 4.235 824 | 9.125 805 | 19.66095 
77.1 5 929 | 8.774 964 | 27.74887 456 533 | 4.254 321 | 9.165 656 | 19. 74681 
73 | 6 084 | 8.831 761 | 27.92848 474 552 | 4.272 659 | 9.205 164 | 19.83192 
79 | 6 241 | 8.888 194 | 28.10694 493 039 | 4.290 $40 | 9.244 335 | 19.91632 
© 80 | 6400 | 8:944 272 | 28.28427 512 000 | 4.308 869 | 9.283 178 | 20.00000 
si | 6561 | 9000 000] 28.46050 531 441 | 4.326 749 | 9.321 698 | 20.08299 
82 | 6 724 | 9.055 385 | 28.63564 551 368 | 4.344 481 | 9.359 902 | 20. 16530 
$3 | 6 889 | 9.110 434] 28.80072 571 787 | 4.362 071 | 9.307 796 | 20.24604 
84. | 7056 | 9.165 151 | 28.98275 592 704 | 4.379 519 | 9.435 388 | 20.32793 
g5 | 7225 | 9.219 544} 29.15476 614 125 | 4.396 830 | 9.472 682 | 20. 40828 
86 | 7396 | 9.273 618 | 29.32576 636 056 | 4.414 005 | 9.509 685 | 20.48800 
87.| 7569 | 9.327 379 | 29.49576 658 503 |-4.431 048 | 9.546 403 | 20.56710 
83 | 7 744 | 9.380 832 | 29.66479 681 472 | 4.447 960 | 9.582 840 | 20.64560 
go | 7 921 | 9.433 981} 29.8387 704 969 | 4.464 745 | 9.619 002 | 20.72351 
90 | 8 100 | 9.486 833 | 30.00000 729 000 | 4.481 405 | 9.654 804 | 20,80084 
91 | 8 281 | 9.539 392 | 30.16621 753 571 | 4.497 941 | 9.690 521] 20.87759 
92 | 8 464 | 9.591 663 | 30.33150 778 688 | 4.514 357 | 9.725 888 | 20.95379 
93 | 8 649 | 9.643 651 | 30.49590 804 357 | 4.530 655 | 9.761 000 | 21.02944 
94 | 8 836 | 9.695 360 | 30.65942 830 584 | 4.546 836 | 9.795 861 | 21.10454 
95 | 9 025 | 9.746 794 | 30.82907 857 375 | 4.562 903 | 9.830 476 |° 21,17912 
96 | 9216 | 9.797 959 | 30.98387 884 736 578 857 | 9.864 848 | 21.25317 


.594 701 | 9.898 983 | 21.32671 
.610 436 | 9.932 884] 21.39975 
626 065 | 9.966 555 | .21.47229 


641 589 |10.00000 21.54435 


97 | 9 409 | 9.848 858 | 31.14482 912 673 
98 9 604 | 9.899 495 | 31.30495 941 192 
99 | 9 801 | 9.949 874 | 31.46427 970 299 


- PP Pee 


100 | 10 000 |10.00000 31.62278 | 1 000 000 
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Vn. 


10. 00000 
10.04988 
10. 09950 
10. 14889 
10. 19804 


10. 24695 
10. 29563 
10.34408 
10.39230 
10.44031 


10. 48809 
10.53565 
10. 58301 
10. 63015 

67708 


. 72381 
. 77983 
81665 
86278 
90871 


44552 
48913 

53256 
57584 


61895 
66190 
70470 
T4734 
. 78983 


83216 
87434 
91638 
95826 
00000 


04159 
2.08805 
12436 
16558 
2.20656 


2.24745 








V 10 


. 62278 
. 78050 
93744 
09361 
. 24903 


40370 
55764 
. 71085 
86335 
01515 


33, 16625 
3331666 
33 46640 
33.61547 
33. 76389 


33.91165 
34.05877 
34, 20526 
34.35113 
34,49638 


34, 64102 
34. 78505 
34, 92850 
35.07136 
35. 21363 


35, 35534 
35.49648 
35. 63706 
35.77709 
35. 91657 


05551 
19892 
83180 
46917 
60601 


74235 
87818 
01351 
14835 
28270 


41657 
54997 
68289 
$1584 
947383 


07887 
38. 20995 
34058 
47077 
60052 


§. 72983 











bo bo bo te p 
oD Mmwn~ 





Nae en Nl el eel ee cl el eel el ol 
¢ 7 a > 





nb ppp bo ps be bop npwwnwre 
D> Oren ena q 


4.64] 
4.657 
4.672 
4.687 
4.702 


117 
732 
747 
. 762 
776 


791 
“805 
820 
“834 
848 


862 
876 
890 
904 
918 


932 
946 
959 
973 
986 


000 
013 
5.026 
039 
052 


065 
078 
091 
104 
MOLY: 


129 
142 
155 
waliyg 
180 


192 
204 
217 
.229 
241 


253 
265 
277 
5.289 

5.301 


5.313 


CAA ALESHA PEPE SEPP PPPS 


on 


anno oOanan 


589 
O10 
329 
548 
669 


694 
623 
459 
203 
856 


420 
896 
285 
588 
808 


944 
999 
973 
868 
685 


424 
O87 
676 
190 
631 


000 


298° 


526 
684 
774 


797 
753 
643 
469 
230 


928 
563 
137 
649 
101 


404 
828 
103 
322 
483 


588 
637 
632 
572 
459 


293 





= ee 


-10.00000- 


10. 03322 
10.06623 
10.09902 
10.13159 


10. 16396 
10, 19613 
10. 22809 
10, 25986 
10.29142 


10.82280 |. 


1035399 
10.38499 
10.41580 
10, 44644 


'10.47690 


10.50718 
10, 53728 


10.56722. 
10.59699, 


10. 62659 





21. 54435 
21. 61592 


21. 68703 


1.75767 
21, 82786 


21. 89760 
21.96689 
2208575 
22.10419 
22.17220 


22.57179 | 
22. 63702 

22. 70189 
22. 76638 
22.83051 


22.80428 
22.95770 


| | 23.02078 


10. ‘ean 


10. 91393 


10. 94184 |. 


10, 96961 


10.99724 | 


11.02474 


11.05209 | 


11. 07982 
1L. 10641 
11.13386 
12, 16019 


11. 18689 | 


11, 21346 
11. 23901 


11. 26623) 


11, 29243 
1£.31851 


1.42165 





1b.44714 |: 


. 23.08350 


2314589 
23. 20794 


23, 26967 
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eeGNV°??—_ | LY | 


167 | 27 889 12.92285 | 40.86563 
168} 28 224 12.96148 | 40.98780 
169 | 28 561 13.00000 |. 41.1096 


170 | 28 900 13.03840 | 41.23106 


657 463 
741 632 , 3 : 
826 809 -528 775 | 11.91138 | 25.66230 


913 000 | 5.539 658 | 11.98483 | 25.71282 
A71 | 29 241 13.07670 | 4135215 000 211 | 5.550 499 | 11.95819 | 25.76313 
172] 29 584 13.11488 | 41.47288 088 448 | 5.561 298 | 11.98145 | 25.81326 
173) | +29 929, 13.15295 | 41:59327 | 5 177 717 | 5.572 055 | 12.00463 | 25.86319 
174 | 30 276 13.19091 | 41.71331 | 5 268 024 | 5.582 770 | 12.02771 | 25.91299 


475 | -30 625 1322876. | 41.83300 | 5 359 875 | 5.593 445 | 42.05071-] 25.96247 
176 | 30 976.|) 13.26650 | 41.95235.| 5 451 776 | 5.604 079 | 12.07362.} 26.01183 
177 | 31 329 1330413 | 42.07137 | 5 545 233 | 5.614 672] 12.09645 | 26.06100 
178 | 31 684 13.34166 | 42.19005 | -5 639 752 | 5,625 226 | 12.11918 | 26.10999 
179} 32 041 13.37909 | 42.30839 ) 5.735 339 | 5.635 741 | 12.14184 | 26.15879 


180} 32 400 13.41641 |) 42:42641 | 5 832 000 | 5.646 216] 12.16440 | 26.20741 
181 | 32 761 13.45362.| 42.54409 | 5 929 741 | 5.656 653 | 12.18680 | 26.25586 
182 } 33 124 13.49074 | 42.66146 | 6 028 568 | 5.667 O51 12.20929 | 26.30412 
183} 33 489 13 .52775 |‘ :42.77850 | (6 128 487 | 5.677 411 12.23161 }| °26.35224 
184 } 33 856 1356466.) 42.89522') 6 229 504 | 5.687 734] 12.25385 | 26.40012 


185} 34 225 13.60147 | 43.01163 | 6331 625 | 5.698 019 | 12.27601 | 26.44786 
186 | 34 596 1363818. | 43.12772 | 6 434 856 | 5-708 267 | 12.29809 | 26.49543 
187 | 34 969 1367479: | 43.24350 | 6 539 203 | 5.718 479 | 12.32009 | 26.54283 
188 | 35 344 13.71181 | 43.35897 | 6 644 672 | 5.728 654 | 12.34201 | 26.59006 
189 | 35 721 13.74773 | 43.47413 | 6 751 269 .| 5.738 704 | 12.36386 | 26.63712 


190; 36 100 13.78405 | 43.58899 | 6 859 000 | 5.748 897 |] 12.38562 | 26.68402 

101 | -36 481 13.82027'| 43.70355 | 6 967 871 | 5.758965 12.40731 | 26.73075 

192 } “36 864 13.85641)| | 43.81780°} ‘7 077 888 | 5.768 998 12.42893''| 26.77732 
5. 12 

1 


150\| 22 500 12.24745 | 38.72983 | 3 375 000 | 5.313 293 | 11.44714 | 24.66212 
151 | 22 801 | 12.28821 } 38.85872 | 3 442 951 -| 5.325 074 | 11.47252 | 24.71680 
152 | 23 104 12.32883 | 38.98718 | 3 511 808 | 5.336 803 | 11.49779 | 24.77125 
153} 23 409 12.36932 | 39.11521 | 3 581 577 | 5.348 481 | 11.52295 | 24.8945 
‘154 | 23 716 12.40967 | 39.24283 | 3 652 264 | 5.360 108 } 11.54800 | 24.87942 
155 | 24 025 1244990 | 39.37004 | 3 723 875 | 5.371 685} 11 57295 | 24.93315 
156° | 24 336 12.49000 | 39.49684 | 3 796 416 | 5.383 213 | 11.59778 | 2498666 
‘157 | 24 649 12.52996 | 39.62323 | 3 869 893 | 5.304 691 | 11.62251 | 25.03994 
158 | 24 964 12.56981 | 39.74921'| 3 944 312 | 5.406 120} 11.64713 | 25.09299 
459 | 25 281 12.60952 | 39.87480 | 4 019 679 | 5.417 502 | 11.67165 | 25.14581 
160 | 25 600 12.64911 | 40.00000 | 4 096 000° | 5.428 835 | .11.69607 | -25.19842 
161 | 25 921 12.68858 | 40.12481 | 4 173 281 | 5.440 122 | .11.72039 | 25.25081 
162, | (26 244 12.72792 | 40.24922 | 4 251 528 | 5.451 362 | 11.744604 - 25.30298 
163 | 26 569 12.76715 | 40.37326 | 4 330 747 | 5.462 556 | 11.76872 |? 25.35494 
164 | 26 896 12.80625 | 40.49691 | 4 410 944 | 5.473 704 |» 11.79274 | | 25.40668 
165. | 27 225 12.84523 |» 40.62019 | 4 492 125 | 5.484 807 | 11.81666 | 25.45822 
166 | 27 556 12.88410 | 40.74310 574 296 | 5.495 865 | 11.84048 | 25.50954 
5 
4 5 
4 5 
4 
5 
5 





193} 37 249 13.89244 | 43.93177 | 7 189 057 778 907 2.45047 | '26.82373 
194) 37 636 13.92839| 44.04543 | 7 301 384 | 5.788 960 2.47194 | 26.86997 


44.15880 | 7 414 875° | 5.798 890 | 12.493338 | 26.91606 

7 : 4427189 | 7 529 536 | 5.808 786°} 12.51465 | 26.96199 
197 | (38 809 14.03567 |. 44.38468 | 7 645 373 | 5.818 648 | 19.53590 | 27.00777 
198 | 39 204 14.07125 |: 44.49719 | 7 762 392!) 5.828 477 | 12.55707 | 27.05339 
199 } 39 601 14.10674 || 44.60942 | 7 880 599 | 5.838 272 | 12.57818 | 27.09886 


200 | 40 000 14. 14214 | 44.72136 | 8 000 000° | 5.848 085'] 142.59921 | 27. 14418 
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200 | 40 000 14.14214 | 44.721386 | 8 000 000 | 5.848 035 | 12.59921 } 27.14418 
201 | 40 401 14.17745 | 44.83302 | 8 120 601 | 5.857 766 | 12.62017 | 27.18934 
202 | 40 804 14,.21267 | 44.94441 | 8 242 408 | 5.867 464 | 12.64107 | 27.23436 
203 | 41 209 14.24781 | 45.05552 | 8 365 427 | 5.877 131 | 12.66189 | 27.27922 
204 | 41 616 14.28286 | 45.16636 | 8 489 664 | 5.886 765 | 12.68265 | 27,32394 


205 | 42 025 14.31782 | 45.27693 | 8 615 125 | 5.896 369 | . 12.70334 | 27.36852 
206 | 42 436 14.35270 | 45.38722 | 8 741 816 | 5.905 941 | 12.72396 | 27.41295 
207 | 42 849 14.38749 | 45.49725 | 8 869 743 | 5.915 482 | 12.74452 | 27.45723 
208 | 43 264 14,42221 | 45.60702 | 8 998 912 | 5.924 992 | 12.76501 | 27.50138 
209 | 43 681 14.45683 | 45.71652 | 9 129 329 | 5.934 472 | 12.78543 | 27.54538 


210 | 44 100 14.49188 | 45.82576 | 9 261 000 | 5.943 922 | 12.80579 | 27.58924 
211 | 44 521 14.52584 |. 45.93474 | 9 393 931 | 5.953 342 | 12.82609 | 27.63296 
212 | 44 944 14.56022 | 46.04346 | 9 528 128 | 5.962 732 | 12.84632 | 27.67655 
213 | 45 369 14.59452 | 46.15192 | 9 663 597 | 5.972 093 | 12.86648 | 27.72000 
214 | 45 796 14.62874 | 46.26013 | 9 800 344 | 5.981 424 | 12.88659 | 27.76331 


215 | 46 225 14.66288 | 46.36809 | 9 938 375 990 726 | 12.90663 | 27.80649 
216 | 46 656 14.69694 | 46.47580 | 10 077 696 000 000 | 12.92661 | 27.84953 
217 | 47 089 14.73092 | 46.58326 | 10 218 313 009 245 | 12.94653 | 27.89244 
218 | 47 524 14.76482 | 46.69047 | 10 360 232 018 462 | 12.96638 | 27.93522 
219 | 47 961 14.79865 | 46.797. 10 503 459 027 650 | 12.98618 | 27.97787 


220 | 48 400 14.83240 | 46.90416 | 10 648 000 036 811 | 13.00591 | 28.02039 
221 | 48 841 14.86607 | 47.01064 | 10 793 861 045 944 | 13.02559 | 28.06278 
222 | 49 284 14.89966 | 47.11688 | 10 941 048 055 049 | 13.04521 | 28.10505 
223 | 49 729 14.93318 | 47.22288 | 11 089 567 064 127 | 13.06477 | 28.14718 
224 | 50 176 14.96663 | 47.32864 | 11 239 424 073 178 | 13.08427 | 28.18919 
0: 
0 


225 | 50 625 15.00000 | 47.43416 | 11 390 625 82 202 | 13.10371 | 28.23108 
226 | 51 076 15.03330 | 47.53946 | 11 543 176 91 199°}, 13.12309 | 28.27284 
227 | 51 529 15.06652 | 47.64452 | 11 697 083 100 170 | 18.14242 | 28.31448 
228 | 51 984 15.09967 | 47.74935 | 11 852 352 109 115 | 13.16169 | 28.35600 
229 | 52 441 15.13275 | 47.85394 | 12 008 989 118 033 | 13.18090 | 28.39739 


230 | 52 900 15.16575 | 47.95832 | 12 167 000 126 926 | 13.20006 | 28.43867 
231 53 361 15.19868 | 48.06246 | 12 326 391 135 792 | 13.21916°} 28.47983 
232 |, 53 824 15.23155 | 48,16638 | 12 487 168 144 634 | 13.23821 | 28.52086 
233 | 54 289 15.26434 | 48.27007 | 12 649 337 153 449 | 13.25721 | 28.56178 
234 | 54 756 15.29706 | 48.37355 | 12 812 904 162 240 | 13.27614 | 28.60259 


235 | 55 225 15.32971 | 48.47680 | 12 977 875 171 006 | 13.29503 | 28.64327 
236 | 55 696 15.36229 | 48.57983 | 13 144 256 179 747 | 13.31386 | 28.68384 
237 | 56 169 15.39480 | 48.68265 | 13 312 653 188 463 | 13.33264 | 28.72430 
238 | 56 644 15.42725 | 48.78524 | 13 481 272 197 154 | 13.35136 | 28.76464 
239 | 57 121 15.45962 | 48.88763 | 13 651 919 205 822 | 13.37004 | 28.80487 


240 | 57 600 15.49193 | 48.98979 | 13 824 000 214 465 | 13.38866 | 28.84499 
241 58 081 15.52417 | 49.09175 | 13 997 521 223 084 | 13.40723 | 28.88500 
242 58 564 15.55635 | 49.19350 | 14 172 488 231 680 | 13.42575 | 28.92489 
243 59 049 15.58846 | 49.29503 | 14 348 907 240 251 | 18.44421 | 28.96468 
244 59 536 15.62050 | 49.39636 | 14 526 784 


245 60 025 15.65248 | 49.49747 | 14 706 125 
246 60 516 15.68439 | 49.59839 | 14 886 936 L. 
247 61 009 15.71623 | 49.69909 | 15 069 223 .274 305 | + 13.51758 | 29.12275 
248 61 504 15.74802 | 49.79960 | 15 252 992 .282 761 13.53580 | 29.16199 
249 62 001 15.77973 | 49,.89990°| 15 438 249 | 6.201 195 | 13.55397 | 29.20114 


250 | 62 500 15.81139 | 50.00000 | 15 625 000 | 6.299 605 | 13.57209 } 29.24018 


-248 800 | 13.46263 | 29.00436 


.257 325 | 13.48100 | 29.04393 
.265 827 | 13.49931 } 29,.08339 
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15.81139 | 50.00000 | 15 625 000 | 6.299 605 | 13.57209 | 29.24018 
15.84298 | 50.09990 | 15 813 251 -307 994 | 13.59016 | 29.27911 
15.87451 | 50.19960 | 16 003 008 | 6.316 360 | 13.60818 | 29.31794 
15.90597 | 50.29911 | 16 194 277 | 6.324 704 | 13.62616 | 29.35667 
15.93738 | 50.39841 | 16 387 064 | 6.333 026 | 13.64409 | 29.39530 


15.96872 | 50.49752 | 16 581 375 
16.00000 | 50.59644 | 16 777 216 
16.03122 | 50.69517 | 16 974 593 
258 | 66-564 16.06238 | 50.79370 | 17 173 512 .366 097 | 13.71534 | 29.54880 
259 | 67 081 16.09348 | 50.89204 | 17 373 979 | 6.374 311 | 13.73304 | 29.58693 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
260 | 67 600 16.12452 | 50.99020 | 17 576 000 | 6.382 504 | 13.75069 | 29.62496 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


2s 


8 
i) 
22888 

ose 


n 

o 
BRR 
ESS 
OOo a 


.841 326 | 13.66197 | 29.43383 
.349 604 | 13.67981 | 29.47225 
.357 861 | 13.69760 | 29.51058 


261 | 68 121 16.15549 | 51.08816 | 17 779 581 | 6.390 677.| 13.76830 | 29.66289 
262 | 68 644 16.18641 | 51.18594 | 17 984 728 | 6.398 828 | 13.78586 | 29.70073 
263 | 69 169 16.21727 | 51.28353 | 18 191 447 | 6.406 959 | 13.80337 | 29.73847 
264 | 69 696 16.24808 | 51.38093 | 18 399 744 | 6.415 069 | 13.82085 | 29.77611 


265 |. 70 225 16.27882 | 51.47815 | 18 609 625 | 6.423 158 | 13.83828 | 29.81366 
266 | 70 756 16.30951 | 51.57519 | 18 821 096 | 6.431 228 | 13.85566 | 29,85111 
267 | 71 289 16 34013 | 51.67204 | 19 034 1638 .439 277 | 13.87300 | 29.88847 
268 | 71 824 16.37071 | 51.76872 | 19 248 832 | 6.447 306 | 13.89030 | 29.92574 
269 | 72 361 16.40122 | 51.86521 | 19 465 109 .455 315 | 13.90755 | 29.96292 


270 | 72 900 16.43168 | 51.96152 | 19 683 000 | 6.463 304 | 13.92477 | 30.00000 
271 | 73 441 16.45208 | 52.05766 | 19 902 511 -471 274 | 13.94194 | 30.03699 
272 | 73 984 16.49242 | 52.15362 | 20 123 648 | 6.479 224 | 13.95906 | 30.07389 
273 | 74 529 16.52271 | 52.24940 | 20 346 417 | 6.487 154 | 13.97615 | 30.11070 
274 | 75 076 16.55295 | 52.34501 | 20 570 824 | 6.495 065 | 13.99319 | 30.14742 


275 | 75 625 16.58312 | 52.44044 | 20 796 875 | 6.502 957 | 14.01020 | 30.18405 
276 | 76 176 16.61325 | 52.53570 | 21 024 576 | 6.510 830 | 14.02716 | 30.22060 
277 | 76 729 16.64332 | 52.63079 | 21253 933 | 6.518 684 | 14.04408 | 30.25705 
278-| 77 284 16.67333 | 52.72571 | 21 484 952 |*6.526 519 | 14.06096 | 30.29342 
279 | 77 841 16.70329 | 52.82045 | 21 717 639 | 6.534 335 | 14.07780 | 30.32970 


280 | 78 400 16.73320 | 52.91503 | 21 952 000 | 6.542 133 | 14.09460 | 30.36589 
281 | 78 961 16.76305 | 53.00943 | 22 188 041 | 6.549 912 | 14.11136 | 30.40200 
282 | 79 524 16.79286 | 53.10367 | 22 425 768 | 6.557 672 | 14.12808 | 30.43802 
283 | 80 089 16.82260 | 53.19774 | 22 665 187 | 6.565 414 | 14.14476 | 30.47395 
284 | 80 656 16.85230 | 53.29165 | 22 906 304 | 6.573 188 | 14.16140 | 30.50981 


285 | 81 225 16.88194 | 53.38539 | 23 149 125 | 6.580 844 | 14.17800 | 30.54557 
286 | §&1 796 16.91153 | 53.47897 | 23 393 656 | 6.588 532 | 14.19456 | 30.58126 
287 | 82 369 16.94107 | 53.57238 | 23 639 903 | 6.596 202 | 14.21109 | 30.61686 
_ 288 | 82 944 16.97056 | 53.66563 | 23 887 872 | 6.603 854 | 14.22757 | 30.65238 
289+) 83 521 17.00000 | 53.75872 | 24 137 569 | 6.611 489 |, 14.24402 | 30.68781 


290 | 84 100 17 02939 | 53.85165 | 24 389 000 | 6.619 106 | 14.26043 | 30.72317 
291 84 681 17.05872 | 53.94442 | 24 642 171 | 6.626 705 |. 14.27680 | 30.75844 
292 | 85 264 17.08801 | 54.03702 | 24 897 088 | 6.634 287 | 14.29314 | 30.79363 
293 | 85 849 17.11724 | 54.12947 | 25 153 757 | 6.641 852] 14.30944 | 30.82875 
294 | 86 436 17.14643 | 54.22177 | 25 412 184 | 6.649 400 | 14.32570 | 30.86378 


295 | 87 025 17.17556 | 54.31390 | 25 672 375 | 6.656 930 | 14.34192 | 30.89873 
296 | 87 616 17.20465 | 54.40588 | 25 934 336 | 6.664 444 | 14.35811 | 30.93361 
297 | 88 209 17.23369 | 54.49771 | 26 198 073 | 6.671 940 | 14.37426 | 30.96840 
298 | 88 804 17.26268 | 54.58938 | 26 463 592 | 6.679 420} 14.39037 | 31.00312 
299 | 89 401 17.29162 | 54.68089 | 26 730 899 | 6.686 883 | 14.40645 | 31.03776 


300 |, 90 000 17.32051 | 54.77226 | 27 000 000 | 6.694 330 | 14.42250 | 31.07233 
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300 | 90 000 17.32051 | 54.77226 | 27 000 000 | 6.694 330 | 14.42250°) 31.07233 
301 | 90 601 17.34935 | 54.86347 | 27 27C 901 | 6.701 759] 14.43850 | 31.10681 
302 91 204 17.37815 54.95453 27 543 608 | 6.709 173 14.45447 | 31.14122 
303 | 91 809 17.40690 | 55.04544 | 27 818 127 | 6.716 570 | 14.47041°) 31.17556 
804 92 416 17.43560 55 .13620 28 094 464 | 6.723 951 14.48631 | 31.20982 
805 | 938 025 17.46425 | 55.22681 | 28 372 625 | 6.731 315 | 14.50218 } 31.24400 
306 93 636 17.49286 55 .31727 28 652 616 | 6.738 664 14.51801 31.27811 
807 | 94 249 17.52142 | 55.40758 | 28 934 443 | 6.745 997 | 14.53381 | 31.31214 
808 94 864 17.54993 55.49775 29 218 112 | 6.753 313 14,54957 | °31.34610 
809 95 481 17.57840 55 58777 29 503 629-| 6.760 614 |) 14.56530 31.37999 
810 | 96 100 17.60682.| 55.67764 | 29 791 000 | 6.767 899 | 14.58100 } 31.41381 
811 | 96 721 17.63519 | 55.76737 | 30 080 231 | 6.775 169 | 14.59666 | 31.44755 
812 97 344 17.66352 5585696 30 371 328 | 6.782 423 14. 61229 31.48122 
313 97 969 17.69181 55 .94640 30 664 297 | 6.789 661 14. 62788 31.51482 
314. | 98 596 17.72005 | 56.03570 | 30 959 144 | 6.796 884 | 14.64344 | 31.54834 
815 | 99 225 17.74824 | 56.12486 | 31 255 875 | 6.804 092 | 14.65897 | 31.58180 
316 99 856 17.77639 56.21388 31 554 496 | 6.811 285 14. 67447 31.61518 
317 | 100 489 17.80449 5630275 81 855 013 |°6.818 462 14.68993 | 31.64850 
818 | 101 124 1783255 56.39149 32 157 482 | 6/825 624 14.70536.} 31.68174 
319 | 101 761 17.86057 | 56.48008 | 32 461 759 | 6.832 771 | 14.72076.) 31.71492 
320 | 102 400 | 17.88854 5656854 32 768 000 | 6.839 904] 14.73613 ] 31.74802 
321 | 103 041 17.91647 5665686 33 076 161 |} 6.847 021 14,75146 31.78106 
322 | 103 684 17.94436 56.74504 |" 33 386 248 | 6.854 124 14.76676 | 31.81403 
323 | 104 329 17.97220 56.83309 33 698 267 | 6.861 212 14. 78203 31.84693 
324 | 104 976 18.00000 56.92100 84 012 224 | 6.868 285 14.79727 31.87976 
825 | 105 625 18.02776 | 57.00877 | 34 328 125 | 6.875 344] 14.81248 | 31.91252 
326 | 106 276 18.05547 | 57.09641 | 34 645 976 | 6.882 389 | 14.82766 ] 31.94522 
827 | 106 929 18.08314 5718391 34 965 783 | 6.889 419 | 14.84280 31.97785 
328 | 107 584 18.11077 57.27128 35 287 552 | 6.896 484 | 14.85792 | 32.01041 
329 | 108 241 18.18836 57.35852 35 611 289 | 6.903 436 14.87300 32.04291 
320 | 108 900 18.16590 57.44563 35 937 000 | 6.910 423 | 14.88806 | 32.07534 
331 | 109 561 18.19341 57.53260 36 264 691 | 6.917 396 14. 90308 32.10771 
332 | 110 224 18. 22087 57.61944 36 594 368 | 6.924 356 14. 91807 82.14001 
333 | 110 889 18.24829 | 57.70615 | 86 926 087 |'6.931 301 | 14.98303 |  32.17225 
834 | 111 556 18. 27567 57.79273 87 259 704 | 6.938 232 14. 94797 382.20442 
835 | 112 225 18.30301 57.87918 87 595 375 | 6.945 150 14.96287 | 32.23653 
336 | 112 896 18.33030 57.96551 37 933 056 | 6.952, 053 14. 97774 32 .26857 
337 | 113 569 18.35756 58.05170 38.272 753 | 6.958 943 14. 99259 $2.30055 
838 | 114 244 18.38478 58.13777 38 614 472 | 6.965 820 | 15.00740 32 .33247 
839 | 114 921 18.41195 | 58.22371 |. 38 958 219 | 6.972 683 |). 15.02219 | , 82.36433 
840 | 115 600 18.48909 58.30952 39 304 000 | 6.979 5382 15.03695 | 32.39612 
841 | 116 281 18.46619 | 58.39521 | 39 651 821 | 6.986 368 | 15.05167 | 2.42785 
342 | 116 964 18.49324 | 58.48077 | 40 001 688 | 6.993 191 | 15.06637 | 82.45952 
343 | 117 649 18.52026 | 58.56620 | 40 353 607 | 7.000 000 | 15.08104 | 82.49112 
$44 | 118 336 18.54724 | 58.65151 | 40 707 584 | 7.006 796 | .15.09568 | 32.52267 
345 | 119 025 18.57418 58. 73670 41 063. 625 | 7.013 579 15.11030 82.55415 
B46 | 119 716 18.60108 | 58.82176 | 41 421 736 | 7.020 349 | 15.12488 | | 32.58557 
347 | 120 409 18.62794 | 58.90671 41 781 923 | 7.027 106 | 16.13944 |] 82.61694 
348 | 121 104 18.65476 | 58.99152 | 42 144 192 } 7.033 850 } 15.15397.] 2.164824 
349 | 121 801 18.68154 | 59.07622 | 42 508 549 | 7.040 581 15. 16847 | 82.67948 
350 ) 122 500 18.70829 | 59.16080 | 42 875 000 |. 7.047 299] 15. 182949) 82.'71066 
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350 | 122 500 | 18.70829 | 59.16080 | 42 875 000) 7.047 299)) .15.18294 | »32.71066 
351 | 123 201 | 18.73499 | 59.24525 | 43 243 551 | 7.054 004°} 15.19739 | 32.74179 
352 |) 123 904} 18.76166 | 59.32959 | 43.614 208 | 7.060 697 | 15.21181 | 32.77285 
353: | 124 609 | 18.78829 | 59.41380 | 43 986 977 | 7.067 377 | 15.22620 | 32.80386 
354 |) 125 316] 18.81489 | 59.49790 | 44 361 864 | 7.074 044} 15.24057 | 32.83480 
355 | 126 025] 18.84144 | 59.58188 | 44 738 875 } 7.080 699 | .15.25490 | 32. 86569 
356 | 126 736°] (18.86796 | 59.66574 | 45 118 016 | 7.087 341 | .15.26921 |. 32.89652 
"357 |’ 127 449°} 18.89444 | 59.74948 | 45.499 293 | 7.093 971°) 15.28350 | 32.92730 
'358°| 128 164] 18.92089 | 59.83310 | 45 882 712 | 7.100 588 | 15.29775 | /32.95801 
359 |° 128 881] °18.94730 | 59.91661 | 46 268 279 | 7.107 194 | 15.31198 } . 32.98867 
360 | 129 600°} 18.97367 | '60.00000 | 46.656 000 } 7.113 787} °15.32619 |, 33.01927 
“361 |’ 130 821} 19.00000 }' '60.08328 }. 47 045 881 | 7.120 367 | 15.34037 | :33.04982 
362 | 131 044} 19.02630 |' 60.16644 | 47.437 928 | 7.126 936 | 915.35452 |, 33.08031 
363° | -131 769 | 19.05256 |’ 60.24948 | 47 832 147 | 7.133 492 | 15.36864 |, 33. 11074 
364 | 132 496 | 19.07878 | 60.33241 | 48.228 544 | 7.140 037 | 15.38274 || 33, 14112 
'365 |! 133 225 | 19.10497 |" 60.41523 | »48°627 125 } 7.146 569 | .15.39682 | 33. 17144 
366°}! 133 956 | 19.13113 } 60.49793 |..49°027 896 } 7.153 090°} .15.41087 | 33, 20170 
‘B67 |’ 134 689 | 19.15724 | 60.58052 |' 49.430 863.| 7.159 599 }  15.42489 |. 33, 23191 
B68 | 135 424 | 19.18333 | 60.66300 | 49 836 032 | 7.166 096 | 15.43889 |, 33. 26207 
369 | 136 161 |. 19.20937 | 60.74537 } 50.243 409.| 7.172 581.] °15.45286 | 33. 29217 
370 | 136 900 | 19.23538 | 60.82763 | 50°653 000 | 7.179 054 | \15.46680 | 33,32222 
371 |) 137 641 |. 19.26136 | 60.90977 |) 51 064 811 | 7.185 516 | 15.48073 |. 33,35221 
372 | 138 384 | 19.28730 } 60.99180 |* 51 478 848} 7.191 966 | 15.49462 } 33,38215 
387, 139 129.| 19.31321 } 61.0737 } 51 895 117} 7.198 405 | 15.50849 | 33.41204 
374 | 139 876 | 19.33908 | 61.15554 | 52.313 624 | 7.204 832 | 15.52234 |. 33, 44187 
‘875 | 140 625 | 19.36492 | 61.23724 | 52 734 375| 7.211 248 | 15.53616 |. 33.47165 
876 | 141 376} 19.39072 |. 61.31884 | .53°157 376 | 7.217 652 } 15.54996 | 33.0137 
“B77 | 142 129 | 19.41649 |. 61.40033 | 53 582 633 | 7.224 045.) 15.56373~4 (33.53105 
878 | 142 884 | 19.44222 | 61.48170 | 54 010 152 | 7.230 427 | 15.57748 | 33. 56067 
379 | 143 641} 19.46792 | 61.56298 | 54 439 939 | 7.236 797 | 15.59121 } .33.59024 
880 | 144 400 | 19.49359 | 61.64414 |. 54 872 000 | 7.243 156 | 15.60491 | 33.61975 
381 | 145 161. | 19.51922 | 61.72520 | 55-306 341 } 7.249 505 | 15.61858 | 33. 64922 
382 | 145 924 | 19.54482 | 61.80615 | 55 742 968 | 7.255 842 | 15.63224 | 33. 67863 
383 | 146 689 } 19.57039 } 61.88699 | 56 181 887 | 7.262 167 | 15.64587 | 33.70800 
884 |: 147 456 | 19.59592 | 61.96773 | 56 623 104 | 7.268 482 | 15.65947 | 33.73731 
385 '| 148 225 | 19.62142 | 62.04837 | 57 066 625 | 7.274 786 | 15.67305 | 33.76657 
386 | 148 996 | 19.64688 | 62.12890 | 57 512 456 | 7.281 079 | 15.68661 | 33.79578 
387 | 149 769 | 19.67232 | 62.20932 | 57 960 603 | 7.287 362 | 15.70014 | 33.82494 
388 | 150-544 | 19.69772 | 62.28965 | 58 411 072 | 7.293 633 } 15.71366 | 33.85405 
389 | 151 821 | 19.72308 |} 62.36986 | 58 863 869 | 7.299 894 | 15.72714 | 33,88310 
390 | 152 100 | 19.74842 | 62.44998 | 59 319 000 | 7.306 144 | 15.74061 | 33,91211 
391 | 152 881 | 19.77372 | 62.52999 | 59 776 471 | 7.312 383 | 15.75405 | 33.94107 
392 |: 153 664 | 19.79899 | 62.60990 } 60 236 288 | 7.318 611 | 15.76747 | 33.96999 
$93 | 154 449 | 19.82423 | 62.68971 | 60 698 457 | 7.324 829 | 15.78087 | 33.99885 
394 | 155 286 | 19.84943 | 62.76942 | 61 162 984 | 7.331 037 | 15.79424 | 34.02766 
395 | 156 025'| 19.87461 | 62.84903 | 61 629 875 | 7.337 234 | |15.80759 | 34.05642 
896 | 156 816 | 19.89975 | 62.92853 | 62 009 136 | 7.343 420) 15.82092 | 34. 08514 
397 | 157 609 | 19.92486 | 63.00794 | 62 570 773 | 7.349 597 | 15.83423 | 34.11381 
398 | 158 404 | 19.94994 | 63.08724 | 63 044 792 | 7.355 762 | 15.84751 | 34.14242 
399 | 159 201 | 19.97498 | 63.16645 | 63521 199 | 7.361 918 | 15.86077 | 34.17100 
400 | 160 000 | 20.00000 | 63.24555 | 64 000 000 | 7.368 063} 15.87401 | 34. 19952 
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400 | 160 000 | 20.00000 | 63,24555 7.368 063 34. 19952 
401 160 801 20. 02498 63. 32456 7.374 198 34.22799 
402 161 604 20.04994 63 .40347 7.380 323 B4.25642 
403 162 409 20.07486 63 48228 7.386 437 34, 28480 
404 | 163 216 | 20.09975 | 63.56099 7.392 542 | 15.92675 | 34.31314 
405 | 164 025 | 20.12461 | 63.63961 | 66 430 125 | 7.398 636 | 15.93988 | 34.34143 
406 | 164 836 | 20.14944 | 63.71813 | 66 923 416 | 7.404 721 | 15.952909 | 34.36967 
407 165 649 20.17424 63. 79655 67 419 143 | 7.410 795 15 .96607 34.39786 
408 | 166 464 | 20.19901 | 63.87488 | 67 917 312 | 7.416 860 | 15.97914 | 34.42601 
409 | 167 281 | 20.22375 | 63.95311 | 68 417 929 | 7.422 914 | 15.99218 | 34.45412 
410 | 168 100 | 20.24846 | 64.03124 | 68 921 000 | 7.428 959 | 16.00521 | 34.48217 
411 | 168 921 | 20.27313 | 64.10928 | 69 426 531 | 7.434 994 | 16.01821 | 34.51018 
412 169 744 20.29778 64.18723 69 934 528 | 7.441 019 ‘ 34.53815 
413 170 569 20,32240 64 26508 70 444 997 | 7.447 034 34. 56607 
414 | 171 396 | 20.34699 | 64.34283 | 70 957 944 | 7.453 040} 16. :05709 | 34.59395 
415 | 172 225 | 20.37155 | 64.42049 | 71 473 375 | 7.459 036 | 16.07001 | 34.62178 
416 173 056 20.39608 64 49806 71 991 296 | 7.465 022 34. 64956 
417 173 889 20.42058 64.57554 72 511 713 | 7.470 999 34.67731 
418 174 724 20.44505 64. 65292 73 034 632 | 7.476 966 34. 70500 
419 | 175 561 | 20.46949 | 64.73021 | 73 560 059 | 7.482 924 16.12147 | 34.73266 
420 | 176 400 | 20.49390 | 64.80741 | 74 088 000 | 7.488 872 | 16.13429 | 34.76027 
421 177 241 20.51828 64, 88451 74 618 461 | 7.494 811 16.14708 34. 78783 
422 | 178 084 | 20.54264 | 64.96153 | °75 151 448 | 7.500 741 | 16.15986 | 34,81535 
423 178 929 20.56696 65.03845 75 686 967 | 7.506 661 16.17261 34, 84283 
424 | 179 776 | 20.59126 | 65.11528 | 76 225 024 | 7.512 572 | 16.18534 | 34.87027 
425 | 180 625 | 20.61553 | 65.19202 | 76 765 625 | 7.518 473 | 16.19806 | 34.89766 
426 | 181 476 | 20.63977 | 65.26868 | 77 308 776 | 7.524 365 | 16.21075 | 34.92501 
427 182 329 20, 66398 65 34524 77 854 483 | 7.530 248 16. 22343 3495232 
428 | 183 184 | 20.68816 | 65.42171 | 78 402 752 | 7.536 122 | 16.23608 | 34.97958 
429 | 184 041 | 20.71232 | 65.49809 | 78 953 589 | 7.541 987 | 16.24872 | 35.00680 
430 184 900 20.73644 65.57439 79 507 000 | 7.547 842 16. 26133 35.03398 
431 185 761 20. 76054 65.65059 80 062 991 | 7.553 689 16. 27393 3506112 
432 186 624 20. 78461 65. 72671 80 621 568 | 7.559 526 35. 08821 
433 187 489 20.80865 65 .80274 81 182 737 | 7.565 355 35.11527 
434 | 188 356 | 20.83267 | 65.87868 | 81 746 504 | 7.571 174 16.31160 | 35.14228 
435 | 180 225 | 20.85665 | 65.95453 | 82 312 875 | 7.576 985 | 16.32412 | 35.16925 
436 190 096 | 20.88061 66.03030 | 82 881 856 | 7.582 787 16.33662 | 35.19618 
437 190 969 | 20.90454 | 66.10598 | 83 453 4538 | 7.588 579 | 16.34910 | 35.22307 
438 191 844 20.92845 66 ,18157 84 027 672 | 7.594 363 16.36156 3524991 
439 192 721 90.95233 | 66.25708 | 84 604 519 | 7.600 139°} 16.37400 | 35.27672 
440} 193 600 | 20.97618 | 66.33250 | 85 184 000 | 7.605 905 | 16.38643 | 35.30348 
441 194 481 21.00000 6640783 85 766 121 | 7.611 663 16.39883 85 .33021 
442 | 195 364 | 21.02380 | 66.48308 | 86 350 888 | 7.617 412 | 16.41122 | 35.35689 
443 196 249 | 21.04757 | 66.55825 | 86 938 307 | 7.623 152 | 16.42358 | 35.38354 
444 197 186 | 21.07131 | 66.63332 | 87 528 384 | 7.628 884 | 16.43593 | 35.41014 
445 198 025 | 21.00502 | 66.70832 | 88 121 125 | 7.634 607 | 16.44826 | 35.43671 
446 198 916 21.11871 66. 78323 88 716 536 | 7.640 321 16.46057 | 35.46323 
447 199 809 21, 14237 66. 85806 89 314 623 | 7.646 027 16.47287 35. 48971 
448 | 200 704 21.16601 66.93280 | 89 915 392 | 7.651 725 16.48514 | 35.51616 
449 | 201 601 21. 18962 67.00746 | 90 518 849 | 7.657 414 | 16.49740 | 35.54257 
450 | 202 500 | 21.21320 | 67.08204 | 91 125 000 | 7.663 094 | 16.50964 | 35.56893 
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450 | 202 500 | 21.21320 | 67.08204 | 91 125 000 
451 | 203 401 | 21.23676 | 67.15653 | 91 733 851 
452 | 204 304 | 21.26029 | 67.23095 | 92 345 408 
453 | 205 209 | 21.28380 | 67.30527 | 92 959 677 
454 | 206 116 | 21.30728 | 67.37952 | 93 576 664 


455 | 207 025 | 21.33073 | 67.45369 | 94 196 375 
456 | 207 936 | 21.35416 | 67.52777 | 94 818 816 
457} 208 849 | 21.37756 | 67.60178 | 95 443 993 
458 | 209 764 | 21.40093 | 67.67570 | 96 071 912 
459 | 210 681 | 21.42429 | 67.74954 | 96 702 579 


+ 63 094 | 16.50964 | 35.56893 
fe 
iff 
is 
We 
i 
7. 
7. 
He 
460 | 211 600 | 21.44761 | 67.82330 | 97 336 000 if 
as 
th 
tle 
a 
1g 
Tt 
(i 
7 
7 


68 766 | 16.52186 | 35.59526 
74 430 | 16.53406 | 35.62155 
0 086 | 16.54624 | 35.64780 
85 733 | 16.55841 | 35.67401 


91 372 | 16.57056 |* 35.70018 
97 002 | 16.58269 | 35.72632 
02 625 | 16.59480 | 35.75242 
08 239 | 16.60690 | 35.77848 
13 845 | 16.61897 | 35.80450 


19 443 | 16.63103 | 35.83048 
25 032 | 16.64308 | 35.85642 
30 614 | 16.65510 | 35.88233 
36 188 | 16.66711 | 35.90820 
41 753 | 16.67910 | 35.93404 


47 311 | 16.69108 | 35.95983 
52 861 | 16.70303 | 35.98559 
58 402 | 16.71497 | 36.01131 
63 936 | 16.72689 | 36.03700 


SZaoe 





aunS2 


461 | 212 521 | 21.47091 | 67.89698 | 97 972 181 
462 | 213 444 | 21.49419 | 67.97058 | 98 611 128 
463 | 214 369} 21.51743 | 68.04410 | 99 252 847 
464 | 215 296 | 21.54066 | 68.11755 | 99 897 344 


465 | 216 225 | 21.56386 } 68.19091 | 100 544 625 
466 | 217 156 | 21.58703 | 68.26419 | 101 194 696 
467 | 218 089 | 21.61018 | 68.33740 | 101 847 563 
468 | 219 024 | 21.63331 | 68.41053 | 102 503 232 
469 | 219 961 | 21.65641 | 68.48357 | 103 161 709 | 7.769 462 | 16.73880 | 36.06265 


470 | 220 900 | 21.67948 | 68.55655 | 103 823 000 | 7.774 980 | 16.75069 | 36.08826 
471 | 221 841 | 21.70253 | 68.62944 | 104 487 111 | 7.780 490 | 16.76256 | 36.11384 
A472} 222 784} 21.72556 | 68.70226 | 105 154 048 | 7.785 993 | 16.77441 | 36.13938 
473 | 223 729 | 21.74856 | 68.77500 | 105 823 817 | 7.791 488 | 16.78625 | 36.16488 
474 | 224 676 | 21.77154 |} 68.84766 | 106 496 424 | 7.796 975 | 16.79807 | 36.19035 


475 | 225 625 | 21.79449 | 68.92024 | 107 171 875 | 7.802 454 | 16.80988 | 36.21578 
476} 226 576 | 21.81742 | 68.99275 | 107 850 176 | 7.807 925 | 16.82167 | 36.24118 
477 | 227 529 | 21.84033 | 69.06519 | 108 531 333 | 7.813 389 | 16.83344 | 36.26654 
478 | 228 484 | 21.86321 | 69.13754 | 109 215 352 | 7.818 846 | 16.84519 | 36.29187 
479.| 229 441 | 21.88607 | 69.20983 | 109 902 239 | 7.824 294 | 16.85693 | 36.31716 


480 | 230 400 | 21.90890 | 69.28203 | 110 592 000 | 7.829 735 | 16.86865 | 36.34241 
481 | 231 361 | 21.93171 | 69.35416 | 111 284 641 | 7.835 169 | 16.88036 | 36.36768 
482 | 232 324 | 21.95450 | 69.42622 | 111 980 168 | 7.840 595 | 16,89205 | 36.39282 
483.| 233 289 | 21.97726 | 69.49820 | 112 678 587 | 7.846 013 | 16.90372 | 3641797 
484 | 234 256 | 22.00000 | 69.57011 | 113 379 904 | 7.851 424 | 16.91538 | 36.44808 


485 | 235 225 | 22.02272 | 69.64194 | 114 084 125 | 7.856 828 | 16.92702 | 36.46817 
486 | 236 196 | 22.04541 | 69.71370 | 114 791 256 | 7.862 224 | 16.93865 | 36.49321 
487 | 237 169 | 22.06808 | 69.78539 | 115 501 363 | 7.867 613 | 16.95026 | 36.51822 
488 | 238 144 | 22.09072 | 69.85700 | 116 214 272 | 7.872 994 | 16.96185 | 36.54320 
489 | 239 121 | 22.11334 | 69.92853 | 116 930 169 | 7.878 368 | 16.97343 | 36.56815 


490 | 240 100 | 22.13594 | 70.00000 | 117 649 000 | 7.883 735 | 16.98499 | 36.59306 
491 | 241 081 | 22.15852 | 70.07139 | 118 370 771 | 7.889 095 | 16.99654 | 36.61790 
492 | 242 064 | 22.18107 | 70.14271 | 119 095 488 | 7.804 447 | 17.00807 | 36.64278 
493 | 243 049 | 22.20360 | 70.21396 | 119 823 157 | 7.899 792 | 17.01959 | 36.66758 
494 | 244 036 | 22.22611 | 70.28513 | 120 553 784 | 7.905 129 | 17.03108 | 36.69236 


495 | 245 025 | 22.24860 | 70.35624 | 121 287 375 | 7.910 460 | 17.04257 | 36.71710 
496 | 246 016 | 22.27106 | 70.42727 | 122 023 936 | 7.915 783 | 17.05404 | 36.74181 
497 | 247 009 | 22.29350 | 70.49823 | 122 763 473 | 7.921 099 | 17.06549 | 36.7664 
498 | 248 004 | 22.31591 | 70.56912 | 123 505 992 | 7.926 408.) 17.07693 | 36.79113 
499 | 249 001 | 22.33831 | 70.63993 | 124 251 499 | 7.931 710 | 17.08835 | 36 81574 


500 | 250 000 | 22.36068 | 70.71068 | 125 000 000 | 7.937 005 | 17.09976 | 36,84031 
I ne 
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000 
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004 
009 
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255 025 
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036 
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100 
121 
144 
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225 
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289 
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361 


400 
441 
484 
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576 


5 625 


288 366 


289 4 
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22.36068 | 70.71068 | 125 000 000 | 7.937 005 | 17.09976 
22.38303 | 70.78135 | 125 751 501 | 7.942 293 | 17.11115 
2240536 70.85196 | 126 506 008 | 7.947 574 17.12253 | » 
2242766 70.92249 | 127 263 527 | 7.952 848 17.13389 | — 
22.44994 | 70.99296 | 128 024 064 | 7.958 114 | 17.14524: 
22.47221 |  71.06335 | 128 787 625 | 7.963 374} 17.15657° 
22.49444 | 71.13368 | 129 554 216 | 7.968 627 | 17.16789. 
22.51666 | 71.20393 | 130 323 843 | 7.973 873 | 17.17919° 
22.53886 | -71.27412 | 131 096 512 | 7.979 112 | 17.19048. 
22.56103 | 71.34424 | 1381 872 229 | 7.984 344 | 17.20175 
2258318 | 71.41428 | 132 651 000 | 7.989 570 17.21301 
2260531 71.48426 | 133 432 831 | 7.994 788 17.22425 
22 .62742 71.55418 | 134 217 728 | 8.000 000 17. 23548 
22.64950 | 71.62402 | 135 005 697 | 8.005 205 | 17.24669 
22.67157 | 71.69379 | 135 796 744 | 8.010 403 |. 17.25789 
22.69361 71.76350 | 136 590 875 | 8.015 595 17.26908°| 
22.71563 71.83314 | 137 388 096 | 8.020 779 17.28025 |: 
22 .73763 71.90271 | 138 188 418 | 8.025 957 17.29140_ 
22.75961 71.97222 | 138 991 832 | 8.031 129 17.30254 | 
22.78157 | 72.04165 | 139 798 359 |°8.036 298 | 17.31367°)" 
22 .80351 72.11103 | 140 608 000 | 8.041 452 17.32478) | 
22. 82542 72,18033 | 141 420 761 | 8.046 603 17.33588 
22 84732 72.24957 | 142 236 648 | 8.051 748 17.34696 
22.86919 | 72.31874 | 143 055 667 | 8.056 886} 17.35804 
22.89105 72,38784 | 143 877 824 | 8.062 018 17.36909° 
22.91288 72.45688 | 144 703 125 | 8.067 143°}. 17.38013 
2293469 72.52586 | 145 531 576 | 8.072 262 17.39116 
22.95648 | 72.59477 | 146 363 183 | 8.077 374 | 17.40218 
22 .97825 72.66361 | 147 197 952. | 8.082 480 17.41318 
23.00000 | 72.73289 | 148 035 889 | 8.087 579 | 17.42416 
28 02173 72.80110 | 148 877 000 | 8.092 672 17.43513 
23.04844 | 72.86975 | 149 721 291 | 8.097 759 ‘ 
23 .06513 72.93833 | 150 568 768 | 8.102 839 
23.08679 | 73.00685 | 151 419 437 | 8.107 913 
23.10844 } 73.07530 | 152 273 304 | 8.112 980 
23 13007 73.14369 | 153 180 375 | 8.118 041 
23.15167 | 73,21202 | 153 990 656 | 8.123 096 
23.17326 | 73,28028 | 154 854 153 | 8.128 145 
23.19483 | 73.34848 | 155 720 872 |} 8.133 187 : 
23.21637 | 73.41662 | 156 590 819 |} 8.138 223 | 17.53327 
23.23790 | 73.48469 | 157 464 000 | 8.143 258} 17.54411 
23 25941 73.55270 | 158 340 421 | 8.148 276 x 
23.28089 | 73.62065 | 159 220 088 | 8.153 294 
23.30236 | 73.68853 | 160 103 007°} 8.158 305 
23. 32381 73.75636 | 160 989 184 | 8.163 310 
23.34524 | 73.82412 | 161 878 625 | 8.168 309 
23 36664 73.89181 | 162 771 336 | 8.173 302 
23.38803 | 73.95945 | 163 667 323 | 8.178 289 
23.40940 | 74.02702 | 164 566 592 | 8.183 269 
23.43075 | 74.09453 | 165 469 149 | 8.188 244 

| 
23.45208 | 74.16198 | 166 375 000 | 8.193 213 | 17.65174 
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- 37.51555 
3753922 


37. 56286 
37.58647 
37.61005 
3763360 
37 .65712 


37.68061 
37.70407 
3772751 
37. 75091 
37.77429 


37.79763 
37 .82095 
37, 84424 
37 .86750 
37 .89073 


37 .91393 
37.98711 
3796025 
37 98337 
38 .00646 


38 02052 
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74.16198 | 166 375 000 193 213 | 17.65174 |) 38.02952 
74.22937 | 167 284 151 198 175 | 17.66243 | 3805256 
74.29670 | 168 196 608 203 132 | 17.67311 | 38.07557 
74.36397 | 169 112 377 208 082 | 17.68378 | 38.09854 
74.43118 | 170 031 464 213 027} 17.69443 | 388.12149 


74.49832 | 170 953 875 217 966 | 17.70507 | 38.14442 
74.56541 | 171 879 616 | 8.222 899 | 17.71570 | 38_16731 
74.63243 | 172 808 693 227 825 | 17.72631 | 38.19018 
74.69940 | 173 741 112 232 746 | 17.73691 | 38.21302 
74.76630 | 174 676 879 237 661 | 17.74750 |) 38.23584 


74.83315 | 175 616 000 242 571 | 17.75808 |  38.25862 
» 74,89993 | 176 558 481 | 8.247 474 | 17.76864 | 38 28138 
74. 96668 | 177 504 328 | 8.252 372 | 17.77920 |! 3830412 
75.03333 | 178 453 547 257 263 | 17.78973 | 38.32682 





















































75.09993 | 179 406 144 262 149 | 17.80026 | 38.34950 

: 180. 362 125 267 029 | 17.81077 | 38.37215 

75.23297 | 181 321 496 271 904 | 17.82128 | 38.39478 

75.29940 | 182 284 263 276 773 | 17.83177 | 38.41737 

» 75.36577 | 183 250 432 281 635 | 17.84224 | 38.43995 

323 761 r 75.43209 | 184 220 009 286 493 | 17.85271 | 38.46249 
























324 900 185 193 000 291 344 | 17.86316 | 38.48501 
29 


326 041 75.56454 | 186 169 411 6 190 | 17.87360 | 38.5075P 
327 184 75.63068 | 187 149 248 301 031 | 17.88403 | 38.52997 
328 329 75.69676 | 188 132 517 305 865 | 17.89444 | 38.55241 
329 476. 75.76279 | 189 119 224 310 694 | 17.90485 | 38.57482 
























































8. 

8 

8. 

8. 

8. 

8. 

a 

8. 

8. 

8. 

8. 

: 8. 
575 |.” 330 625 75.82875 | 190 109 375 | 8.315 517 | 17.91524 | 38.59721 
576 | 331 776 75.89466 | 191 102 976 | 8.320 335 | 17.92562 | 3861958 
BIT 75.96052 | 192 100 033 | 8.325 148 | 17.93509 | 38_64191 
878 76.02631 | 193 100 552 | 8.329 954 | 17.94634 | 38_66492 
- 579 76.09205 | 194 8.334 755 | 17.956689 | 3868651 
580 76.1573 | 195 8.339 551} 17.96702'| 38.7087 
581 76. 22336 |'196 122 941 | 8.344 341] 17.9734 | 38.73100 
582 76. 28892 | 197 137 368 | 8.349 126} 17.98765 | 3875391 
583 76.35444 | 198 155 287 | 8.353 905 | 17.99794 | 38.77530 
584 76.41989 8.358 678 | 18.00823 | 38.79755 
585 76.48529 | 200 201 625 | 8.363 447} 18.01850 | 38.81968 
586 76. 55064 | 201 230 056 | 8.368 209 | 18.02876 | 38_84179 
5R7 76.61593 | 202 262 003 | 8.372 967 | 18.03901 | 38_86387 
588 76.68116 | 203 297 472 | 8.377 719 | 18.04925 | 38_88593 
589 76.74634 | 204 8.382 465 | 18.05947 | 38.90796 
590 76.81146 | 205 379 000 | 8.387 207 | 18.06969 | 38.92996 
591 76.87652 | 206 425 071 | 8.391 942 | 18.07989 | 3895195 
592 76.94154 | 207 474 688 | 8.3 18.09008 | 38.97390 
593 77.00649 | 208 527 857 | 8.4 18.10026 | 38. 99584 
594 77.07140 | 209 584 584 | 8.4 18.11043 } 39.0174 
77.13624 | 210 644 875 | 8.4 18.12059 |) 39.03963 
77.20104 | 211 708 736 | 8.4 18.13074 | 39.06149 






77.26578 | 212 776 173 
77.33046 | 213 847 192 
77.39509 | 214 921 799 


77.45967 | 216 000 000 


18. 14087 | 39.08332 
18. 15099 | '39.105138 
18.16111 | 39.12692 


18.17121 | 39.14868 
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600 | 360 000 | 24.49490 | 77.45967 | 216 000 000 | 8.434 327 18.17121 | 39.14868 
601 | 361 201 | 24.51530 | 77.52419 | 217 081 801 | 8.439 010 | 18.18130 °39.17041 
602 | 362 404 | 24.53569 | 77.58866 | 218 167 208 | 8.443 688 | 18.10137 | 39.19213 
603 | 363 609 | 24.55606 | 77.65307 | 219 256 227 | 8.448 361 | 18.20144 39 21382 
604 | 364 816 | 24.57641 | 77.71744 | 220 348 864 | 8.453 028 | 18.21150 39 .23548 


605 | 366 025 | 24.59675 | 7.78175 | 221 445 125 | 8.457 691 | 18.22154 39.25712 
606 | 367 236 | 24.61707 | 77.84600 | 222 545 016 | 8.462 348} 18.23158 3927874 
607 | 368 449 | 24.63737 | 77.91020 | 223 648 543 | 8.467 000 | 18.24160 3930033 
608 | 369 664 | 24.65766 | 77.97435 | 224 755 712 | 8.471 647 | 18.25161 39 .32190 
609 | 370 881 | 24.67793 | 78.03845 | 225 866 529 | 8.476 289 | 18.26161 39 .34345 


610 | 372 100] 24.69318 | 78.10250 | 226 981 000 | 8.480 926 | 18.27160 39.36497 
611 | 373 321 | 24.71841 | 78.16649 | 228 099 131 | 8.485 558 | 18. 28158 39 .38647 
612 | 374 544 | 24.73863 | 78.23043 | 229 220 928 | 8.490 185 | 18.29155 3940795 
613 | 375 769 | 24.75884 | 78.29432 | 230 346 397 | 8.494 807 | 18.30151 3942940 
614 | 376 996 | 24.77902 | 78.35815 | 231 475 544 | 8.499 423 | 18.31145 3945083 


615 | 378 225 | 24.79919 | 78.42194 | 232 608 375 | 8.504 035 | 18.32139 39.47223 
616 | 379 456 | 24.81935 | 78.48567 | 233 744 896 | 8.508 642 | 18.33131 39 49362 
617 | 380 689 | 24.83948 | 78.54935 | 234 885 113 | 8.513 243 | 18.34123 3951498 
618 | 381 924 | 24.85961 | 78.61298 | 236 029 032 | 8.517 840 | 18.35113 3953631 
619 | 383 161 | 24.87971 | 78.67655 | 237 176 659 | 8.522 432 | 18.36102 39.55763 


620 | 384 400 | 24.89980 | 78.74008 | 238 328 000 | 8.527 019 | 18.37001 | 39.57892 
621 | 385 641 | 24.91987 | 78.80355 | 239 483 061 | 8.531 601 | 18.38078 3960018 
622 | 386 884 | 24.93993 | 78.86698 | 240 641 848 | 8.536 178 | 18.39064 39. 62143 
. 623 | 388 129 | 24.95997 | 78.93035 | 241 804 367 | 8.540 750 | 18.40049 3964265 
624 | 389 376 | 24.97999 | 78.99367 | 242 970 624 | 8.545 317 18.41033 | 39.66385 


625 | 390 625 | 25.00000 | 79.05694 | 244 140 625 | 8.549 880 | 18.42016 39.68503 
626 | 391 876 | 25.01999 | 79.12016 | 245 314 376 | 8.554 437 | 18.42998 | 39.70618 
627 | 393 129 | 25.03997 | 79.18333 | 246 491 883 | 8.558 990] 18.43978 39. 72731 
628 | 394 384 | 25.05993 | 79.24645 | 247 673 152 | 8.563 538 | 18.44958 89. 74842 
629 | 395 641 | 25.07987 | 79.30952 | 248 858 189 | 8.568 081 | 18.45937 39, 76951 


630 | 396 900 | 25.09980 | 79.37254 | 250 047 000 | 8.572 619 | 18.46915 | 39.79057 
631 | 398 161 | 25.11971 | 79.43551 | 251 239 591 | 8.577 152 | 18.47891 | 39.81161 
632 | 399 424 | 25.13961 | 79.49843 | 252 485 968 | 8.581 681 | 18.48867 | 39.83263 
633 | 400 689 | 25.15949 | 79.56130 | 253 636 187 | 8.586 205 | 18.49842 | 39.85363 
634 | 401 956 | 25.17936 | 79.62412 | 254 840 104 | 8.590 724 | 18.50815 | 39.87461 


635 | 403 225 | 25.19921 | 79.68689 | 256 047 875 |. 8.595 238 | 18.51788 89, 89556 
636 | 404 496 | 25.21904 | 79.74961 | 257 259 456 | 8.599 748 | 18.52759 39.91649 
637 | 405 769 | 25.23886 | 79.81228 | 258 474 853 | 8.604 252 | 18.53730 | 39.93740 
638 | 407 044 | 25.25866 | 79.87490 | 259 694 072 | 8.608 753 | 18.54700 39. 95829 
- 639 | 408 321 | 25.27845 | 79.93748 | 260 917 119 | 8.613 248 | 18.55668, | 39.97916 


640 | 409 600 | 25.29822 | 80.00000 | 262 144 000 | 8.617 739 | 18.56636 40.00000 
641 | 410 881 | 25.31798 | 80.06248 | 263 374 721 | 8.622 225 | 18.57602 | 40.02082 
642 | 412 164 | 25.33772 | 80.12490 | 264 609 288 | 8.626 706 | 18.58568 | 40.04162 
643 | 413 449 | 25.35744 | 80.18728 | 265 847 707 | 8.631 183 | 18.59532 | 40.06240 
644 | 414 736 | 25.37716 | 80.24961 | 267 089 984 | 8.635 655 | 18.60495 | 40.08316 


645 |. 416 025 | 25.39685 | 80.31189 | 268 336 125 | 8.640 123 | 18, 61458 40. 10390 
646 | 417 316 | 25.41653 | 80.37413 | 269 586 136 | 8.644 585 | 18.62419 | 40. 12461 
647 | 418 609 | 25.43619 | 80.43631 | 270 840 023 | 8.649 044 | 18.63380 | 40.14530 
648 | 419 904 | 25.45584 | 80.49845 | 272 097 792 | 8.653 497 | 18.64340 | 40. 16598 
649 | 421 201 | 25.47548 | 80.56054 | 273 359 449 | 8.657 947 | 18.65298 40. 18663 


650 | 422 500 | 25.49510°| 80.62258 | 274 625 000 | 8.662 391 | 18.66256 40. 20726 
a, a ee eR See [ee em, Re Se ee 
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650 | 422 500 | 25.49510 | 80.62258 | 274 625 000 | 8.662 391 | 18.66256 | 40.20726 
651 | 423 801 | 25.51470 | 80.68457 | 275 804 451 | 8 666 831 18.67212 | 40.22787 
652 | 425 104 | 25.53429 | 80.74652 | 277 167 808 | 8.671 266 | 18.68168 | 40.24845 
653 | 426 409 | 25.55386 | 80.80842 | 278 445 077 | 8 675 697 | 18.69122 | 40.26902 
654 | 427 716 | 25.57342 | 80.87027 | 279 726 264 8.680 124 | 18.70076 | 40.28957 
655 | 429 025 | 25.59297 | 80.93207 | 281 011 375 | 8.684 546 | 18.71029 | 40.31009 
656 | 430 336 | 25.61250 | 80.99383 | 282 300 416 | 8 688 963 | 18.71980 | 40.33059 
657 | 431 649 | 25.63201 | 81.05554 | 283 593 393 | 8.693 376 | 18.72931 | 40.35108 
658 | 432 964 | 25.65151 | 81.11720 | 284 890 312 | 8.697 784 | 18.73881 | 40.37154 
659 | 434 281 | 25.67100 | 81.17881 | 286 191 179 | 8.702 188 | 18.74830 | 40.39198 
660 | 435 600 | 25.69047 | 81.24038 | 287 496 000 | 8.706 588 | 18.75777 | 40.41240 
661 | 436 921 | 25.70992 | 81.30191 | 288 804 781 | 8710 983 | 18.76724 | 40.43280 
662 | 438 244 | 25.72936 | 81.36338 | 290 117 528 | 8.715 373 | 18.77670 | 40.45318 
663 | 439 569 | 25.74879 | 81.42481 | 291 434 247 | 8°719 760 | 18.78615 | 40.47354 
664) 440 896 | 25.76820 | 81.48620 | 292 754 944 | 8794 141 | 18.79559 | 40.49388 
665 | 442 225 | 25.78759 | 81.54753 | 294 079 625 | 8.728 519 | 18.80502 | 40.51420 
666 | 443 556 | 25.80698 | 81.60882 | 295 408 296 | 8.732 892 | 18.81444 | 40.53449 
667 | 444 889 | 25.82634 | 81.67007 | 296 740 963 | 8.737 260 | 18.82386 | 40.55477 
668 | 446 224 | 25.84570 | 81.73127 | 298 077 632 | 8.741 625 18.83326 | 40.57503 
669 | 447 561 | 25.86503 | -81.79242 |.299 418 309 | 8.745 985 | 18.84265 | 40.59526 
670 | 448 900 | 25.88436 | 81.85353 | 300 763 000 | 8.750 340 | 18.85204 | 40.61548 
671} 450 241 | 25.90367 | 81.91459 | 302 111 711 | 8.754 691 | 18.86141 | 40.63568 
672 | 451 584 | 25.92296 | 81.97561 | 303 464 448 | 8759 038 | 18.87078 | 40.65585 
673 | 452 929 | 25.94224 | 82.03658 | 304 821 217 | 8.763 381 | 18.88013 | 40.67601 
674 | 454 276 | 25.96151 | 82.09750 | 306 182 024 | 8.767 719 | 18.88948 | 40.69615 
675 | 455 625 | 25.98076 | 82.15838 | 307 546 875 | 8.772 053 | 18.89882 | 40.71626 
676 | 456 976 | 26.00000 | 82.21922 | 308 915 776 | 8'776 383 | 18.90814 |  40.73636 
677 | 458 329 | 26.01922 | 82.28001 | 310 288 733 8.780 708 | 18.91746 | 40.75644 
678 | 459 684 | 26.03843 | 82.34076 | 311 665 752 | 8.785 030 18.92677 | 40.77650 
679 | 461 041 | 26.05763 | 82.40146 | 313 046 839 | 8°789 347 | 18.93607 | 40.79653 
680 | 462 400 | 26.07681 | 82.46211 | 314 432 000 | 8.793 659 | 18.94536 | 40.81655 
681 | 463 761 | 26.09598 | 82.52272 | 315 821 241 | 8°797 968 18.95465 | 40.83655 
682} 465 124 | 26.11513 | 82.58329 | 317 214 568 | 8.802 279 18.96392 | 40.85653 
683 | 466 489 | 26.13427 | 82.64381 | 318 611 987 | 8.806 572 18.97318 | 40.87649 
684 | 467 856 | 26.15339 | 82.70429 | 320 013 504 | 8.810 868 | 18.98244 | 40.89643 
685 | 469 225 | 26.17250 | 82.76473 | 321 419 125 | 8.815 160 18.99169 | 40.91635 
686 | 470 596 | 26.19160 | 82.82512 | 322 898 856 | 8.819 447 19.00092 | 40.93625 
687 | 471 969 | 26.21068 | 82.88546 | 324 242 703 | 8823 731 19.01015 | 40.95613 
688 | 473 344 | 26.22975 | 82.94577 | 325 660 672 | 8.828 010 19.01937 | 40.97599 
689 | 474 721 | 26.24881 | 83.00602 | 327 082 769 | 8832 285 | 19.02858 | 40.99584 
690 | 476 100 | 26.26785 | 83.06624 | 328 509 000 | 8.836 556 19.03778 | 41.01566 
691 | 477 481 | 26.28688 | 83.12641 | 329 939 371 | 8.840 393 19.04698 | 41.03546 
692 | 478 864} 26.30589 | 83.18654 | 331 373 888 | 8.845 085 19.05616 | 41.05525 
693 | 480 249 | 26.32489 | 83.24662 | 332 812 557 | 8.849 344 19.06533 | 41.07502 
694 | 481 636 | 26.34388 | 83.30666 | 334 255 384 | 8.853 599 19.07450 | 41.09476 
695 | 483 025 | 26.36285 | 83.36666 | 335 702 375 | 8.857 849 19.08366 | 41.11449 
696) 484 416 | 26.38181 | 83.42661 | 337 153 536 | 8 862 095 19.09281 | 41.13420 
697 | 485 809 | 26.40076 | 83.48653 | 338 608 873 | 8.866 338 19.10195 | 41.15389 
698 | 487 204 | 26.41969 | 83.54639 | 340 068 392 | 8.870 576 19.11108 | 41.17357 
699 | 488 601 | 26.43861 | 83.60622 | 341 532 099 | 8.874 810 19.12020 | 41.19322 
26.45751 | 83.66600 | 343 000 000 | 8.879 040 | 19.12931 | 41.21985 
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700 | 490 000 | 26.45751 | 83.66600 | 343 000 000 | 8.879 040 | 19.12931 | 41 21285 
701 | 491 401 | 26.47640 | 88.72574 | 344.472 101 | 8.883 266 | 19.13842 | 41.23247 
702 | 492 804 | 26.49528 |. 83.78544 | 345-948 408 | 8.887 488 | 19.14751 | 41.25207 
703.| 494 209 | 26.51415 | 83.84510 | 347 428 927 | 8.891 706 | 19.15660 |°.41.27164 
704 | 495 616 | 26.53300 | 83.90471 | 348,913 664 | 8.895 920 | 19.16568 Ma, 29120 


705 | .497 025 | 26.55184 | 83.96428 | 350 402 625 | 8.900 130} 19.17475 | 41.31075 
706 | 498 436 | 26.57066 | 84.02381 | 351.895 816 | 8.904 337 | 19.18381 |} 41,33027 
707 | 499 849 | 26.58947 |. 84.08329 | 353 393 243 | 8.908 539 | .19.19286 | 41.34977 
708 |, 501 264 | 26,.60827 | 84.14274 | 354.804 912 | 8.912 737 | 19.2019 | 41.36926 
709 | 502 681 | 26.62705 | 84.20214 | 356 400 829 | 8.916 931 | .19.21095 | 141.38873 


710 | 504 100} 26.64583 | 84.26150 } 857 911 000 | 8,921 121.| 19.21997 | 41.40818 
711 505 521.| 26.66458 | 84.32082 | 359 425 431 | 8.925 308}, 19.22899 |: 41.42761 
712 | 506 944-} 26.68333 | 84.38009 | 360 944 128 | 8.929 490 | 19.23800 | 41.44702 
713 | 508 369 | 26.70206 | 84.43933 } 362 467 097 | 8.933 669 | 19.24701 |) 41.46642 
714 | 509 796 | 26.72078 |. 84.49852 } 363 994 344 | 8.937 843 | 19.25600 | 41.48579 


715 | 511 225,| 26.73948 | 84.55767 |.365 525 875 | 8.942 O14 | 19.26499 | 41.50515 
716 | 512 656.| 26.75818 | 84.61678 | 267 061 696 | 8.946 181} 19.27396 | 41.52449 
717 |, 514 089 | 26.77686} 84,67585 | 368 601 813 | 8.950 344.| 19.28293 } 41.54382 
718 | 515 524 | 26.79552.| 84.73488 | 370.146 232°] 8.954 503)} 49.29189 | 41.56312 
719 | 516 961 | 26.81418 | 84.79387 | 371 694 959 | 8.958 658 | 19.30084 |, 41.58241 


720. | . 518 400 |. 26.83282 | 84.85281 | 373 248 000 } 8.962 809 | 19.30979 } 41. 60168 
721) 519 841 | 26.85144 |,, 84,91172 | 874 805 361 | 8.966 957 | 19.31872 }, 41.62093 © 
722) 521 284.) 26.87006,| 84,97058 | 376 367 048 | 8.971 101 }) 19.32765 |) 41.64016 ~ 
723 | 522 729 | 26.88866 |. 85.02941 | 377 933 067 | 8.975 241 |, 19.33657 |} 41.65938 
724 | 624 176.| 26.90725 | 85,08819 | 379 503 424 | 8.979 377 |) 19.34548 |< 41.67857 


725 | 525 625 | 26.92582 | 85.14693. | 881 078 125.| 8.983 509 } 19.35438) |) «41. 69775 
726 | 527 076.| 26.94439 | 85.20563 | 382.657 176 | 8.987 637 |, 19.36328 |. 41.71692 
(528 529] 26.96294 | 85.26429 | 384.240 583 | 8.991, 762 |, 19.37216 | 41.73606 
728 | 529 984 | 26.98148 | 85.32202 | 385 828 352 | 8,995 883 | 19.38104 ) .41.75519 » 
729 | 531 441 | 27.00000 | 85.38150 | 387 420 489 | 9.000 000 |, 19.38991 |) 41.77430 ~ 


730 | 532 900 | 27.01851 | 85.44004.| 389 017 000 | 9.004 113 }) 19.39877 |: 41. 79339 
731 534 361 | 27.03701 | 85.49854 | 390 617 891 | 9.008 223 | 19.40763 | 41.81247 
732 | 535 824 | 27.05550 | 85.55700 | 392 223 168 | 9.012 329], 19.41647 | 41.83152 
733. | 587 289 | 27.07397 | 85.61542 | 393 832 837 | 9.016 431} 19.42531 | 41.85056 
734 | 538 756 | 27.09243 | 85.67380 | 395 446 904 | 9.020 529 | 19.43414 |" 41. 86959 


735 | 540 225 | 27.11088 | 85.73214 | 397.065 375 | 9.024 624 | 19.44296 | 41. 88859 
736 | 541 696 | 27.12932 | 85.79044 | 398 688 256 | 9.028 715 | 19.45178 | 41.90758 
737 | 543 169 | 27.14774 | 85.84870 | 400.315 553 | 9.032 802 | 19.46058 | 41.92655 
738 | 544 644 | 27.16616 | 85.90603 | 401 947 272 | 9.036 886 | 19.46988 | 41. 94551 
739 | 546 121 | 27.18455 | 85.96511 | 403 583 419 | 9.040 966 | 19.47817 | 41. 96444 


740. | 547 600 | 27.20294 | 86.02325 | 405 224 000 | 9.045 042 | 19.48695. |» 41. 98336 
741 549 081 | 27.22132 | 86.08136 | 406 869 021 | 9.049 114} 19.49573 | 42. 00227 
742 550 564 | 27.23968 | 86.13942 | 408 518 488 | 9.053 183 | 19.50449 | 42.02115 
743 552 049 | 27.25803 | 86.19745 | 410 172 407 | 9.057 248 | 19.51325 | 42.04002 
744 | 553 536} 27.27636 | 86.25543 | 411 830 784 | 9.061 310 | 19.52200 | 42.05887 


745 555 025 | 27.29469 | 86.31338 | 413 493 625 | 9.065 368 | 19.53074 | 42.07771 
746 | 556 516 | 27.31300 | 86.37129 | 415 160 936 | 9.069 422} 19.53948 | 4209653 
747 | 558 009 | 27.33130 | 86.42916 | 416° 832 723 | 9,073 478 | 19.54820 | 42. 11533 
748 | 559 504 | 27.34959 | 86.48609 | 418 508 992 | 9.077 520 | 10.55692 | 42. 13411 
749 | 561 001 | 27.36786 | 86.54479 | 420 189 749 | 9.081 563 | 19.56563 | 42. 15288 











8 
a 








750 | 562 500 | 27.38613 | 86.60254 | 421 875 000 | 9.085 603 | 19.57484 | 42. 17163 
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27.38613 


27.56810 
2758623 
27.60435 
27.62245 
2764055 


27. 65863 
27.67671 
27. 69476 
27.71281 
| 27.73085 


27 74887 
27.76689 
27. 78489 
2780288 
27 .82086 


27. 83882 
27.85678 
27.87472 
2789265 
2791057 


27 92848 
27. 94638 
27. 96426 
27.98214 
28 .00000 


28 01785 
28 .03569 
28 .05352 
28 .07134 
28 08914 


28 . 10694 
28. 12472 
28 14249 
28 . 16026 
28 17801 


28. 19574 
28 21347 
28 23119 
28 . 24889 


28 28427 


V 10n 


86.60254 
86. 66026 
86.71793 
86.77557 
86.83317 


86.89074 
86.94826 
87.00575 
87.06320 
87.12061 


87.17798 
87.23531 
87.29261 
87.34987 
87.40709 


87.46428 
87.52143 
87.57854 
87.63561 
87. 69265 


87.74964 
87. 80661 
87. 86353 
87.92042 
87.97727 


88. 03408 
88.09086 
88. 14760 
88. 20431 
88. 26098 


88.31761 
88.37420 
88. 43076 
88.48729 
88.54377 


88. 60023 
88. 65664 
88.71302 
88.76936 
88.82567 


83. 88194 
88. 93318 
83. 99438 
89.05055 
89. 10668 


89.16277 
89. 21883 
8927486 
89 .33085 
89.38680 


89. 44272 





421 875 000 
423 564 751 
425 259 008 
426 957 777 
428 661 064 


430 368 875 
432 081 216 
433 798 093 
435 519 512 
437 245 479 


438 976 000 
440 711 081 
442 450 728 
444 194 947 
445 943 744 


447 697 125 


458 314 O11 
460 099 648 
461 889 917 
463 684 824 


465 484 375 
467 288 576 
469 097 433 
470 910 952 
472 729 139 


474 552 000 
476 379 541 
478 211 768 
480 048 687 
481 890 304 


483 736 625 
485 587 656 
487 443 403 
489 303 872 
491 169 069 


493 039 000 
494 913 671 
496 793 088 
498 677 257 
500 566 184 


502 459 875 
504 358 336 
506 261 573 
508 169 592 


“510 082 399 


512 000 000 
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9.224 791 
9.228 707 
9.232 619 


9.283 178 
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19.57434 
19.58303 
19.59172 
19. 60040 
19. 60908 


1999166 
20 .00000 


V 1002 


42.17163 
42.19037 
4220909 
4222779 
42. 24647 


4226514 
42 28379 
42_ 30243 
4232105 
4233965 


42 35824 
4237681 
42 39536 
4241390 
42_ 43242 


42. 45092 


42.81769 
42 83586 
85402 


42. 
4287216 
4289029 


4290840 
42 92650 
42 94458 
42 96265 
4298070 


42. 99874 
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soo | 640 000 | 28.28427 | 89.44272 | 512 000 000 
801 | 641 601 | 28.30194 | 89.49860 | 513 922 401 
802 | 643 204 | 28.31960 | 89.55445 | 515 849 608 
803 | 644 809 | 2833725 | 89.61027 | 517 781 627 
B04 | 646,416 | 2835489 | 89.66605 | 519 718 464 
805 | 648 025 | 28.37252 | 89.72179 | 521 660 125 
806 | 649 636 | 2839014 | 89.77750 | 523 606 616 
807 | 651 249 | 28.4075. | 89.83318 | 525 557 943 
gos | 652 864 | 28.49534 | 89.88882 | 527 514 112 
809 | 654 481 | 28.44293 | 89.94443 | 529 475 129 
810 | 656 100 | 28.46050 | 90.00000 | 531 441 000 
811 | 657 721 | 28.47806 | 90.05554 | 533 411 731 
g12 | 659 344 | 28.49561 | 90.11104 | 535 387 328 
813 | 660 969 | 28.51315 | 90.16051 | 537 367 797 
814 | 662 596 | 28.53069 | 90.22195 | 539 353 144 
815 | 664 225 | 28.54820 | 90.27735 | 541 343 375 
816.| 665 856 | 28.56571 | 90.33272 | 543 388 496 
817 | 667 489 | 28.58321 | 90.38805 | 545 338. 513 
gis | 669 124 | 2860070 |. 90:44335 | 547.343 432 
819 | 670 761 | 2861818 | 90.49862 | 549 353 259 
820 | 672 400 | 28.63564 | 90,55385 | 551 368 000 
821 | 674 041 | 28.65310 | 90.60905 | 553 387 661 
822 | 675 684 | 28.67054 | 90.66422 | 555.412 248 
823 | 677 329 | 28.68798 | 90.71935 | 557 441 767 
824 | 678 976 | 28.70540 | 90.77445 | 559 476 224 
g25 | 680 625 | 28.72281 | 90.82951 | 561 515 625 
826 | 682 276 | 28.74022 | 90.88454 | 563 559 976 
827 | 683 929 | 28.75761 | 90.93954 | 565 609 283 
898 | 685 584 | 28.77499 | 90.99451 | 567 663, 552 
29 | 687 241.| 28.79236 | 91.04944 | 569 722 789 
830 | 688 900 | 28.80972 | 91.10434 | 571 787 000 
831 | 690 561 | 28.82707 | 91.15920 | 573 856 191 
832 | 692 224 | 28.84441 |. 91.21403 | 575 930 368 
833 | 693 880 | 28.86174 | 91.26883 | 578 009 537 
834 | 695 556 | 28.87906| 91.32360 | 580 093 704 
835 | 697 225 | 28.89637 | 91.37833 | 582 182 875 
836 698 896 28 .91366 91.43304 | 584 277 056 
837 | 700 569 | 28.93095 | 91.4870 | 586 376 253 
838 | 702 244 | 28.94823 | 91.54234 | 588 480 472 
839 | 703 921 | 28.96550 | 91.59694 | 590 589 719 
840 | 705 600 | 28.93275 | 91.65151 | 592 704 000 
841 | 707 281 | 29.00000 | 91.70605 | 594 823 321 
842 |. 708 964 | 29.01724 | 91.76056 | 596 947 688 
843 710 649 29.03446 91.81503 | 599 077 107 
844 | 712 336 | 29.05168 | 91.86947 | 601 211 584 
848 | 714 025 | 29.06888 | 91.92388 | 603 351 125 
846 715 716 29. 08608 91.97826 | 605 495 736 
847 717 409 29. 10326 92.03260 | 607 645 423 
848 | 719 104 | 29.12044 | 92.08602 | 609 800 192 
849 720 801 29.13760 92.14120 | 611 960 049 
722 500 15476 | 92.19544 | 614 125 000 
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9.378 887 | 20.20620 
9.382 675 | 20.21436 
9.386 460 | 20.22252 
9.390 242 | 20.23066 
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9.283 178 | 20.00000 
9.287 044 | 20.00833 
9.290 907 | 20.01665 | 
9.294 767 | 20.02497 
9.298 624 | 20.03328 
9.302 477 | 20.04158 | 
9.306 328 | 20.04988 
9.310 175 | 20.05816 
9.314 019 | 20.06645 
9.317 860 | 20.07472 
9.321 698 20.08299 
9.325 532 20.09125 
9.329 363 | 20.09950 
9.333 192 20.10775 
9.337 017: | °20.11599 
9.340 839 |. 20.12423 
9.344 657 20.13245 
9.348 473 20. 14067 
9.352, 286 20.14889 
9.356 095 | 20.15710 |) 





9.359 902 
9.363, 705 
9.367 505 
9.371 302 
9.375 096 


20. 16530 
20.17349 
20. 18168 
20. 18986 
20. 19803 


9.394 021 | 20.23880 


9.397 796 | 20.24694 
9.401 569 | 20.25507 
9.405 339 | 20.26319 
9.409 105 | 20.27130 


9.412 869 


9.416 630 
9.420 387 
9,424 142 
9.427 894 
9.431 642 


9.435 388 
9.439 131 
9.442 870 
9.446 607 
9.450 341 


9.454 072 
9.457 800 
9.461 525 
9.465 247 
9.468 966 


9.472 682 


20.27941. 


20.28751 
20. 29561 
20. 30370 
20.31178 
20.31986 


20.32793 


20.36014 


20.36818 
20.37621 
2038424 
20. 39226 
20.40027 


20. 40828 































v 100n 


43°.08869 


43 10664 


43 12457 
43 14249 
43 16039 


“43. 17828 


4319615 
43 21400 
43 23185 
43 24967 


43 26749 
43 28529 
43 30307 


43.32084 © 


43 33859 


43 35633 
43 37406 
43 39177 
43 40947 
43 42715 


43 44481 
43 46247 
43 48011 
43 49773 
4351534 


43 53294 


43 62071 
43 63822 
43 65572 
43 67320 
43 .69067 


43 70812 
4372556 


43. 76041 
43.77781 


43. 79519 
43 81256 


| 43.82992 


4384727 
43 86460 


43 88191 
43 89922 
4391651 
43 93378 
43 95105 


43 96830 


yy 





—— a ee ee 


43. 
43. 
44. 
44. 
44. 


44, 
44. 
44. 
44, 
44. 


44. 
44. 
44. 
44. 
44. 


44. 














































SQUARES, CUBES AND ROOTS (Continued) 


nz 


722 500 
724 201 
725 904 
727 609 
729 316 


731 025 
732 736 
734 449 
736 164 
737 881 


739 600 
741 321 


746 496 


748 225 
749 956 
751 689 
753 424 
755 161 


756 900 
758 641 


» 760 384 


762 129 
763 876 


"765 625 


767 376 
769 129 
770 884 
772 641 


774 400 
776 161 
777 924 
779 689 
781 456 


783 225 


784 996 


799 236 


801 025 
802 816 
804 609 
806 404 
808 201 


810 000 
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29.15476 
29.17190 
29.18904 
29.20616 
29 .22328 


29. 24038 
2925748 
2927456 
29. 29164 
29.30870 


2932576 
2934280 
29 35984 
29.37686 
29.39388 


29. 41088 
29. 42788 
2944486 
2946184 
29.47881 


2949576 
2951271 
29 52965 
»29.54657 
29.56349 


29.58040 
29.59730 
29. 61419 
29. 63106 
29.64793 


29. 66479 
29. 68164 
29. 69848 
) 29.71532 
29.73214 


29.74895. 
29.76575 
29. 78255 
2979933 
29.81610 


29. 83287 
29. 84962 
29. 86637 
29. 88311 
29 89983 


29.91655 
29. 93326 
29.94996 
29.96665 
29. 98333 


30.00000 













19544 
92. 24966 
9230385 
92. 35800 
92.41212 


9246621 
9252027 
9257429 
92.62829 
9268225 


92 .73618 
92.79009 
9284396 
92.89779 
92.95160 


9300538 


93 05912 
93. 11283 
93. 16652 
9322017 


93 27379 
93 .32738 
93 38094 
93. 43447 
9348797 


93 .54143 
93 59487 
93 64828 
9370165 
93.75500 


93 . 80832 
93 86160 
9391486 
9396808 
94.02127 


94.07444 
9412757 
94. 18068 
94. 23375 
94.28680 


94.33981 
94.39280 
94.44575 
94 .49868 
94.55157 


94. 60444 
94.5728 
94 .71008 
94. 76286 
94.81561 


94. 86833 











ns 


614 125 000 
616 295 051 
618 470 208 
620 650 477 
622 835 864 


625 026 375 
627 222 016 
629 422 793 
631 628 712 
633 839 779 


636 056 000 
638 277 381 
640 503 928 
642 735 647 
644 972 544 


647 214 625 
649 461 896 
651 714 363 
653 972 032 
656 234 909 


658 503 000 
660 776 311 
663 054 848 
665 338 617 
667 627 624 


669 921 875 
672 221 376 
674 526 133 
676 836 152 
679 151 439 


681 472 000 
683 797 841 
686 128 968 
688 465 387 
690 807 104 


693 154 125 
695 506 456 
697 864 103 
700 227 072 
702 595 369 


704 969 000 
707 347 971 
709 732 288 
712 121 957 
714 516 984 


716 917 375 
719 323 136 
721 734 273 
724 150 792 
726 572 699 


729 000 000 
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Vy V 10n Vv 100n 


9.472 682 
9.476 396 
9.480 106 
9.483 814 
9.487 518 


9.491 220 
9.494 919 
9.498 615 
9.502 308 


9.654 894 





20. 40828 
20.41628 
20.42427 
20.43226 
20.44024 


20.44821 
20.45618 
20.46415 
20.47210 
20.48005 


20.48800 
20.49593 
2050387 
20.51179 
20.51971 


20.52762 
20.53553 
2054343 
20.55133 
20.55922 


20.56710 
20.57498 
20.58285 
20.59071 
20 .59857- 


20.60643 
20.61427 
20.62211 
20. 62995 
20. 63778 


20. 64560 
20. 65342 
20. 66123 
20. 66904 
20. 67684 


20. 68463 
20. 69242 
20. 70020 
20.70798 
20.71575 


20.72351 
20.73127 
20. 73902 
20.74677 
20.75451 


20.76225 
20. 76998 
20.77770 
20.78542 
20.79313 


20. 80084 








44, 
44, 
44, 


44. 
44. 


44. 


44. 
44. 
44, 
44, 
44, 


44. 
44 
44. 


44. 
44. 


96830 


98553 


00275 
01996 
03716 


05434 
07151 
08866 
10581 
12293 


14005 
15715 
17424 
19132 
20838 


22543 
24246 
25949 
27650 
29349 


31048 
32745 


39520 
41211 
42900 
44588 
46275 


47960 


49644 


51327 
53009 
54689 


56368 
58046 
59723 
61398 
63072 


n 





Seesa Seeks 


910 
911 
912 
914 


915 


SQUARES, CUBES AND ROOTS (Continued) 


ne 





810 000 
811 801 
813 604 
815 409 
817 216 


819 025 
820 836 
822 649 
824 464 
826 281 


828 100 
829 921 
831 744 
833 569 
835 396 


837 225 
839 056 
840 889 
842 724 
844 561 


846 400 
848 241 
850 084 
851 929 
853 776 


855 625 
857 476 
859 329 
861 184 
863 041 


864 900 
866 761 


902 500 
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Vin 


———————— 


30.00000 
30.01666 
30.03331 
30.04996 
30. 06659 


30. 08322 
30. 09983 
30. 11644 
30. 13304 
30. 14963 


30.16621 
30. 18278 
30. 19934 
30. 21589 
30. 23243 


30. 24897 
30. 26549 
30. 28201 
30. 20851 
30.31501 


30.33150 
30.34798 
30.36445 
30.38092 
30.39737 


30. 41381 
30. 43025 
30. 44667 
30.46309 
30.47950 


30. 49590 
30.51229 
3052868 
30. 54505 
30.56141 


30.57777 
30.59412 
30. 61046 
30. 62679 
30. 64311 


30. 65942 
30.67572 
30. 69! 202 
30. 70831 
30. 72458 


30. 74085 
30. 75711 
30. 77337 


30. 78961 


30. 80584 
30.82207° 





10n 


94. 86833 
94.92102 
94.97368 
95.02631 
95.07891 


95. 13149 
95. 18403 
95. 23655 
95. 28903 
95.34149 


95.39392 
95, 44632 
95.49869 
95.55103 
95. 60335 


95, 65563 
95.70789 
95. 76012 
95, 81232 
95.86449 


95.91663 
9596874 
96.02083 
96.07289 
96. 12492 


96. 17692 
96, 22889 
96 28084 
96 .33276 
96 38465 


9643651 
96 48834 
96 .54015 
96 .59193 
96 64368 


96 69540 


96 95360 
97 .00515 
97 .05668 
97.10819 
97.15966 


97.21111 
97 . 262538 
97 31393 
97 .36529 
97 .41663 


97 .46794 


ns 





729 000 000 
731 432 701 
733 870 808 
736 314 327 
738 763 264 


741 217 625 
743 677 416 
746 142 643 
748 613 312 
751 089 429 


753 571 000 
756 058 031 
758 550 528 
761 048 497 
763 551 944 


766 060 875 
768 575 296 
771 095 213 
773 620 632 
776 151 559 


778 688 000 
781 229 961 
783 777 448 
786 330 467 
788 889 024 


791 453 125 
794 022 776 
796 597 983 
799 178 752 
801 765 089 


804 357 000 
806 954 491 
809 557 568 
812 166 237 
814 780 504 


817 400 375 
820 025 856 
822 656 953 
825 293 672 
827 936 019 


830 584 000 
833 237 621 
835 896 888 
838 561 807 
841 232 384 


843 908 625 
846 590 536 
849 278 123 
851 971 392 
854 670 349 


857 375 000 
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9.654 894 
9.658 468 
9.662 040 
9.665 610 
9.669 176 


9.672 740 
9.676 302 
9.679 860 
9.683 417 
9.686 970 


9.690 521 
9.694 069 
9.697 615 
9.701 158 
9.704 699 


9.708 237 
9.711 772 
9.715 305 
9.718 835 
9.722 363 


9.725 888 
9.729 411 
9.732 931 
9.736 448 
9.739 963 


9.743 476 


9.746 986 
9.750 493 
9.753 998 
9.757 500 


9.761 000 
9.764 497 
9.767 992 
9.771 485 
9.774 974 


9.778 462 
9,781 946 
9.785 429 
9.788 909 
9.792 386 


9.795 861 
9.799 334 
9.802 804 
9.806 271 
9.809 736 


9.813 199 
9.816 659 
9.820 117 
9.823 572 
9.827 025 


9.830 476 


20. 80854 


20.81623 | 


20. 82392 


20.83161 


20.83929 
20. 84696 
20.85463 
20.86229 
20.86994 


20.87759 


20.91576 
20. 92338 


20.93099 |) 


20.93860 


20.94620 | 


20. 95379 
20.96138 


20.96896 | — 


20.97654 


20. 98411 


20.99168 
20. 99924 
21.00680 
21.01485 
, 21.02190 


21.02944 








45.12721 
4514357 


45.35521 
45.37141 


45. 38760 
45. 40377 
45. 41994 
45. 43609 
4545223 


45. 46836 


45. 53276 


, 45 54883 


45. 56490 
45. 58005 
45, 59698 
45. 61301 


45 62903 


ss . 
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SQUARES, CUBES AND ROOTS (Continued) 
















3 3 3 
nt V 10n a Aine [AZ 200 WV, 100 
902 500 97.46794 | 857 375 000| 9.830 476] 21.17912 | 45.62903 
904 401 97.51923 | 860 085 351} 9.833 924| 2118655 | 4564503 
~ 906 304 97.57049 | 862 801 408} 9.837 369] 21 19307 |. 4566102 
908 209 97-62172 | 865 523 177} 9.840 813] 21.20130 | 45 .67701 
910 1i 97.67292 | 868 250 664} 9.844 254| 21.20880 | 4569298 
912 025 97.72410 | 870 983 875] 9.847 692] 21.21621 |° 45.70804 
913 936 97.77525 | “873 722 816} 9.851 128| 21.29361 |. 45.72489 
915 849 97.82638 | 876 467 493] 9.854 562} 21.23101 | 4.74082 
917 764 97.87747 | 879 217 912} 9.857 993}  21.23840 |. 45.75675 
919 681 97.92855 | 881 974 079} 9.861 422} 21124579 | 45.7767 
921 600) 97.97959 | 884.736 000} 9.864 s48| 21.95317 | 45.78857 
- 923 521 98.03061 | 887 503 681} 9.868 272| 21 26055 | 45.80446 
925 444 9808160 }| 890 277 128} 9.871 694} 21126792 | 45.82035 
927 369 98. 13256 | 893 056 347} 9.875 113] 21127529 | 45183622 
929 296 98.18350 } 895 841 344] 9878 530| 21.28265 | 43.85208 
931 225 98.23441 | $98 632 125} 9.881 945} 21.2901 | 45.86793 
933 156 9828530 | 901 428 696} 9.885 357] 21.29736 | 45.88376 
935 089 9833616 | . 904 231 063]. 9.888 767], .21.30470 |. .45.89959 
937 024 98.38699 | 907 039 232} 9.802 175| 21.31204 | 4.91541 
938 961 98.43780 | 909 853 209] 9.895 580| 21.31988 | 45.93121 
940 900 98.48858 | 912 673 000; 9.898 983] 21.32671 | 45.94701 
942 S41 98_53933 | 915 498 611} 9.902 384| 1.33404 | 45.96279 
944 784 98.59006 | 918 330 048} 9.905 782| 21.3416 | 45.97857 
946 729 9864076 | 921 167 317} 9.909 178| 21.34868 | 45.9943 
948 676 98.69144 } 924 O10 424} 9.912 571| 21.35599 | 46.01008 
950 625 98.74209 | 926 859 375} 9.915 962] 21.36329 | 46.02582 
952 576 98.79271.| 929 714 176| 9.919 351| 2137059 | 46.0415 
954 529 98_84331 | 932 574 833} 9.922 738] 21.3780 | 46.05727 
“956 484 98_89388 | 935 441 352| 9.926 122] 21.38518 | 46.07298 
958 441 98.9443 | 938 313 739| 9.929 504| 21139247 | 4608868 
960 400 98.99495 | 941 192 000! 9.932 884] 21.39075 | 4.10436 
962 361 99 04544 | 944 076 141} 9.936 261} 21140703 | 4612004 
964 324 99.09591 | 946 966 168] 9.939 636| 21.41430 | 46.13571 
966 289 9914636 | 949 862 087| 9.943.009] 21.42156 | 46.15136 
968 256 9.19677 | 952 763 904} 9.946 380| 1.42883 | 46.16700 
970 225 99.24717 | 955 671. 625| 9-049 748] 21.43608 | 46. 18264 
972 196 9020753 | 958 585 256} 9'953 114) 21.4433 | 46.19826 
974 169 99_34787 | 961 504 803} 9'956 478} 21.45058 || 46.21387 
976 144 99/39819 | 964 430 272] 9'959 939] | 91.45782 | 46.2048 
978 121 99.4484 | 967 361 669| 91963 198] 21.46506 | 46.24507 
980 100] 31. 9.49874 | 970 299 000! 9.966 555 91.47229 | 46. 26065 
'982 081] 31.48 9954808 | 973 242 271] 9'969 910/ 21.47952 | 46.27622 
984 064) 31.49603 | 99.50920 | 976 191 488! 9'973 262]. 21_48674 | 46 29178 
986 049} 31.51190 | 99.64939 | 979 146 657! 9'976 612 21.49396 | 46.3073 
988 036]. 31.52777 | 99.69955 | 982 107 784! 9'979 960! 21.50117 | 46.32287 
990 025] 31.54362 | 99.74969 | 985 074 875} 9’988 305! 21.50888 | “46.33840 
992-016] -31.55947 | 99.79980-|- 988 047 936|9.986 649] 2151558 | 4635302 
994 009) 31.57531 99. 84989 991 026 973) 9.989 990] 21.52278 46 36943 
996 004) 31.59114 99 89995 994 011 992) 9.993 329] 21.52997 46.38492 
998 O01) 31. 9994999 997 002 999} 9.996 666) 21.53716 46.40041 
1 000 000| 31.62278 | 100.00000 |1 000 000 000] 10.000 000! 21.54435 | 46.41589 
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POWERS OF NUMBERS 





n4 | ns | ns | 
1 1 1 
16 32 64 
81 243 729 
256 1024 4096 
625 3125 15625 
1296 7776 46656 
2401 16807 117649 
4096 32768 ~ 262144 
6561 59049 531441 
10000 100000 1000000 
14641 161051 1771561 
20736 248832 2985984 
28561 371293 4826809 
38416 537824 7529536 
50625 759375 11390625 
65536 1048576 16777216 
83521 1419857 24137569 
104976 1889568 34012224 
130321 2476099 47045881 
160000 3200000 64000000 
194481 4084101 85766121 
234256 5153632 | 113379904 
279841 6436343 | 148035889 
331776 7962624,| 191102976 
390625 9765625 | 244140625 
456976 11881376 | 308915776 
531441 14348907 | 387420489 
614656 17210368 | 481890304 
707281 20511149 | 594823321 

108 
810000 24300000 7.290000 
923521 28629151 8.875037 
1048576 33554432 | 10.737418 
1185921 39135393 | 12.914680 
1336336 45435424 | 15.448044 
1500625 52521875 | 18.382656 
1679616 60466176 | 21.767823 
1874161 69343957 | 25.657264 
2085136 79235168 | 30.109364 
2313441 90224199 wide Es om 
x 10° 

2560000 | 102400000 4.096000 
2825761 | 115856201 4.750104 
3111696 | 130691232 5.489032 
3418801 | 147008443 6.321363 
3748096 | 164916224 7.256314 
4100625 | 184528125 8.303766 
4477456 | 205962976 9.474297 
4879681 | 229345007 | 10.779215 
5308416 | 254803968 | 12. 230590 
5764801 | 282475249 | 13, 841287 
6250000 | 312500000 | 15.625000 
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ni 


1 

128 
2187 
16384 
78125 
279936 
823543 
2097152 
4782969 


10000000 
19487171 
35831808 
62748517 
105413504 
170859375 
268435456 
410338673 
612220032 
893871739 
x10? 
1.280000 
1.801089 
2.494358 
3.404825 
4.586471 
6.103516 
8.031810 
10. 460353 
13, 492929 
17. 249876 
Pas it 
2.187000 
2.751261 
3.435974 
4.261844 
5.252335 
6.433930 
7 
9 


31.927781 
37366945 
43581766 
67 .822307 


78. 125000 


15. 258789 
20. 882706 
28. 242954 
37.780200 


6.561000 
8.528910 
10995116 
14. 064086 
17, 857939 
22.518754 
28.211099 
35.124795 
43477921 
53. 520093 

1012 

6 553600 
7.984925 
9.682652 
11688200 
14. 048224 
16.815125 
20047612 
23.811287 
28.179280 
33. 232931 
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id POWERS OF NUMBERS (Continued) 
3 | | 


n ni ns | ns ni ns 
X 10° x 101 x 1018 
50 6250000 | 312500000 | 15.625000 7.812500 3.906250 
51 — 6765201 | 345025251 | 17.596288 8.974107 4.576794 
52 7311616 | 380204032 | 19.770610 | 10.280717 5.845973 
53 7890481 | 418195493 | 22.164361 | 11.747111 6.225969 
54 8503056 | 459165024 | 24.794911 | 13.389252 7.230196 
55 9150625 | 503284375 | 27.680641 | 15.224352 8 873394 
56 9834496 | 550731776 | 30.840979 | 17.270948 9.671731 
57 10556001 | 601692057 | 34.296447 | 19.548975 11.142916 
58 11316496 | 656356768 | 38.068693 | 22.079842 12. 806308 
59 12117361 | 714924299 | 42.180534 | 24.886515 14.683044 
xX 108 X 1010 1011 X 1038 
60 12960000 7.776000 4.665600 | 27.993600 16. 796160 
61 13845841 8.445963 5.152087 | 31.427428 19.170731 
62 14776336 9.161328 5.680024 | 35.216146 21.834011 
63 15752961 9.924365 6.252350 | 39.389806 24.815578 
64 16777216 | 10.737418 6.871948 | 43.980465 28.147498 
65, 17850625 | 11.602906 7.541889 | 49.022279 31.864481 
66 -| 18974736 | 12.523326 8.265395 | 54.551607 36 .004061 
67° ° 20151121 | 13.501251 9.045838 | 60.607116 40 606768 
“68 -} 21381376 | 14.539336 9.886748 | 67.229888 45.716324 
vous * 22667121 | 15.640313 | 10.791816 | 74.463533 51.379837 
X 108 X 1010 x 1012 x10" 
70 | 24010000 | 16.807000 | 11.764900 8.235430 5.764801 
cain: 25411681 18.042294 | 12.810028 9.095120 6.457535 
72 _26873856 | 19.349176 | 13.931407 | 10.030613 7.222041 
73 _ 28398241 | 20.730716 | 15.133423 } 11.047399 8.064601 
74 29986576 | 22:190066 | 16.420649 | 12.151280 8.991947 
75 31640625 | 23.730469 | 17.797852 | 13.348389 10.011292 
. 76 33362176 | 25.355254 | 19.269993 | 14.645195 11.130348 
77 35153041 | 27.067842 | 20.842238 | 16.048523 12. 357363 
‘73 - 37015056 | 28.871744 | 22.519960 | 17.565569 13.701144 
79 38950081 | 30.770564 | 24.308746 | 19.203909 15.171088 
’ X< 108 X 1010 xX 1012 x10" 
80 40960000 | 32.768000 | 26.214400 | 20.971520 16.777216 
tl 43046721 | 34.867844 | 28.242954 | 22.876792 18. 530202 
45212176 | 37.073984 | 30.400667 | 24.928547 20.441409 
83 47458321 | 39.390406 | 32.694037 | 27.136051 22 . 522922 
&¢ 49787136 | 41.821194 | 35.129803 | 29.509035 24.787589 
85 52200625 | 44.370531 | 37.714952 | 32.057709 27. 249053 
86 54700816 | 47.042702 | 40.456724 | 34.792782 29.921793 
87 57289761 | 49.842092 | 48.362620 | 87.725479 32.821167 
88 59969536 | 52.773192 | 46.440409 | 40.867560 35. 963452 
89 . 62742241 | 55.840594 | 49.698129 | 44.231335 39. 365888 
x 10° x10" x 1018 x 1015 
90 65610000 5.904900 5.314410 4.782969 4.304672 
91 68574961 6.240321 5.678693 5.167610 4.702525 
92 71639296 6.590815 6.063550 5.578466 5.132189 
93 74805201 6.956884 6.469902 6.017009 5.595818 
94 78074896 7.339040 6.898698 6.484776 6.095689 
95 81450625 7.737809 7.350919 6.983373 6.634204 
96 84934656 8.153727 7.827578 7.514475 7.213896 
97 88529281 8.587340 8.329720 8.079828 7.837434 
98 92236816 9.039208 8.858424 8.681255 8.507630 
99 96059601 9.509900 9.414801 9.320653 9.227447 
100 100000000 | 10.000000 | 10.000000 | 10.000000 10. 000000 








n n! | log n! n | n! . | log n! 
50 | 3.0414 1084 64.48307 
1 1.0000 0.00000 51 | 1.5511 1088 66. 19065 
2 | 2.0000 0.30103 52 | 8.0658 Xx 1087 67.90665 
3 | 6.0000 0.77815 53 | 4.2749X 108 69 .63092 
4 | 2.400010 1.38021 54 | 2.3084X 107! 7136332 
5 1.2000 X 102 2.07918 55 | 1.2696 1073 73,10368 
6 7.2000X 102 2.85733 56 | 7.1100 1074 74. 85187 
7 | 5.0400 103 3.70243 57. | 4.0527 X 1078 7660774 
8 | 4.0320X 104 4.60552 58 | 2.3506 xX 1078 7837117 
9 | 3.6288 X 105 5.55976 59. | 1.3868X10% |. 80.14202 
io | 3.6288 108 6.55976 60 | 8.3210 108 81.92017 
11.-| 3.9917 X107 7.60116 61. | 5.0758 X 1088 83.70550 
12 | 4.7900X 103 8.68034 62 | 3.1470 1085 85.49790 
13 | 6.2270 109 9.79428 63 | 1.9826 x 1087 87 29724 
14 | 8.7178X10 10.94041 64 | 1.2689 X 10% 89. 10342 
15 1.3077 1012 | 12.11650 65 | 8.2477 10% 90.91633 
16 | 2.0923X1013 | 13.32062 66 | 5.4435 x 1092 92. 73587 
17 | 3.5569X10% |. 14.55107 67. | 3.6471 X10% 94.56195 
18 | 6.4024X105 | 15,80634 68 | 2.4800 x 10% 96 39446 
19 1.2165X1017 | 17.08509 69 | 1.7112X 10% 98 23331 
20 | 2.4329x1018 18, 38612 70 | 1.1979%101 | 100.07841 
21 5.1091 x 1019 19.70834 71 | 8.5048 1019 | 101.92966 
22 1.1240X1021 | 21.05077 72 | 6.1234%X 10193 | 103.78700 
23 | 2.5852X1022 | 22.41249 73. | 4.470110 | 105.65032 
24 | 6.2045X10% | 23.79271 74 | 3.3079X10%7 | 107.51955 
25 1.5511 1025 | 25.19065 75 | 2.480910 | 109.39461 
26 | 4.0329X1028 | 26,60562 76 | 1.8855X1011 | 111.27543 
27 1.088910 | 28,03698 77. | 1.4518X 1018 | 113. 16192 
28 | 3.0489X10% | 29.48414 73 | 1.1324X1015 | 115.05401 
29 | 8.841810" | 30,94654 79 | 8.9462X1016 | 116.95164 
30 | 2.6525X103? | 32.42366 go | 7.1569X1018 | 118.85473 
31 8.2228%1033 | 33.91502 81. | 5.7971 X 101% | 120.76321 
32 | 2.631310 | 35.42017 82 | 4.7536 10122 | 122.67703 
33. | 8.683310 | 36.93869 83 | 3.9455 10124 |. 124.59610 
34, | 2.9523X10% | 38.47016 84, | 3.3142 10126 | 126.52038 
35 1.033310 | 40.01423 85. | 2.8171X10328 | 128.44980 
36 | 3.7199X108 | . 41.57054 86. | 2.4227X101% | 130.38430 
37 1.3764 104 | 43,13874 87 |, 2.1078X 10132 | 132.32382 
38 | 5.2302104 | 44,71852 88. | 1.8548 10154 | 134. 26830 
39 | 2.039810 | 46.30959 s9 | 1.6508X101%4 | 136.21769 
40 | 8.15921047 | 47.91165 90 | 1.4857 X 10188 | 138.17194 
41 8.3453 10% | 49.52443 91. | 1.352010 |-140.13098 
42 1.4050 105! | 51,14768 92 | 1.2438 X10142 | 142.09477 
43 | 6.0415x108 | 52.78115 93 | 1.1568X10%44 | 144.06325 
44 | 2.6583X108 | 54,42460 94 | 1.0874 1018 | 14603638 
45 1.1962 X 1055 56.07781 95 | 1.0330X 1014 | 148.01410 
46 | 5.5026%1087 | 57.74057 96 | 9.9168X101% | 149.99637 
47 2.5862%,10% | 59.41267 97,,,| 9.6193 x 1011,|,.151 98314 
48 1.2414X108 | 61.09391 98 || 9.4269 X 10188 | 153.97437 
49 | 6.0828 108 | 62.78410 99 -|+-9-3326 X 10155 -|-155.97000- 
50 | 3.0414x10% | 64.48307 | 100 | 9.3326X10157 | 157.97000 
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tt 6745-- | ~.8463- | 8453... 
Vn Vntn — 1} Yn — 1 |/ntr — 1) nvVn — Vn — 1) 
_. 707107 . 707107 6745 .4769 4227 .5978 
+ .577350 |. .408248 4769 2754 .1993- 8451 
. 500000 . 288675 3894 . 1947 . 1220 . 2440 
.447214 . 223607 .o3t2 . 1508 0845 . 1890 
.408248 . 182574 .38016 .1231 .0630 . 1543 
. 377964 . 154303 2754 . 1041 0493 . 1304 
. 358553 . 133631 2549 0901 0399 .1130 
333333 . 117851 2385 .0795 . 0332 .0996 
. 316228 . 105409 2248 .O711 0282 0891 
301511 095346 .2133 .0643 0243 . 0806 
_ . 288675 . 087039 . 2034 .0587 0212 0736 
. 277350 . 080064 .1947 .0540 0188 0677 
. 267261 074125 1871 0500 0167 .0627 
. 258199 . 069007 1803 .0465 0151 0583 
. 250000 . 064550 1742 .0435 0136 .0546 
. 242536 . 060634 1686 .0409 0124 -0513 
. 235702 057166 1636 .0386 .0114 . 0483 
. 229416 .054074 1590 0365 0105 .0457 
. 223607 .051299 1547 . 0346 .0097 0434 
218218 . 048795 1508 0329 .0090 .0412 
. 218201 . 046524 1472 0314 . 0084 .0393 
. 208514 044455 1438 . 0300 .0078 .0376 
. 204124 . 042563 1406 0287 .0073 .0360 
. 200000 .040825 1377 0275 .0069 .0345 
196116 .039223 . 1349 0265 0065 .0332 
. 192450 .037743° . 1323 0255 .0061 .0319 
. 188982 .036370 1298 .0245 . 0058 .0307 
. 185695 . 035093 1275 .0237 0055 . 0297 
. 182574 . 033903 1252 .0229 0052 .0287 
. 179605 .032791 1231 0221 . 0050 0277 
.176777 |, .031750 1211 0214 0047 .0268 
.174078 .030773 1192 0208 0045 .0260 
,. 171499 . 029854 1174 0201 .0043 0252 
. 169031 .028989 21157 0196 0041 0245 
. 166667 .028172 1140 0190 . 0040 .0238 
,. 164399 .027400 1124 0185 . 0038 0232 
; 162221 . 026669 .1109 0180 .0037 0225 
. 160128 .025976 . 1094 0175 .0035 .0220 
,. 158114 .025318 . 1080 0171 0034 .0214 
. 156174 . 024693 1066 0167 .0033 . 0209. 
. 154303 .024098 . 1053 0163 .0031 0204 
. 152499 .023531 .1041 0159 . 0030 .0199 
. 150756 .022990 . 1029 0155 . 0029 .0194 
. 149071 .022473 . L017 0152 . 0028 .0190 
. 147442 .021979 . 1005 0148 .0027 .0186 
. 145865 . 021507 .0994 0145 .0027 .0182 
. 144338 021054 0984 0142 . 0026 .0178 
. 142857 . 020620 0974 0139 0025 0174 
. 141421 . 020203 .0964 0136 .0024 0171 
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(Continued) 

1 1 .6745 .6745 . 8453 8453 

Vn Vn(n — 1)| Vn — 1 |Vn(r — 1) avn — UV ntr — 1) 
. 141421 . 020203 .0964 .0136 .0024 0171 
. 140028 . 019803 0954 0134 0023 0167 
. 138675 .019418 0945 .0131 0023 .0164 
. 137361 .019048 0935 .0129 0022 0161 
. 186083 . 018692 0927 .0126 0022 0158 
. 134840 . 018349 .0918 .0124 .0021 0155 
. 133631 .018019 .0910 .0122 . 0020 0152 
. 1382453 .017700 0901 .0119 . 0020 0150 
. 131306 .017392 .0893 0117 .0019 0147 
. 180189 .017095 0886 0115 .0019 0145 
. 129099 . 016807 0878 0113 .0018 0142 
. 128037 016529 .0871 0112 .0018 0140 
. 127000 .016261 0864 0110 0018 0138 
. 125988 .016001 0857 .0108 0017 0135 
. 125000 015749 0850 .0106 0017 0133 
. 124035 .015504 . 0843 .0105 . 0016. .0131 
. 123091 .015268 0837 .0103 .0016 0129 
. 122169 .015038 0830 .0101 0016 0127 
. 121268 014815 . 0824 .0100 0015 0125 
. 120386 .014599 0818 . 0099 0015 0123 
. 119523 014389 0812 0097 0015 0122 
. 118678 014185 0806 0096 0014 0120 
.117851 .013986 0801 0094 0014 0118 
.117041 013793 0795 .0093 0014 0117 
. 116248 .013606 0789 . 0092 10013 0115 
.115470 .013423 0784 0091 .0013 0113 
. 114708 .013245 0779 0089 .0013 .0112 
.113961 .013072 0773 0088 .0013 .O111 
.113228 .012904 0769 0087 0012 0109 
. 112509 .012739 0764 . 0086 .CO12 0108 
.111803 .012579 .0759 0085 0012 0106 
.111111 .012423 0754 0084 0012 0105 
. 110432 .012270 0749 0083 0012 0104 
. 109764 .012121 0745 0082 0011 0103 
. 109109 .011976 .0740 .0081 0011 0101 
. 108465 .011835 0736 . 0080 OO1L 0100 
. 107833 011696 0732 . 0079 0011 0099 
.107211 .011561 0727 0078 .OOtl 0098 
. 106600 .011429 0723 0077 .0010 . 0097 
. 106000 .011300 .0719 0076 .0010 0096 
. 105409 011173 0715 0075 .0010 0094 
104828 .011050 0711 0075 .0010 .0093 
.104257 010929 0707 0074 .0010 0092 
. 108695 010811 0703 . 0073 0010 0091 
. 103142 .010695 0699 0072 , 0009 .0090 
. 102598 010582 0696 0071 . 0009 0089 
. 102062 010471 0692 0071 . 0009 0089 
101535 010363 .0688 .0070 .0009 0088 
101015 .010257 0685 . 0069 . 0009 . 0087 
. 100504 .010152 . 0681 0069 . 0009 . 0086 
. 100000 .010050 . 0678 .0068 | . 0008 0085 
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PROBABILITY OF OCCURRENCE OF DEVIATIONS 


Valid for thirty or more samples. | | 

Probability of occurrence, expressed as per cent, and odds against a 
deviation as great or greater than that designated is given for various ratios 
of the deviation to the probable error and to the standard deviation. 

(From Pearl, Medical Biometry and Statistics, W. B. Saunders Company, 
publishers, by permission.) 


























Ratio dev. | Probable Odds Ratio dey. | Probable Odds 
to P.E occurrence| against, to std. occurrence against, 
bas % tol dev. % to 1 
1.0 50.00 1.00 0.67449 |50.00 1.00 
Ld 45.81 Peis 0.7 48.39 1.07 
1.2 41.83 1,39 0.8 42.37 1.36 
1.3 38.06 1.63 0.9 36.81 1302 
1.4 34.50 1.90 1.0 31.73 2,15 
Lg 31.17 2.21 1.1 27.13 2.69 
1.6 28.05 2.57 1.2 23.01 3.35 
5 By pe 25.15 2.98 1.3 19.36 4.17 
1.8 22.47 3.45 1.4 16.15 5.19 
1.9 20.00 4.00 1.5 13.36 6.48 
2.0 17.73 4.64 1.6 10.96 8.12 
2.1 15.67 5.38 1.7 8.91 10.22 
2.2 13.78 6.25; 1.8 7.19 12.92 
2.3 12.08 7.28 1.9 5.74 16.41 
2.4 10.55 8.48 2.0 4.55 20.98 
ORs) 9.18 9.90 21 3.57 26.99 
2.6 95 11.58 2..'2 2.78 34.96 
2.7. 6.86 13.58 2.3 2.14 45.62 
2.8 5.89 15.96 2.4 1.64 60.00 
2.9 5.05 18,82 2.5 1,24 79.52 
3.0 4.30 22.24 268i . 9932 106.3 
3ik 3.65 26237) 10.2 67 693 143.2 
3.2 3.09 31.36 2.8 511 194.7 
3.3 2.60 37.42 2.9 .373 267.0 
3.4 2.18 44.80 3.0 .270 369.4 
3.5 1.82 53.82 3.1 .194 515.7. 
3.6 1.52 64.89 3.2 . 137 726.7. 
3.7 1.26 78.53 3.3 .0967 1,033. 
3.8 1.04 95.38 3.4 0674 1,483. 
3.9 853 | 116.3 3.5 0465 2,149, 
4.0 698 142.3 3.6 .0318 3,142. 
4.1 569 174.9 3.7 ,0216 4,637. 
4.2 461 215.8 3.8 .0145 6,915. 
4.3 3873 267.2 3.9 . 00962 10,390. - 
4.4 . 300 332.4 4.0 . 00634 15,770. 
4.5 .240 415.0 5.0 5.73 X1075| 1.744105 
4.6 .192 520.4 6.0 2.01077 | 5.0108 
4.7 152 655.3 7.0 2,6X10719/} 3.91011 
4.8 .121 828.3 
4.9 -0950 1,052. 
5.0 0745 1,341. 
6.0 0052 19,300. 
2.0 .00023 4.27X105 
8.0 6.8106) 1.47X10? 
9.0 1.3X107) 7.30108 
10.0 1.5X10*} 6.5X101° 
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AREAS, ORDINATES AND DERIVATIVES OF - 
NORMAL CURVE OF ERROR 


Hm 


bila 


The following table gives values of the area under the curve from the ordi- 
nate at t = 0 to the ordinate for the values of ¢ given in the column at the 


left. 1 
are also given. 


Values of the ordinate and of the second, third 


and fourth lerivatives 

















Ordix Second | Third | Fourth 
t | Area sate deriva- | deriva-|deriva-} ¢ | Area 
tive tive tive 
-00 |.0000|.3989|/— .3989} .0000 | 1.1968) .50|.1915 
.01 |.0040|.3989|— .3989) .0120 | 1.1965) .51|.1950 
.02 | .0080| .3989|— .3987| .02389 | 1.1956] .52 |.1985 
.03 |.0120) .3988]— .3984] .0359 | 1.1941] .53|.2019 
.04 |.0160|.3986|— .3980} .0478 | 1.1920] .54}.2054 
-05 | .0199|.3984/— .38975] .0597 | 1.1894], .55 |. 2088 
.06 | .0239] .3982|— .3968] .0716 | 1.1861] .56|.2123 
.07 | .0279|.3980|— .8960) .0834 | 1.1822] .57 |.2157 
-08 |.0319|.3977|— .3951) .0952 | 1.1778] .58 |.2190 
.09 | .0359} .3973|— 3941] .1070 | 1.1727] .59 | .2224 
-10 | .0398].3970|— .3930], .1187 | 1.1671] .60 | .2258 
-11 | .0438}.3965|— .3917| .1303 | 1.1609] .61 |.2291 
12 |.0478].3961|— .3904} .1419 | 1.1541] .62 |.2324!, 
13 |.0517}.3956!— .3889} .1534 | 1.1468] .63 | .2357). 
14 |.0557| .3951|— .3873] .1648 | 1.1389] .64 |.2389], 
«15 |.0596} .3945|— .3856] .1762 | 1.1304] .65 | .2422 
-16 | .0636] .3939|— .3838] .1874 | 1.1214] .66|.2454 
-17) |.0675| .3932/—.3819] .1986 | 1.1118] .67 |.2486 
18 }.0714|.3925|— .3798| .2097 | 1.1017] .68}.2518 
19 |.0754|.3918|— .8777] .2206 | 1.0911] .69 |.2549 
.20 | .0793|.3910|— .38754] .2315 | 1.0799] .70|.2580 
.21. | .0832].3902|—.3730} .2422 | 1.0682} .71|.2612 
.22 |.0871!.3894|—.3706} .2529 | 1.0560] .72 }.2642 
23 |.0910|.3885|— .3680} .2634 | 1.0434] .73 }.2673 
24 |.0948].3876|—.3653] .2737 | 1.0302} .74}.2704 
.25 + }).0987| .3867|— .3625| .2840 | 1.0165) , .75 |.2734 
26 |.1026}.3857}— .3596] .2941 | 1.0024] .76 |.2764 
27. |.1064] .3847|—.3566| .3040 | 0.9878} .77 |.2794 
28 |.1103].3836|—.3535| .3138 | 0.9727] .78 }..2823 
.29 |.1141|.3825}—,3504| .3235 | 0.9572] .79}.2852 
.30 | .1179|.3814|]— 3471} .3330 | 0.9413] .80).2881 
31 1217} .3802|— .3437) .3423 | 0.9250] .81|.2910 
«82 |.1255|.3790|—.3402} .3515 | 0.9082} .82 |.2939 
.33 | .1293).3778|— .3367|°.3605 | 0.8910] .83 |.2967 
.34 | 1331) .3765|— 3330} .3693 | 0.8735] .84 | .2996 
35. |.1368).3752|—.3293) .3779 | 0.8556] .85 |.3023 
.36 |.1406).3739|—,3255| .3864 | 0.8373] .86].3051 
.37 1.1443) .3726|— .3216] .3947 | 0.8186] .87 |.3079 
.38 |.1480! .3712|—.3176| .4028 | 0.7996} .88 | .3106 
.39 |.1517| .3697|— .3135| .4107 |.0.7803} .89.},3133 
-40 1554) .3683}— .3094| .4184 | 0.7607} .90}.3159 
Al 1591) .3668|—.3059| .4259 | 0.7408] .91}.3186).: 
42 1628] .3653|— .3008} .4332 | 0.7266] .92 }|.8212). 
A3 |. 1664) .3637|— .2965| .4403 | 0.7001] .93 |.3238). 
44 |.1700|.3621|—.2920| .4472 | 0.6793) .94 | 3264). 
A5 | .1736) .3605|— .2875) .4539 | 0.6583} .95 |.3289 
46 1772| .3589| — .2830} .4603 | 0.6371] .96}.3315). 
47 |,1808!.3572|— .2783| .4666 | 0.6156] .97 |,3340). 
A8 1844] .3555|— .2736| .4727 | 0.5940] .98 |.3365 
49 1879] .3538|— .2689|] .4785 | 0.5721} .99|.3389 
nO 1915} .3521)— .2641) .4841 | 0.5501}-1.00 | 3413). 
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3021 
3903 
3485 
38467 
8448 


3429 
8411 
3391 
3372 
3352 


3332 
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Third 
| deriva- 
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Pr 


Fourth 


| deriva- 


tive 


5501 
E .5279 
| 5056 
| .4831 
4605 
.4378 
4150 
.3921 
.3691 
3461 
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Area Ordi-| j 


nate 


.2420 
- 2396 
2371 
2347 
2323 


| .2299 


2275 
2251 
2227 
.2203 


2179 
2155 
2131 
2107 
2083 


.2059 
.2036 
.2012 
. 1989 
1965 


. 1942 
1919 
. 1895 
1872 
1849 


.1827 
. 1804 
1781 


1759 
.1736 


1714 
1692 


1669 


1647 


- 1626 


. 1604 
. 1582 
1561 
. 1540 
1518 


1497 
.1476 
1456 
1435 
1415 


. 1394 
1374 
. 1354 
. 1334 
1315 


1295 








Second 
leriva- 
tive 


-0000 
-0048 
-0096 
0143 
-0190 


0236 
0281 
0326 
0371 
0414 


-0458 
-0500 
-0542 
-0583 
-0624 


-0664 
0704 
0742 
-0780 
-0818 


-0854 
0890 
0926 
.0960 
0994 


-1027 








Third 
deriva- 
tive 


4839 
4790 
-4740 
4688 
4635 


-4580 
4524 
4467 
-4409 
-4350 


4290 
4228 
4166 
-4102 
-4038 


3973 
3907 
3840 
38772 
3704 


3635 
3566 
3496 
8425 
3354 


3282 
3210 
3138 
3065 
2992 


.2918 
. 2845 
2771 
2697 
- 2624 


2550 
.2476 
. 2402 
2328 
2254 


2180 
-2107 
- 2033 
.1960 
. 1887 


1815 
1742 
-1670 
1599 
1528 


1457 








Fourth 
deriva- 
tive 


-4839 
-4983 
5122 
5257 
5389 


5516 
5639 
.5758 
.5873 
5984 


6091 
6193 
+6292 
-6386 
6476 


.6561 
-6643 
6720 
6792 
-6861 


6926 
6986 
-7042 
. 7094 
7141 


.7185 
. 7224 
7259 
7291 
. 7318 


7341 
.7361 
.7376 
. 7388 
. 7395 


.7399 
.7400 
7396 
. 7389 
. 7378 


. 7364 
7347 
. 7326 
.7301 
. 7274 


7243 
.7209 
7172 
7132 
- 7089 


. 7043 
185 
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t 


1.50 
1.51 
1.52 
1.53 
1.54 


1.55 
1.56 
1.57 
1.58 
1.59 


[eal al al ool soll sel onl eel el 
eerie oan te alg 


t \ 
NaNeS Sage ease 


eae. 
ere 


aN 
C2NIon 


2.00 





-4633 





Area, 


4332 
4345 
4357 
-4370 
4382 


4394 
4406 
4418 
4430 
4441 


4452 
-4463 
4474 
4485 
4495 


4505 


4515}. 
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Ordi-| Second} Third | Fourth Orai-| Second | Third Fourth 
Area ste! deriva-| deriva-| deriva-| ¢ | Area} 74 deriva- | deriva- | deriva- 

pa tive tive tive ate! tive tive tive 

2.00 | .4773|.0540| .1620 |—.1080|—.2700] 2.50 | .4938].0175| .0920 |—.1424) .0800 
2.01 |.4778|.0529] .1609 |—.1106)—.2603] 2.51 | .4940|.0171) .0906 |—.1416) .0336 
2.02 |.4783].0519| .1598 |—.1132)/—.2506] 2.52 |.4941| .0167] .0892 |—.1408] .0871 
2.03 | 4788] .0508} .1586 |—.1157/—.2411] 2.53 |.4943) 0163) .0878 |—.1399} .0905 
2.04 |.4793] 0498] .1575 |—.1180)—.2316] 2.54 | .4945] .0159| .0864 |—.1389| .0937 
05 |.4798] 0488] .1563 | —.1203) —.2222) 2.55 | 4946] .0155) .0850 |—.1380) .0968 
2.06 |.4803| .0478] .1550 |—.1225) —.2129] 2.56 | 4948] 0151} .0836 |—.1370) .0998 
2.07 |.4808| .0468] .1538 |—.1245|— .2036} 2.57 | 4949] 0147} .0823 |—.1360) .1027 
2.08 |.4812].0459} .1526 |—.1265)—.1945] 2.58 |.4951) 0143) .0809 |—.1350} .1054 
2.09 |.4817].0449] .1513 |—.1284|—.1854] 2.59 |.4952] 0139} .0796 |—.1339] .1080 
2.10 | 4821] 0440] .1500 |—.1302|—.1765] 2.60 | .4953) 0136) .0782 |—.1328) .1105 
2.11 -|.4826] .0431) .1487 |—.1320|—.1676| 2.61 | 4955} .0132| .0769 }—.1317| .1129 
2.12 |.4830|.0422} .1474 |—.1336]—.1588} 2.62 | .4956).0129) .0756 |—.1305) .1152 
2.13 |.4834].0413] .1460 |—.1351/—.1502] 2.63 |.4957| 0126] .0743 |—.1294| .1173 
214 |.4838].0404) .1446 |—.1366]—.1416] 2.64 |.4959].0122) .0730 |—.1282) .1194 
5 |.4842] .0396| .1433 |—.1380|—.1332] 2.65 |.4960|.0119) .0717 |—.1270) .1213 

6 -|.4846] .0387) .1419 | —.1393]/—.1249] 2.66 |.4961}.0116] .0705 |—.1258 (1231 

7 |.4850| .0379| .1405 |—.1405|—, 1167] 2.67 | .4962|.0113] .0692 |—.1245) .1248 

§ |.4854] 0371} 1391 |—.1416]—.1086] 2.68 | .4963).0110| .0680 |—.1233) .1264 

9 |.4857| .0363| .1377 |—.1426]—.1006] 2.69 |.4964|.0107| .0668 |—.1220) .1279 
.20 | .4861] .0355| .1362 |—.1436]—.0927] 2.70 | .4965).0104| .0656 |—.1207| .1293 
21 |.4865| .0347) .1348 |—.1445|--.0850| 2.71 |.4966] 0101] .0644 |—.1194] .1306 
2 |.4868} .0339} .1333 |—.1453]--.0774| 2.72 |.4967].0099} .0632 |—.11S1} |.1317 

3 |.4871|.0332] .1319 |—.1460]—.0700] 2.73 | 4968] .0096] .0620 |—.1168) .1328 

4 |.4875].0325| .1304 |—.1467]/—.0626] 2.74 | .4969| 0094) .0608 |—.1154] .1338 

5 |.4878|.0317| .1289 |—.1473)—.0554| 2.75 | .4970|.0091) .0597 |—.1141) .1347 
2.26 |.4881|.0310} .1275 |—.1478]— .0484] 2.76 | .4971) 0089] .0585 }—.1127) .1356 
2.27 |.4884|.0303} .1260 }|—.1483]— .0414] 2.77 | .4972].0086] .0574 |—.1114| .1363 
2.28 | .4887|.0297| .1245.|—.1486]— .0346] 2.78 | .4973] 0084) .0563 }—.1100} .1369 
2.29 | .4890] .0290| .1230 |—.1490|— .0279] 2.79 | .4974| .0081} .0552 |—.1087} .1375 
2.30 | 4893] 0283} .1215 |—.1492}— .0214} 2.80 | .4974|.0079) .0541 ;—.1073) .1379 
2.31 |.4896].0277| .1200 |—.1494]—.0150] 2.81 |.4975] 0077] .0531 |—.1059) .1383 
2.32 |.4898] 0271} .1185 |—.1495]— 0088] 2.82 |.4976].0075| .0520 |—.1045| .1386 
2.33 |.4901].0264) .1170 |—.1496]— .0027| 2.83 | .4977|.0073| .0510 |—.1031) .1389 
2.34 |.4904| 0258) .1155 |—.1496] .0033}] 2.84 |.4977).0071| .0500 |—.1017) .1390 
2.35 |.4906].0252| .1141 |—.1495} .0092] 2.85 | 4978) .0069] .0490 |—.1003) .1391 
2.36 | 4909] .0246| .1126 |—.1494) .0149] 2.86 | .4979].0067; .0480 |—.0990) .1391 
2.37 |.4911).0241) .1111 |—.1492 0204] 2.87 | .4980}.0065} .0470 |—.0976| .1391 
2.38 |.4913} 0235} .1096 |—.1490 0258] 2.88 | 4980) .0063} .0460 |—.0962} .1389 
2.39 | .4916| .0229| .1081 |—.1487 0311] 2.89 |.4981) 0061) .0451 |—.0948] .1388 
0 |.4918] 0224) .1066 |—.1483} .0362] 2.90] 4981] .0060} .0441 |—.0934) .1385 

1 |.4920}.0219) .1051 |—.1480} .0412] 2.91} .4982].0058| .0432 |—.0920) .1382 

2 |.4922) 0213) .1036 |—.1475) .0461] 2.92 | .4983| 0056] .0423 |—.0906) .1378 

3 |.4925].0208] .1022 |—.1470] .0508] 2.93 | .4983|.0055| .0414 |—.0893) .1374 
44 | 4927] 0203] .1007 |—.1465} .0554] 2.94 | 4984) 0053) .0405 |—.0879) .1369 
5 |.4929] .0198) .0992 |—.1459| .0598] 2.95 |.4984| 0051} .0396 |—.0865) .1364 

6 |.4931] 0194) .0978 |—.1453] .0641] 2.96 |.4985] 0050} .0388 |—.0852) .1358 

7 |.4932).0189} .0963 |—.1446! .0683} 2.97 | 4985] .0049) .0379 |—.0838) .1352 

8 |.4984] 0184] .0949 |— 1439] .0723] 2.98 |.4986).0047| .0371 |—.0825] .1345 
9 -| 4936] .0180} .0935 |—.1432] .0762] 2.99 | .4986) 0046) .0363 |—.0811) .1337 
4938] .0175| .0920 |—.1424| .08001 3.00 | .4987| .0044| .0355 |—.0798| 1330 
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Ordi- Second Third | Fourth Ordi- Second | Third | Fourth 

t | Area nate deriva-| deriva-|deriva-| ¢ | Area “inte deriva- | deriva- | deriva- 
tive tive tive 2 tive tive tive 

3.00 |.4987|.0044| .0355 |—.0798] .1330 | 3.50 -4998}.0009| .0098 |—.0283] .0694 
3.01 |.4987|.0043| .0347 |—.0785| .1321 | 3.51 4998) .0008) .0095 |—.0276] .0681 
3.02 |.4987| 0042} .0339 |—.0771| .1313 | 3.52 4998) .0008] .0093 |—.0269/ .0669 
3.03 |.4988| 0041} .0331 |—.0758] .1304 | 3.53 |.4998 -0008] .0090 |— .0262] .0656 
3.04 | 4988] 0039] .0324 |—.0745| .1294 | 3.54 |.4998 -0008} .0087 |—.0256| .0643 
3.05 | .4989].0038/ .0316 |—.0732| .1285 | 3.55 -4998! 0007} .0085 |—.0249] .0631 
3.06 |.4989].0037) .0309 |—.0720] .1275 | 3.56 |.4998 -0007| .0082 |—.0243) .0618 
3.07 |.4989/.0036] .0302 |—.0707| .1264 | 3.57 |.4998 .0007} .0080 |—.0237/ .0606 
3.08 |.4990).0035} .0295 |—.0694| .1254 | 3.58 |.4998 0007} .0078 |—.0231} .0594 
3.09 |.4990) 0034) .0288 }—.0682] .1243 | 3.59 |.4998 -0006} .0075 |—.0225) .0582 
3.10 |.4990/.0033/ .0281 |—.0669] .1231 | 3.60 -4998/ .0006] .0073 |—.0219| .0570 
3.11 |.4991).0032| .0275 |—.0657] .1220 | 3.61 |.4999 -0006} .0071 |—.0214) .0559 
3.12 |.4991].0031] .0268 |—.0645| .1208 | 3.62 |.4999 -0006} .0069 |—.0208) .0547 
3.13 |.4991] 0030} .0262 |—.0633) .1196 | 3.63}.4999 -0006} .0067 |—.0203] .0536 
3.14 |.4992).0029| .0256 |—.0621) .1184 | 3.64 4999] .0005} .0065 }—.0198} .0524 
3.15 |.4992].0028) .0249 |—.0609] .1171 | 3.65 -4999} 0005} .0063 |—.0192} .0513 
3.16 |.4992|.0027| 0243 |—.0598] .1159 | 3.66 4999] .0005| .0061 |—.0187| .0502 
3.47 |.4992).0026) .0237 |—.0586] .1146 | 3.67 |.4999 0005; .0059 |—.0182} .0492 
8.18 | .4993].0025} .0232 |—.0575] .1133 | 3.68 -4999| 0005} .0057 |—.0177| .0481 
3.19 | 4993) .0025), .0226 |—.0564| .1120 | 3.69 -4999| .0004/ .0056 |—.0173| .0470 
3.20 | .4993].0024) .0220 |—.0552] .1107 | 3.70|.4999 .0004| .0054 |—.0168) .0460 
3.21 | .4993/.0023| .0215 |—.0541} .1093 | 3.71 4999) .0004| .0052 |—.0164| .0450 
3,22 | 4994] 0022) .0210 |—.0531] .1080 | 3.72 -4999) 0004; .0051 |—.0159) .0440 
3.23 | .4994/ 0022) .0204 |—.0520) .1066 3.73 |.4999] .0004) .0049 |—.0155! .0430 
3.24 |.4994].0021) .0199 |—.0509] .1053 | 3.74 4999) 0004) .0048 |—.0150| .0420 
3.25 -4994;.0020) .0194 |— 0499] .1039 | 3.75 |.4999] .0004 0046 |—.0146). .0410 
3.26 |.4994/.0020} .0189 |—.0488] .1025 | 3 76 | .4999F. 0003] °.0045 |+ .@142/ .0401 
3,27 |.4995].0019} .0184 |— 0478] .1011 | 3.77 4999] .0003} .0043 |—.0138) .0392 
3. -4995) .0018) .0180 |—.0468} .0997 | 3.78 |.4999| 0003] .0042 — .0134| .0382 
3.29 |.4995).0018) .0175 |—.0458| .0983 | 3.79 |.4999 0003) .0041 |—.0131) .0373 
3.30 |.4995].0017| .0170 |—.0449] .0969 | 3.80 -4999] .0003] .0039 |—.0127! .0365 
3.31 |.4995/.0017| .0166 |—.0439| .0955 | 3.81 |.4999 .0003) .0038 |—.0123) .0356 
3.32 |.4996/ .0016| .0162 |—.0429| .0941 | 3.82 -4999| 0003} .0037 |—.0120) .0347 
3.33 |.4996; 0016] .0157 |—.0420) .0927 | 3.83 |.4999 0003} .0036 |—.0116! .0339 
8.34 |.4996).0015| .0153 |—.0411] :0913 | 3.84].4999 -0003} .0034 }—.0113} .0331 
3.35 |.4996].0015| .0149 |—.0402] .0899 | 3.85 |.4999 -0002} .0033 |—.0110} .0323 
3.36 |.4996/.0014| .0145 |—.0393) .0885 | 3.86 |.4999 -0002} .0032 |—.0107) .0315 
3.37 |.4996].0014|. .0141 |—.0384) .0871 | 3.87] .5000! .0002 .0031 |—.0104| .0307 
3.38 |.4996/.0013| .0138 |—.0376| .0857 | 3.88 5000} 0002} .0030 |—.0100} .0299 
8.39 |.4997).0013} .0134 |—.0367] .0843- | 3.89 |.5000! 0002 .0029 |—.0098| .0292 
3.40 | 4997/0012} .0130 |—.0359} .0829 | 3.90 5000} .0002} .0028 |—.0095| .0284 
8.41 |.4997|.0012} .0127 |—.0350] .0815 | 3.91 5000} .0002] .0027 |—.0092) .0277 
3.42 | .4997/ .0012| .0123 |—.0342| .0801 | 3.92 |.5000 .0002} .0026 |—.0089| .0270 
3.43 |.4997/.0011} .0120 |—.0334| .0788 | 3.93 |.5000 -0002} .0026 |—.0086) .0263 
3.44 |.4997/.0011) .0116 |—.0327| .0774 | 3.94].5000 .0002} .0025 |—.0084| .0256 
3.45 |.4997|.0010] .0113 |—'0319| .0761 95 | 5000) .0002| .0024 |—.0081] .0250 
3.46 |.4997| 0010} .0110 |—.0311| .0747 -96 | 5000} .0002} .0023 |—.0079| .0243 
3.47 |.4997|.0010| .0107 |—.0304| .0734 -97 | .5000} .0002} .0022 |—.0076| .0237 
3.48 | .4998] 0009} .0104 |—.0297] .0721 .98.|.5000}.0001} .0022 |—.0074! .0230 
3.49 | .4998] 0009} .0101 |—.0290| .0707 -99 | 5000) .0001} .0021 |—.0072| .0224 
3.50 |.4998/ 0009] °.0098 |—.0283] .0694 | 4.00 | 5000 .0001} .0020 |—.0070) .0218 
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| Orai-| Second | Third | Fourth Second 1 
t | Area) vate | detiva- | deriva- | deriva- deriva- deve deriva- 
nate | tive tive tive tive tive 
4.00 |.5000).0001) .0020, |—.0070| .0218 | 4.50 | .5000).0000| .0003 |—.0012 
4.01 |,5000).0001) .0019 |—.0067| .0212 | 4.51 | .5000}.0000} .0003 |—.0012 
4.02 |.5000;.0001) .0019:|—.0065) .0207 | 4.52 |.5000].0000/ .0003 |—.0012 
4.03 |.5000|.0001} .0018 |—.0063| .0201 | 4.53 | .5000|.0000| .0003:|—. 
4.04 |.5000).0001) .0018 |—.0061] .0195 | 4.54].5000).0000) .0003 |— 
4,05 | 5000} 0001} .0017 |—.0059) .0190 | 4.55 | .5000| .0000) .0003 |—: 
4.06 |.5000/ 0001) .0016 |—.0058} .0185 | 4.56 | .5000|.0000) .0002 |—. 
4.07 |.5000).0001) .0016 |—.0056) .0180 | 4.57 | .5000}.0000) .0002 |—. 
4.08 |.5000|.0001} .0015 |—.0054| .0175, | 4.58 | 5000! .0000} .0002 |—~ 
4.09 |.5000).0001) .0015 |—.0052| .0170 | 4.59} .5000}.0000} .0002 |—. 
4.10 | .5000).0001) .0014 |—.0051) .0165 | 4.60 |.5000}.0000} .0002 |—. 
4.12 |.5000).0001} .0014 |—.0049| .0160 | 4.61 | .5000|.0000) .0002 |—. 
4.42 |.5000).0001) .0013 |—.0047| .0156 | 4.62 |.5000!.0000) .0002 }|—. 
4.33 |.5000).0001) .0013 |—.0046| .0151 | 4.63 |.5000/.0000| .0002 |—. 
4.14 }.5000) 0001) .0012 |—.0044| .0147 | 4.64} .5000).0000} .0002 |—. 
4.15 |.5000).0001) .0012 |—.0043|} .0143 | 4.65 | .5000/.0000] .0002 |— 
4.16 |.5000|.0001) .0011 |— 0042) .0138 | 4.66 |.5000}.0000]..0002 |—. 
4.17 |.5000) 0001} .0011 |—.0040| .0134 | 4.67 |.5000}.0000} .0002 |—. 
4.48 |.5000) 0001} 0011 |—.0039| .0130 | 4.68 | .5000}.0000} .0002 |— 
4.19 |.5000).0001) .0010 |—.0038] .0127 | 4.69 | ,5000}.0000) .0001 |—. 
4.20 |.5000).0001) .0010 |—.0036] .0123 | 4.70} .5000|.0000} .0001 |—. 
4.21 |.5000) 0001) .0009 |—.0035) .0119 } 4.71) .5000| -0000] .0001 |—. 
4.22 |.5000|.0001} .0009 |—.0034| .0116 | 4.72 | 5000] .0000} .0001 |—. 
4.23 | 5000) .0001| 0009 }|— .0038} .0112 | 4.73 | 5000) .0000} \,0001-|—. 
4.24 |.5000) 0001] .0009 |—.0032| .0109 | 4.74 | ,5000).0000) .0001 |—. 
4.25 | 5000) 0001) .0008 }—.0031| .0105 } 4.75 | 5000|.0000} .0001 
4.26 |.5000| 0001} .0008 |—.0030| .0102 | 4.76 | .5000|.0000| .0004 |—. 
4.27 | 5000) 0000} .0008 |—.0029| .0099 | 4.77 | .5000].0000| .0001 |—. 
4.28 | 5000) .0000) .0007 |—.0028| .0096 | 4.78 | 5000} 0000} .0001 |—. 
4.29 |.5000) 0000! .0007 |—.0027| .0093, | 4.79 | .5000}.0000| .0001 |— 
4.30 | .5000| 0000} .0007 |— 0026) .0090 | 4.80 | .5000| 0000} .0001 |—. 
4.31 | 5000) .0000) .0007 |—.0025) .0087 | 4.81 | .5000].0000| .0001 |~. 
4.32 |.5000) 0000} .0006 |— .0024| .0085, | 4.82 | .5000|.0000/ .0001 |—. 
4.33 |.5000) .0000| .0006 |—.0023} .0082 | 4.83 | .5000|.0000| ..0001 |. 
4.34 |.5000) 0000} .0006 |—.0022| .0079 | 4.84 | .5000}.0000/ .0001 |—. 
4.35 | 5000) 0000} .0006 |—.0022} .0077 | 4.85 | .5000].0000} .0001 |—. 
4.36 | 5000) .0000| .0005 | .0021) .0074 | 4.86 |.5000].0000} .0001 |—. 
4.37 | 5000) .0000} .0005 |—.0020| .0072 | 4.87 | .5000].0000) .0001 |—. 
4.38 |.5000| 0000} .0005 |—.0019| .0070 | 4.88 | .5000}.0000} .0001 |—. 
4.39 |.5000|.0000; .0005 |—.0019| .0067 | 4.89 |.5000].0000| .0001 |— 
4.40 | 5000) .0000| .0005 |—.0018} .0065 | 4.90 | .5000).0000/ 0001 |—. 
4.41 |.5000| .0000} .0004 }|—.0017) .0063 | 4.91} .5000}.0000] .0001 |—. 
4.42 | 5000) 0000} .0004 |—.0017| .0061 | 4.92 | .5000].0000| .0001 |—. 
4.43 | 5000 .0000| .0004 |-- 0016} .0059 | 4.93 | 5000) .0000) .0001 |—. 
4.44 |.5000) .0000} .0004 |—.0016) .0057 | 4.94|.5000] 0000) .0001 |—. 
4.45 |.5000).0000} .0004 |~.0015} .0055 | 4.95 |.5000|.0000] .0000 |~. 
4.46 | 5000] .0000) .0004 |— 0014] .0053 | 4.96 |.5000).0000} .0000 |. 
4.47 | 5000) 0000) .0004 |—.0014| .0052 | 4.97 | 5000) .0000} .0000 |=. 
4.48 | 5000] .0000) .0003 0013) .0050 | 4.98 | .5000).0000| .0000 |—. 
4.49 |.5000) 0000) .0003 |—.0013) ,0048 | 4.99 }.5000|.0000) .0000 |—. 
4.50 |.5000!.0000! .0003 |— 00121 .0047 
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HANDBOOK OF CHEMISTRY AND PHYSICS 


FACTORS AND PRIMES 


If n is prime the mantissa of its logarithm is given. 














n 0 1 | 2 | 3 
0} =: ee 0000000 3010300 4771213 
1) 2-5 0413927 2-3 1139434 
2) 22-5 3-7 2-11 3617278 
3) 2-3°5 4913617 25 3-11 
4) 23-5 6127839 2-3-7 6334685 
5| 2-52 3-17 22-13 7242759 
6] 22-3-5 7853298 2-31 32-7 
7|2:5°7 8512583 23 - 32 8633229 
8} 24-5 3! 2-41 9190781 
9} 2-32-5 7:13 22-23 3°31 
10] 22-52 0043214 2-3-17 0128372 
11] 2-5-11 3-37 24-7 0530784 
12] 23-3-5 112 2-61 3-41 
13] 2-5-13 1172713 22-3-11 7-19 
14] 22-5-7 3-47 2-71 11-13 
15| 2-3-52 1789769 23-19 32-17 
16] 25-5 7-23 2-34 2121876 
17| 2-5-17 32-19 22-43 2380461 
18] 22- 32-5 2576786 2-7-13 3°61 
19} 2-5-19 2810334 26 2855573 
20| 23-52 3: 67 2-101 7-29 
21| 2°3-5-7 | 3242825 22-53 3-71 
22) 2-5 - 11 13-17 2-3-37 3483049 
23| 2-5 -23 3:7-11 23-29 3673559 
24| 24-3-5 3820170 2-112 35 

25| 2-53 3096787 22- 32-7 11-23 
26| 22-5-13 29 2-131 4199557 
27| 2: 33-5 4329693 24-17 3-7-13 
28] 23-5-7 4487063 2-3-47 4517864 
29] 2-5-29 3-97 22-73 4668676 
30] 22-3- 52 7:43 2-151 3-101 
31] 2-5-31 4927604 23-3-13 4955443 
32| 26-5 3-107 2-7+23 17-19 
33| 2-3-5-11 | 5198280 22 - 83 32+ 37 
34] 22-5-17 11-31 2-32-19 73 

35| 2° 52-7 33-13 25-11 5477747 
36] 23- 32-5 192 2-181 3-12 
37| 2-5 +37 7-53 22-3-31 5717088 
38| 2?-5-19 3-127 2-191 5831988 
39| 2-3-5-13 | 17-23 23-72 3-131 
40) 24-52 6031444 2+3+67 13-31 
41) 2-5-41 3-137 22-103 7-59 
42| 22-3-5-7 | 6242821 2+211 32-47 
43] 2-5-43 6344773 24+ 38 6364879 
44] 23-5- 11 32. 73 2-13-17 6464037 
45| 2-32-52 11-4] 22-113 3-151 
46| 22-5 +23 6637009 2°3-7:11 | 6655810 
47| 2-5-47 3+ 157 23 - 59 11-43 
48] 25-3-5 13 - 37 2-241 3-7-2383 
49] 2-5-7? 6910815 22-3-41 17-29 
50) 22-53 3+ 167 2+ 251 7015680 
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FACTORS AND PRIMES (Continued) 


If 7 is not prime its prime factors are given. 














n | 5 | 6 | 7 8 9 
0, 6989700 2-3 8450980 23 32 
1) 3-5 24 2304489 2-32 2787536 
2] 52 2-13 33 22-7 4623980 
3) 5-7 22 - 32 5682017 2-19 3-13 
4] 32-5 2+23 6720979 24-3 7 
5] 5-11 23-7 3-19 2-29 7708520 
6| 5-13 2-3-11 8260748 2°17 3.- 23 
7], 3°52. 22-19 7:11 2°3+13 8976271 
8} 5-17 2-43 3-29 23-41 9493900 
5-19 25-3 9867717 2-72 32-11 
10] 3-5-7 2-53 0293838 22 + 33 0374265 
11} 5-23 22-29 32-13 2-59 Role 
12] 53 2:32-7 1038037 27 3-43 
13] 33-5 23-17 1367206 26:3)» 23 1430148 
14] 5-29 2°73 3°72 22 - 37 1731863 
15] 5-31 22-3-13 1958997 2-79 3-53 
16] 3-5-11 2:83 2227165 23-3°7 132 
17| 5-7 24-11 3-59 2 -.89 2528530 
18] 5,- 37 2-3:31 11-17 22-47 33-7 
19] 8+5-13 22-72 2944662 2-32-11 2988531 
20| 5-41 2-103 32-23 24-13 11-19 
211 5-43 23 - 33 7°31 2-109 3-73 
22] 32 - 52 2-113 3560259 2?-3-19 3598355 
23] 5-47 22-59 3-79 2°7-17 3783979 
24) 5-72 2+3-41 13-19 23+ 31 3- 83 
25} 3°5-17 28 4099331 2-348 7: 37 
26] 5-53 2-7-19 3-89 22-67 4297523 
27| 52-11 22: 3-23 4424798 2139 32-31 
28] 3-5-19 2-11-13 7:41 25:32 |. 172 
29] 5-59 23 © 37 33-11 2-149 13-23 
30) 5-61 2-32-17 4871384 22-.7+11 3-103 
31] 32-5-7 22+ 79 5010593 2-3 +53 11-29 
32] 52-13 2-163 3-109 23-41 7°47 
33] 5 - 67 243-7 5276299 2+ 132 3-113 
34] .3-5-23 2-173 5403295 22°-.3+29 5428254 
35] 5-71 22-89 3+ 7°17 2-179 5550944 
36) 5-73 2-3-61 5646661 24-23 32-41 
37| 3-53 23-47 13 - 29 - 2-33-7 5786392 
88] 5° 7-11 2-193 32.43 22-97 5899496 
39) 5-79 2+ 32-11 5987905 2-199 3°7-.19 
40} 34-5 2-7-29 11-37 233-17 6117233 
41] 5-83 25-13 3-139 2-11-19 6222140 
42) 52-17 Qe BerT) 7-61 22-107 3-11-13 
43) 3-5-29 22- 109 19 - 23 2:3-73 6424645 
44] 5-89 2 - 223 3-149 26-7 6522463 
45] 5-7-1383 23-3-19 6599162 2-229 33-17 
46] 3-5-31 2 + 233 6693169 22- 32-13 7+ 67 
47| 52-19 22-7-17 32- 53 2 +239 6803355 
48] 5-97 2+ 35 6875290 23- 61 3-163 
49} 32-5-11 24-31 7:71 2°3-83 6981005 
50} 5-101 2-11-23 3 + 132 22-127 7067178 
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FACTORS AND PRIMES (Continued) 

0 | 1 | <2 | 3 | 4 
22 + 5s 3+ 167 2+ 251 1015680 23-32-7 
2+3+5-17 | 7+73 29 33-19 2% 257 | 
23-5 +13 7168377 2+ 32-29 7185017 22-131 - 
2° 5*53 32). 59 22-7-19 13-41 2+3+89 
22+ 38-5 7331973 2271 3-181 25-17 | 
2°62" 11 19 - 29 23'- 3-23 7-79 2+277 
24-5°7 3:11:17 2+ 281 71505084 22\- 3-47 
2°3-+5-19 | 7566361 mi 11413 | Bi 191 2-7:41 
22.5. 29 7-83 2)-3+97 11°53 23-73 
2-559 3-197 24-37 7730547 2+ 33-11 
23-8 82 7788745 27+ 43 32 - 67 22-151 
2/5-61 13-47 22-32-17 7874605 2+ 307 
22 5+ 31 33 - 23 2-371 7°89 24-3-13 
2°32-5-7 | 8000294 23-79 3-211 x Sit jh 
2T+5 8068580 2+3+107 8082110 22-7 - 23 
2-52-13 3-7-31 22+ 163 8149132 2-3-109 
22-3-5-11} 8202015 2-331 3-13-17 23- 83 
2-5-67 11-61 28-3-7 8280151 2-337 
2-5-1417 3+ 227 2-11-31 8344207 22- 32-19 
2-3-5: 23 | 8394780 22-173 32-7-11 2+ 347 
22+ 52+ 7 8457180 2-38-13 19 - 37 | 28% 11 
2°6:71 32-79 23 89 23 - 31 2°3+7°+17 
24+ 32-5 7-103 2+ 192 3 +241 22-181 
2-6°73 17-43 22-3: 61 8651040 2+ 367 
22+5+ 37 3°13°19 2-7-5383 8709888 23-3-31 
2+3-53 8756399 24-47 _ | 8-281 2+13-29 
29-55-19 8813847 23 2197 7-109 22-191 
2+5°7-11 | 3° 257 22-193 8881795 2-32-43 
22-3-6-13| 11+ 71 2:17 23 33 - 29 ‘| 24+ 72 
2-5°79 7-113 23-32-11 13 + 61 2°397 
25+ 52 32+ 89 2-401 11-73 22+ 3° 67 
2+ B45 ‘| 9090209 22-7-29 3-271 2-11-37 
22-5: 41 9143432 2°3-+137 9153998 23- 103 
2+5+83 3-277 26-13 72-17 2+3°189 
23-3+5-+7 | 292 2-421 3+ 281 22+ 211 
2°52-17 23 - 37 22-3: 71 9309490 2-7°61 
22-5- 43 3-7°41 2-431 9360108 25+ 38 
2°3+5-29 | 13-67 23- 109 32 97 2-19* 23 
M5 11 gasnise 2-32-72 9459607 22-13-17 
2°5+89 “11 22 223 19+ 47 2-3+149 
22). g2. 52 17-53 2-1" at 3°7:+43 28-113 
2:5:7-13 | 9595184. 24-3-19 11-83 2-457 
23-5 + 23 3-307 2: iol 13-71 Q2-3°7°11 
2:3:5-+31 | 72°19 22 - 233 3-311 2 - 467 
22-5+ 47 9735896 2°3°157 23+ 41 24+ 59 
2+ 62-19 +317 Qe. '7 +17 9790929 2-32-53 
26-°3:5 git 2:13>+ 37 32- 107 22-241 
2+5:-97 9872192 2? + 36 7 +139 2+ 487 
22-5: 72 32+ 109 2+491 9925535 23-3-41 
2°32+ 5-11) 9960737 26-31 3° 331 2-7°71 

| 17-59 22+ 251 
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to 
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* 11-23 
13): 43 
- 263 
23 + 67 

Bey dls 
22 - 
+ 283 
25:- 


22 


139 





7 


3° 13? 
11-47 
17-31 
3° 179 
7379873 
V458552 


134.7 


7611758 
7686381 


j 3-199 


7831887 
7902852 
Be 11-119 
42-13 


18109043 


32+ 73 


i 23 - 29 


8305887 


8790959 
13 - 59 

3:7: 37 
8959747 
9014583 


3» 269 
19 - 43 
9175055 
33+ 31 
7-112 


9329808 
3 2172 
9429996 
9479236 
3+ 13-23 


9576073 
Ch dod 
32 - 103 


9717396 
9763500 


3 211% 29 
9854265 
9898946 
3° 7:47 
9986952 


19+ 53 


193 


{ 


22. 
23+ 


22. 


24 


2Q- 


2Q2 


7067178 
3° 173 
232 

a4 LT 
3?- 61 


13 - 43 


| WSIL23 
8-193 


19 “81 
7774268 


3-72 29 
7916906 
17 - 37 
38% 71 
11-59 


8188854 
3° 223 
02 OF 
13 - 53 
3 + 233 


8506462 
STE? 
6 


8686444 
7: 107 


9339932 
14:79 
3 7293 
7: 127 
29°° 31 


32-101 
9633155 
9680157 
3° 313 
13-73 


7 A13¢ 
3° 1%- 19 
11-89 
23°43 
33 + 37 


0038912 
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n 0 1 2 | 
100| 23 - 53 Yio eo} 2h Si 167 
101} 2-6: 101 3° 337 22-11 + 23 
102} 22-3-5-17}| 0090257 BO TP TS 
103) 2-5. 103 0132587 23+ 3-43 
104] 24-5-13 3+ 347 2°.521 
105) 2-3- 52-7 | 0216027 22+ 263 
106} 22-5: 53 0257154 2+ 32-59 
107} 2- 5-107 32.7 17 24- 67 
108} 23° 33-5 23-47 2+ 5641 
109} 2:5-109 0378248 22137 + 13 
110) 22-52-11 3° 367 2% 19 - 29 
110) O32 5° 8Z 11-101 23 = 139 
112) 195 Bie 7 19+ 59 2Zh3e 11 + 17 
113} 2° 5* 113 3° 13-29 22 - 283 
114) '2?>3-5-19| 7-163 2° 571 
115) 2° 52- 23 0610753 27 + 32 

116} 23:'5- 29 33 - 43 2° 7." 83 
117; 2° 32-5:-13) 0685569 22.» 293 
118] ° 2? 5- 59 0722499 2:3+197 
119/42 587-17 1136397 23+ 149 
120] 2% 3 52 0795430 2+ 601 
121)°2~6* 112 T*173 2-3-1011 
122) 92> &- 61 3-11-37 2°13 -47 
123) 2°3:5-41 | 0902581 Des Fie 21 
124) 23 5+ 31 17-73 2° 33+ 23 
125] 2: 54 32-139 221+. 313 
126} (2% 32-5°7 | 13°97 2-631 
127| 2-52127 31-41 23+ 31> 53 
128) 25+ Bh 7°61 2+ 641 
129} 2-3-5-43 | 1109262 wtb 119 
130): 22 - 52-13 1142773 2° 367° 31 
131) 2-5:+131 3+ 19): 23 25+ 41 
132) 23-3-5-11)| 1209028 2-661 
133/-2*° 67-19 | 11 22.» 32-37 
134] 2? 5+ 67 32-149 2 <t1.- 61 
135) 2° 33+ 52 7-193 23 + 132 
136) 24 *.5* 27 1338581 213 6227 
137| 2-5- 137 3-457 22-73 

138] 2%7+3-5+23| 1401937 2°691 

139] 2° 5- 139 3° 107 24° 3529 
140) 23 - 52-7 3+ 467 2701 

141] 2°3°5- 47 | 17-83 22+ 353 
142) 22° 5-71 72-29 2)» 32 - 79 
143) 2- 5-11 + 13} 3%: 53 23-179 
144] 25+ 32°>5 11 “181 2° 7103 
145) 2-52-29 1616674 23+3-112 
146} 22°5+ 73 3+ 487 2°17 43 
147| 2°3:5- 7? 1676127 2¢-+ 23 

148] 23-5 + 37 1705551 2°3 13-19 
149} 2-5-149 897 71 22 - 373 
150} 22-3 58 19-79 2+ 751 








34-13 

0265333 

29+ 37 
192 


3: 
0386202 
0425755 


0655797 


1149444 
13-101 
33. 72 
1-43 
17-79 


1562462 
3°'13> 37 


1622656 
7 119 39 
3° 491 
1711412 
1740598 


3? + 167 





2*3e1be 19 
24 ~ 78 

Qi 7a 7 
2?) 3° 107 
2° 647 


23° 163: 
Zhi Bet 73 


2-17° 41 
22+ 39-18 
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19 - 53 
3?-113 
13°79 
17-61 
3+ 349 


Zeon 
INS 9% 
3-359 
0362295 
0402066 


33+ 41 
0480532 
722 
3-379 
31: 37 


13 - 89 

3 - 389 
11-107 
0744507 
327 9 


PRE TL 
0852906 


32. 
1129400 


1162756 
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0038912 
0081742 
3,° 78 

0166155 
0207755 


3° 353 
0289777 
13 - 83 
32-112 
7-157 


0449315 


0965624 
1000257 
3° 547 
1068705 
1102529 
3-433 


geht aly, 


3° 463 
1458177 


1489110 | 
1580608 
3? 47 23 
1640553 


1758016 
3 + 503 
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n 0 4 | 2 3 4 

150) 22-353 19-79 22 751 32» 167 S25 v47™ ‘Her 
151|°2 5" 151 1792645 23° 38 7 17° 89 2 757 \ELOT 
152) 24-5-19 32+ 132 2 761 1826999 2283 eal Qi 
153}. 2-32-5-17) 1849752 22+ 383 WAT LIS 4.62 F1B%s 59% 
154|/22*5+7-11) 23) 67 2*3- 257 1883659 | 23)-/193 

155) 2-52-31 3-11:47 BAi97 1921715 Bed au 
156) °24 3°45 |: 13.17 2223 BZeivs 71 3° 521 } 2% -AL7s 2307 
157| 25 #457 1961762 2243 £131 112-13 a 787 

158) 22+ 5-79 3 IFS 31 272113 1994809 24-32-11, 
159) 2*38-5-53 | 37+ 43 23+ 199 33 + 59 2°79% wot 
160) 26+ 52 2043913 21-33? §89 7° 229 22-1402 ort 
161) 3:35 °% = 234! 32-1179 22.4113% 31 2076344 2+3+ 269 t} 
162} 122. 34-5 2097830 | 2811 3-541 QUA 7 M29CrT 
163} 2.5 - 163 7+ 233 23> 3°17 23° 71 219 6431) 
164] 23-5 -41 3-547 2): 822 31 + 53 223: 1371 | 
165) 2:+3°'52- 11) 13 +127 22 7:+'59 34/19'*:29 2° 82% lat 
166] 22+ 5-83 12° 161 2°3° 277 2208922 20-13 

167| 2:5 - 167 3 + 557 23+ 11-19 7 (2389 2% 33 31) 
168} 24 35>: 1412 2 = 292 Ses 17 22-421 x 
169} 25 2-132 19+ 89 22 + 32+.47 2286570 ae] + 11% 
170) 22-52-17 3847 ATZHRL3l 13 +131 BAriB- 7154 
171| 2+ 375-19] 29°59 24-107 3.1571 2 - 8657. 

172) (23 §5\43 2357809 2°3-7:-41 | 2362853 22+ 431 
173)'2°+5+ 1738 3-577 22 + 433 2387986 23+ 172 
174; 22-3+5- 29) 2407988 2°13 * 67 3°7: 83 ~109 

175) 2° 53+ 7 17.- 103 2313 73 " 2437819 ae 877 

176) 2825 11 3° 587 2.+ 881 41:43 “Br. 72 
177) (Bs GG + 59 [7 Lt 23 22- 443 32+ 197 3 887 

178} :22- 5+ 89 13: 137 2° '34-Wh 2511513 28) 223 f 
179) 2-6°«179 32-199 Broz 11+ 163 2°3+13 123 
180} 23 - 32 + 52 2555137 2* 17453 3-601 22411" 42 
181] 2+ 6: 181 2579185 22°13 +151 725 37 2.907, 

182} 22-5-7:13) 3-607 2): 911 2607867 2E43 19 
183) 2-3-5: 61 | 2626883 28'+ 229 3:13 +47 2:7: i3k: 
184} 24-5+23 7 > 263 2°3- 307 19.: 97 2? + 461 

185) 2+ 52+ 37 3-617 22+ 463 17+ 109 2) “82-103 
186) 22-3:+5:+ 31) 2697464 2> 72-19 34+ 23 23-233 

187) 2+ 5+11-17| 2720738 24° 32+ 13 2725378 2+ 937 ' 
188] 23-5 +47 32+ 11-19 2 941 7-269 22:3). 157 
189) 2+38+5+7 31-61 22+ 11+ 43 3+ 6381 2°D4te, | 
190) 2? - 57-19 con ae 2°3:3817 11173 PA siay fade WA) 
191) 2-5: 191 347? - 23+ 239 2817150 24“8+11729 
192] 27-3°5 17 & 113° 2* 812 3+ 641 22 +13 + 37 
193} 2°5-193 2857823 22°3:-7+23)] 2862319 2 + 967 

194] 22-5-97 3+ 647 2-971 29 - 67 23+ 35 

195) 2+3'- 52+ 13| 2902573 25+ 61 32+ 7-31 2-977 

196] 2%- 5+ 72 37+ 53 2 + 32 +:109 13 - 151 22-491 

197| 2-5: 197 33-73 22 +17 + 29 2951271 28-7 > 47 
198} 22*32-+5-11) 7-283 2+991 3 - 661 26» 31 : 
199| 25-199 11-181 23-3- 83 2995073 2 + 997 

200; 24°53 3+ 23% 29 BViFiiti 8016809 3+ 167 
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n 5 | 6 | “nt | 8 | 9 
y) ; . : : r ¢t v4 

150) 5-7-43 2:3: 251 LA,¢ 137 22 - 13 - 29 3° 503 
151) 3-5-101 22+ 379 37 - 41 Zsa Lh 23h te" ol 
152} 52- 61 2°7-109 3 - 509 23-191 11+:139 
153) 5-307 . 29:3 29 +53 2°769 34-19 
154) 3-5-103 PAW WIE C1317 22+ 32-43 1900514 
155) 5+ 311 22 - 389 >|. 32- 173 2°19 - 41 1928461 
156} 5-313 2+ 33-29 1950690 25 - 72 3° 523 
157) 32- 52-7 28 - 197 19 - 83 2°3- 263 1983821 
.158) 5 - 317 2 ASCE 3 + 23? 22 - 397 Ce 227, 
159} 5-11-29 22-3:-7-19]| 2033049 2°17-47 3-13-41 
160) 3-5- 107 2°11 %%3 2060159 23 +3 - 67 2065560 
161] 5-17-19 24-101 32a 2-809 2092468 
162] 53-13 ane Ad 1 2113876 22-11-37 32-181 
163] 3: 5-109 22 - 409 2140487 2-32-\7*13/.11-149 
164) 5-7-47 2+ 823 33-61 24-103 17 - 97 
165} 5 - 331 23 - 32+ 23 2193225 2 - 829 32 eho 
166] 32-5 - 37 PIRI jcc ot 2219356 22-3 +139 2224563 
167] 52 - 67 22-419 3-13-43 2 - 839 23-73 
168} 5 - 337 2-3: 281 7: 241 23-211 3 + 563 
169} 3°5-113 +} 2%-53 2296818 2-3- 283 2301934 
170) 5-11-31. ,|.2+ 853 3- 569 22-7 6) 2327421 
171) 5-73 27-3 - V1 +13) 17-101 2-859 37° 191 
172| 3'- 52-23 2 - 863 ny eh Bay f 26 - 38 7-13-19 
173) 5 - 347 a. 31 32-193 Pp Uf cer eS 37 - 47 
174| 5+ 349 2° 32-97 2422929 22+ 19 + 23 oh 5S 
175) 33- 5-13 22+ 439 7: 261 2: +3)-/293 2452658 
176) 5+ 353 2+ 883 3:19:31 2-13-17 29 - 61 
177| 5+ 71 24-3: 37 2496874 PE An OF 6 3° 593 
ivmaeouaen 17 | 2°19 +47 2521246 22- 3-149 2526103 
179} 5-359 22-449 3-599 2-29-31 7° 257 
180} 5-192 2397 1437) 13- 139 24-413 33 + 67 
181) 3°5-112 23+ 227 23 - 79 2 -32-101 17-107 
182] 52-73 2-11'- 83 32° 7+ 29 22 - 457 31-59 
183] 5 - 367 2-38 17 11-167 2-919 3-613 
184} 32-5: 41 Zoe 71 2664669 28" 3-7-11] 432 

185) 5-7: 53 26 - 29 3-619 2 929 1D +13? 
186| 5-373 Zeist L 2711443 22 - 467 3° 7-89 
187} 3-54 PARC Wy OLIN Sy 2734643 2 - 939 2739268 
188} 5-13-29 2-23-41 Od sok 25.59 2762320 
189] 5-379 23-3-79 (> ye! 2°13° 73 32> 211 
190} 3-5-127 2-953 2803507 22+ 3253 23+ 83 
191] 5 - 383 22- 479 33+ 71 Qafier AST 19-101 
192] 5?- 7-11 2 > 32+ 107 41-47 23-241 3: 643 
193] 32-5-43 24-112 13 - 149 a3 eT: 19) 7° 277 
194| 5-389 2° 7-139 3°11-°59 22 - 487 2898118 
195) 5-17-23 22- 3-163 19 - 103 2-11-89 3° 653 
196] 3-5. 131 2* 983 7° 281 203-41 1Lb-179 
197) 52-79 23-13-19 3° 659 2-23-43 2964458 
198} 5+ 397 2°3°331 2981979 yo ae Pa a 32-13-17 
199} 3-5- Tes 28 22- 499 300378] - 2* 33\: 37 3008128 
200) 5-401 2° 1i.~ 59 32 - 223 23* 251°” * 72-41 
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HANDBOOK OF CHEMISTRY AND PHYSICS — 
INTEREST TABLES 


SimpLe INTEREST 


If P is the principal placed at interest at a rate 7 (expressed 
as a decimal), for a period of n years 
The amount, 


A =P +7) 
Present value, 
A 


Pe ng 


CompounbD INTEREST 


At interest compounded annually the amount,— 
A=P( +i)" 
At interest compounded g times per year,— 


. - 2) i :)* 


At interest compounded annually the present value,— 





A Ves J By. 
> y. ti a = 2 
I ty aye A(1 +1) Av. v Te | 
At interest compounded g times per year, — + 
P= A(i +7) By | rf 

The amount of an annuity of 1 per annum,— 

St i= (i ea)* Bet 

ni a 


The present value of an annuity,— 
a. aG tos rsd + oe 

" J 
The annuity whose present value is 1,— 
1 1 3 t 


anati- agi’ oF) 
Compound amount of 1 for fractional periods,—(1 + 7)” 


Nominal rate convertible p times per year equivalent to 
effective rate 7,— 


jo = PIL + 4)¥? — VY 
Amount for year of p deposits of 1/p, p times per year,—7/j» 
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121 213 
122 214 
215 
216 


217 
218 
219 
220 





*Tn leap years, after February 28, add 1 to the tabulated number. 
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HANDBOOK OF CHEMISTRY AND PHYSICS 


AMOUNT AT COMPOUND INTEREST (1 + 


The following table gives the amount after a term of n years on unit 


original principal at rate of interest 7. 








z 
g Rate 7 

S| eared ae a eons ee 
n | .0025(4 %) |.004167(# %)| .005(4 %) |.005833 (7 %)| .0075(7 %) 

00007) 1005833331 100750000 
11) 1.00250000 | 1.00416667 | 1.00500000 | 1.00583333 | 1.00750000 
2 | 1.00500625 |} -1.00835069-| 1.01002500 | 1.01170069 | 1.01505625 
3 | 1.00751877 | 1.01255216 | 1.01507513 | 1.01760228 | 1 "02266917 
4| 1.01003756 |, 1.01677112 | 1.02015050 | 1.02353880 | 1.03033919 
5 | 1.01256266 | 1.02100767 | 1.02525125 | 1.02950894 | 1.03806673 
6 | 1.01509406 | 1.02526187 | 1.03037751 | 1.03551440 | 1.04585224 
7 | 101763180 | 1.02953379 | 1.03552940 | 1.04155490 | 1.05369613 
8 | 1.02017588 } 1.03382352 | 1.04070704 | 1,04763064 | 1.06159885 
9 | 102272632 } 1.03813111 | 1.04591058 | 1.05374182 | 1.06956084 
10 | 1.02528313 | 1.04245666 | 1.05114013 | 1.05988865 | 1.07758255 
11 | 1.02784634 | 1.04680023 | 1,05639583 | 1.06607133 | 1.08566441 
12 | 1.03041596 | 1.05116190 | 1.06167781 | 1.07229008.| 1.09380690° 
13 | 103299200 | 105554174 | 1.06698620 | 1,07854511 | 1. 10201045 
14 | 1.03557448 | 1.05993983 | 1.07232113 | 1.08483662 | 1.11027553 - 
15 | 1.03816341 | 1.06435625 | 1.07768274 | 1.09116483 | 1. 11860259 
16 | 1.04075882 | 1.06879106 | 1.08307115 | 1.09752996 . 12699211 
17 | 104336072 | 1.07324436 | 1.08848651 | 1.10393222 | 1.13 5 
18 |-1.04596912 | 1.07771621 | 1.09392894-| 1.11037182 . 14396039 
19 | 1.04858404 | 1.08220670 | 1.09939858 | 1.11684899 | 1. 15254009 
20 | 1.05120550 | 1.08671589 | 1.10489558 | 1.12336395 | 1.16118414 
211 1.05383352 | 1.09124387 | 1,11042006 | 1.12991690 | 1.16989302 
92 | 1.05646810 | 1.09579072 | 1.11597216 | 1.13650808 | 1.17866722 
23 | 1.05910927 | 1.10035652 | 1.12155202 | 1.143813771 | 1.18750723 
24 | 1.06175704 | 1.10494134 | 1.12715978 | 1.14980602 | 1.19641353 
25 | 1.06441144 | 1.10954526 | 1.13279558 | 1.15651322 | 1. 20538663 
26 | 1.06707247 | 1.11416836 | 1.13845955 | 1.16325955 | 1.21442703 
27 | 106974015 | 1.11881073 |'1.14415185 | 1.17004523 | 1.22353523 
28 | 1.07241450'| 1.12347244 | 1.14987261 | 1.17687049 | 1.23271175 
29 | 1.07509553 | 1.12815358 | 1.15562197 | 1.18373557 | 1. 24195709 
80 | 1.07778327 | 1.13285422 | 1.16140008 | 1. 19064069 | 1.25127176 
31 | 1.08047773 | 1.13757444 | 1.16720708 | 1.19758610 | 1.26065630 
32 | 108317892 | 1.14231434 | 1.17304312 | 1. 20457202 | 1.27011122 
33 | 1.08588687 | 1.14707398 | 1.17890833 | 1.21159869 | 1.27963706 
34 | 1,08860159 | 1.15185346 | 1.18480288 | 1.21866634 | 1.28923434 
35 | 1.09132309 | 1.15665284 | 1.19072689 | 1.22577523 | 1.29890359 
36 | 109405140 | 1.16147223 | 1.19668052 | 1. 23292559 | 1.30864537 
37 | 109678653 | 1.16631170 | 1,20266393 | 1.24011765 | 1.31846021 
38 | -1.09952850 | 1.17117133 | 1.20867725 | 1, 24735167 | 1.32834866 
39 | 1. 10227732 | 1.17605121 | 1.21472063 | 1.25462789 | 1.33831128 
40 | 1.10503301 | 1.18095142 | 1.22079424 | 1.26194655 | 1.34834861 
41 | 1.10779559 | 1.18587206 | 1.22689821 | 1.26930791 | 1.35846123 
42 | 1.11056508 | 1,19081319 | 1.23303270 | 1.27671220 | 1.36864969 
43 | 1.11334149 1.19577491 1. 23919786 1, 28415969 1.37891456 
44 | 1.11612485 | 1.20075731 | 1.24539385 | 1.29165062 | 1.38925642 
45 | 1.11891516 | 1.20576046 | 1.25162082 | 1.29918525 | 1.39967584 
46 | 1.12171245 1.21078446 1. 25787892 1.30676383 1.41017341 
47 | 1.12451673 1.21582940 1. 26416832 1.31438662 1.42074971 
48 | 1.12732802 1, 22089536 1. 27048916 1.32205388 1.43140533 
49 | 1.13014634 | 1.22598242 | 1.27684161 | 1.32976586 | 1.44214087 
50 | 1.13297171 | 1.23109068 | 1.28322581 | 1.33752283 | 1.452956%) 








+ i)? 


50 | 1.is2ocis) | tevin ee 
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AMOUNT AT COMPOUND INTEREST (1+ 7)? 
(Continued) 


'0025(4 %) 


“y 138297171 

1.13580414 
1.13864365 
1.14149026 
1. 14434398 


1.14720484 


1.15007285 
1.15294804 
1.15583041 
1.15871998 
1 


- 16161678 
1. 16452082 
1. 16743213 
1.17035071 

. 17327658 


. 17620977 
. 17915030 
- 18209817 
- 18505342 
. 18801605 


. 19098609 
- 19396356 
- 19694847 
. 19994084 
. 20294069 


- 20594804 
- 20896291 
- 21198532 
- 21501528 
. 21805282 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.22109795 
1.22415070 
1.22721108 
1, 23027910 
1. 23335480 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


. 23643819 
. 23952928 
- 24262811 
. 24573468 
. 24884901 


. 25197114 
. 25510106 
. 25823882 
. 26138441 
. 26453787 


/26769922 
- 27086847 
127404564 
627723075 
. 28042383 





-004167 (5. %) 


1.23109068 
1. 23622022 
1.24137114 
1.24654352 
1.25173745 


1. 25695302 
1. 26219033 
1.26744946 
1. 27273050 
1. 27803354 


1. 28335868 
1. 28870601 
1. 29407561 
1. 29946760 
1.30488204 


1.31031905 
1.31577872 
1.32126113 
1.32676638 
1.33229458 


133784580 
1.34342016 
1.34901774 
1.35463865 
1.36028298 


1.36595082 
1.37164229 
1.37735746 
1.38309645 
1.38885935 


1.39464627 
1.40045729 
1.40629253 
1.41215209 
1.41803605 


1.42394454 
1. 42987764 
1. 43583546 
1,44181811 
1.44782568 


1.45385829 
1.45991603 
146599902 
1/47210735 
1.47824113 


1,48440047 
1.49058547 
1.49679624 
1.50303289 
1. 50929553 








Rate 7 


005(2 %) 


1. 28322581 
1. 28964194 


.1.29609015 


1.30257060 
1.30908346 


1.31562887 
1. 32220702 
1.32881805 
1.33546214 
1.34213946 


1.34885015 
1.35559440 
1.36237238 
1.36918424 
1.37603016 


1.38291031 
1.38982486 
1.39677399 
1.40375785 
1.41077664 


1,41783053 
1.42491968 
1. 43204428 
1.43920450 
1.44640052 


1. 45363252 
1. 46090069 
1.46820519 
1. 47554622 
1.48292395 


1.49033857 


.1.49779026 


1.50527921 
1.51280561 
1.52036964 


1.52797148 
1.538561134 


1. 54328940 


1.55100585 
1.55876087 


1.56655468 
1. 57438745 
1. 58225939 
1.59017069 
1.59812154 


1.60611215 
1.61414271 
1. 62221342 
1.63032449 
1.63847611 
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|.005833 (7s %) 


1.38752283 
1.34532504 
1.35317277 
1.36106628 
1.36900583 


1.37699170 
1.38502415 
1.39310346 
1.40122990 
1. 40940374 


1.41762526 
1. 42589474 
1.43421246 
1.44257870 
1.45099374 


1.45945787 
1.46797138 
1. 47653454 
1.48514766 
1. 49381102 


1.50252492 
1.51128965 
| 1.52010550 
1.:52897279, 
1753789179 


1. 54686283 
1.55588620 
1.56496220 
1.57409115 
1. 58327334 


1.59250910 
1,60179874 
1,61114257 
1.62054090 
1.62999405 


1.63950235 
1.649066 12 
1.65868567 
1. 66836134 
1.67809344 


1 68788232 
1.69772830 
1. 70763172 
1.71759290 
1.72761219 





1.73768993 ")j) 


1. 74782646 
1.75802211 


1. 76827724 


1..77859219 





-0075( %) 


.45295693 
.46385411 
- 47483301 
- 48589426 
-49703847 


- 50826626 
.51957825 
. 53097509 
. 54245740 
. 55402583 


- 56568103 
. 57742363 
- 58925431 
-60117372 
- 61318252 


. 62528139 
- 63747100 
- 64975203 
- 66212517 
.67459111 


.68715055 
-69980418 
71255271 
. 72539685 
. 73833733 


75137486 
. 76451017 
. 77774400 
. 79107708 
. 80451015 


. 81804398 
. 83167931 
. 84541691 
85925753 
. 87320196 


. 88725098 
- 90140536 
. 91566590 
93003339 
. 94450865 


. 95909246 
.97378565 
. 98858905 
.00350346 
01852974 


-03366871 
104892123 


07977030 
09536858 


28362489 | 151558426 | 1.64666849 | 1.78896731 |..2.11108384 
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AMOUNT AT COMPOUND INTEREST (1 +1)” 








(Continued) 
3 ; oe 
s Rate i 
eas 
n .01(1 %) .01125(14 %) 
1) 1.01000000°} 1.01125000 | 1.01250000 | 1.01400000 
2 1.02010000 | 1.02262656 | 1.02515625 | 1.03022500 
3 | 1.03030100 | 1.03413111 | 1.03797070 | 1.04567838 
4 | 1.04060401 | 1.04576509 | 1.05094534 | 1.06136355 
5 | 1.05101005 | 1.05752994 | 1.06408215 | 1.07728400 
6 | 1.06152015 | 1.06942716 | 1.07738318 | 1.09344326 
7| 1.07213535 | 1.08145821 | 1.09085047 | 1.10984491 
8 | 1.08285671 | 1.09362462 | 1.10448610 | 1.12649259 
9 | 1.09368527 | 1.10592789 | 1.11829218 | 1.14338998 
10| 1,10462213 | 1.11836958 | 1.13227083 | 1.16054083 
11 | 1.11566835 | 1.13095124 | 1.14642422 | 1.17794894 
12 | 1.12682503 | 1.14367444 | 1.16075452 | 1.19561817 
13 | 1.13809328 | 1.15654078 | 1.17526395 | 1.21355244 
14 | 1.14947421 | 1.16955186 | 1.18995475 | 1.23175573 
15 | 1.16096896 | 1.18270932 | 1.20482918 | 1.25023207 
16 | 1.17257864 | 1.19601480 | 1.21988955 | 1.26898555 
17 | 1.18430443 | 1.20946997 | 1.23513817 | 1.28802033 
18 | 1.19614748 | 1.22307650 | 1.25057739 | 1.30734064 ” 
19 | 1.20810895 | 1.23683611 | 1.26620961 | 1.32695075 
20 | 1.22019004 | 1.25075052 | 1.28203723 | 1.34685501 
21 | 1.23239194 | 1.26482146 | 1.29806270 | 1.36705783 
22 | 1.24471586 | 1.27905071 | 1.31428848 | 1.38756370 
23 | 1.25716302 | 1.29344003 | 1.33071709 | 1.40837715 
24 | 1.26973465 | 1.30799123 | 1.34735105 | 1,.42950281 
25 | 1.28243200 | 1.32270613 | 1.36419294 | 1.45094535 
26 | 1.29525631 | 1.33758657 | 1.38124535 | 1.47270953 
27 | 1.30820888 | 1.35263442 | 1.39851092 | 1.49480018 
28 | 1.32129097 | 1.36785156 | 1.41599230 |. 1.51722218 
29 | 1.33450388 | 1.38323989 | 1.43369221 | 1.53998051 
30| 1.34784892 | 1.39880134 | 1.45161336 | 1.56308022 
31] 1.36132740 | 1.41453785 | 1.46975853 | 1.58652642 
32 | 1.37494068 | 1.43045140 | 1.48813051 | 1.61032432 
33 | 1.38869009 | 1,44654398 | 1.50673214 | 1.63447918 
34 | 1.40257699 | 1.46281760 | 1.52556629 | 1.65899637 
35 | 1.41660276 | 1.47927430 | 1.54463587 | 1.68388132 
36 | 1.43076878 | 1.49591613 | 1,56394382 | 1.70913954 
37 | 1.44507647 | 1.51274519 | 1.58349312-| 1.73477663 
38 | 1,45952724 | 1.52976357 | 1.60328678 | 1.76079828 
39 | 1.47412251 | 1.54697341 | 1.62332787 | 1.78721025 
40 | 1.48886373 | 1.56437687 | 1.64361946 | 1.81401841 
41| 1.50375237 | 1.58197611 | 1.66416471 | 1.84122868 
42 | 1.51878989 | 1.59977334 | 1.68496677 | 1.86884712 
43 | 1.53397779 | 1.61777079 | 1.70602885 | 1.89687982 
44| 1.54931757 | 1.63597071 | 1.72735421 | 1.92533302 
45 | 1.56481075 | 1.65437538 | 1.74894614 | 1.95421301 
46 | 1.58045885 | 1.67298710 | 1.77080797 | 1.98352621 
47 | 1.59626344 | 1.69180821 | 1.79294306 | 2.01327910 
48 | 1.61222608 | 1.71084105 | 1.81535485 | 2.04347829 
49 | 1.62834834 | 1.73008801 | 1.83804679 | 2.07413046 
60 | 1.64463182 | 1.74955150 | 1.86102237 | 2.10524242 
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' 


.0125(14 %) | .015(14 %) | OL75(1E %) 


1.01750000 
1.03530625 
1.05342411 
1.07185903 


1.09061656 
1. 10970235 


1.12912215 


1. 14888178 
1. 16898721 


1. 18944449 
1.21025977 
1.23143931 
1, 25298950 


1.27491682 


1.29722786 
1.31992935 
1.34302811 
1.36653111 
1. 39044540 


1.41477820 
1.43953681 
1.46472871 
1.49036146 
1.51644279 


1. 54298054 
1.56998269 
1.59745739 
1.62541290 
1.65385762 


1.68280013 
1.71224913 
1.74221349 
1.77270223 
1. 80372452 


. 96717184 


2.00159734 
203662530 
2. 10853090 
2. 14543019 
2, 18297522 
222117728 
2. 26004789 


2. 29959872 
2.33984170 


2. 38078893 
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AMOUNT AT COMPOUND INTEREST (1+ i)" 



















































(Contiaued) 
———————— 
= Rate i ; 
> 
Se eae ee 
n | .01(1 %) | .01125(13 %) | .0125(13 %) | .015(14 %) | .0175(12 %) 
50 | 1:64463182 | 1.74955150 | 1.86102237 | 2.10524242 | 2.38078803 
51 | 1.66107814 | 1.76923395 | 1.88428515 | 2.13682106 | 2.42245974 
52 | 1.67768892 | 1.78913784 | 1.90783872 | 2.16887337 | 246484566 
53 | 1.69446581 | 1.80926564 | 1.93168670 | 2.20140647 | 2.50798046 
54 | 1.71141047 | 1.82961988 | 1.95583279 | 2.23442757 | 2°55187012 
55 | 1.72852457 | 1.85020310 | 1.98028070 | 2.26794398 | 2.59652785 
56 | 1.74580982 | 1.87101788 | 2.00503420 | 2.30196314 | 2.64196708 
57 | 1.76326792 | 1.89206684 | 2.03009713 | 2.33649259 | 2.68820151 
58 | 1.78090060 | 1.91335259 | 2.05547335 | 2.37153998 | 2.73524503 
59 | 1.79870960 | 1.93487780 | 2.08116676 | 2.40711308 | 2.78311189 
60 | 1.81669670 | 1.95664518 | 2.10718135 | 2.44321978 | 2.83181628 
"| 183486367 | 1.97865744 | 2.13352111 | 2.47986807-| 2_88137306 
1. 85321230 | 2.00091733 | 2.16019013 | 2.51706609 | 2.93179709 
1.87174443 | 2.02342765 | 2.18719250 | 2.55482208 }-2.98310354 
1.89046187 | 2.04619121 | 2.21453241 | 2.59314442 | 303530785 
190936649 | 2.06921087 | 2.24221407 | 2.63204158 | 3.08842574 
1.92846015 | 2.09248949: | 2.27024174 | 2.67152221 | 314247319, 
1.94774475 | 2:11602999 | 2.29861976 | 2.71159504 | 3.19746647 
1/96722220 | 2213983538 | 2.32735251 | 2.75226896 | 3.25342913 
1.98689442 | 2.16390848 | 2.35644442 | 2.79355300 | 3.31035702 
2, 00676337: | 218825245 | 2.38589997 | 2.83545629 | 3.36828827 
2.02683100 |. 2..21287029 | 2.41572372 | 2.87798814 | 314270333] 
2.04709931 | 2.23776508 | 244592027 | 2.92115796 |.3.48720990 
206757031} 2. 26293994 | 2.47649427 | 2.98497533 | 3154823607 
2.08824601 | 2.28839801 | 2.50745045 | 3°00944996 | 361033020 
2.10912847 | 2.31414249 | 2.53879358 | 3.05459171 | 3.67351098 
2.13021975 | 2.34017659 | 2.57052850 | 3.10041059 | 3°73779749 
2.15152195 | 2.36650358 | 2.60266011 | 3.14691674 | 3_80320888 
2.17303717 | 2.39312675 | 2.63519336 | 3.19412050 | 3.86976503 
2.19476754 | 2.42004942 | 2.66813327 | 3.24203230 | 3°93748592 
2. 21671522 | 2.44727498 | 2.70148494 | 329066279 | 4.00639192 
2. 23888237 | 2.47480682 |-2.73525350 | 3.34002273 | 4°07650378 
2.26127119 | 2.50264840 | 2.76944417 | 3°39012307 | 414784260 
2. 28388390 | 2.53080319 | 2.80406222 | 3.44097492 | 4220429084 
2.30672274 | 2.55927473 | 2.83911300 | 3.49258954 | 4° 29428737 
2.32978997 | 2.58806657 | 2.87460191 | 3.54497838 | 4.36943740 
2.35308787 | 2.61718232 | 291053444 | 3_59815306 | 4.44590255 
2.37661875 | 2.64662562 | 294691612 | 3_65212535 | 4.52370584 
2.40038494 | 2.67640016 | 2.98375257 | 3.70690723 | 4.60287070 
2.42438879 | 2.70650966 | 3.02104948 | 3_76251084 | 4.68342093 
2. 44863267 | 2.73695789 | 3.05881260 | 3.81894851 | 4.76538080 
2.47311900'| 2.76774867 | 3.09704775 | 3.87623273 | 4.84877496 
2.49785019 | 2.79888584 | 3.13576085 | 3.93437622 | 4.93362853 
252282869 | 2.83037331 | 3.17495786 | 3.99339187 | 5.01996703 
2.54805698 | 2.86221501 | 3.21464483 | 4_05329275 | 510781645 
2.57353755 | 2.89441492 | 3.25482789 | 4.11409214 | 5.19720324 
2.59927293 | 2.92697709 | 3.29551324 | 4.17580352 | 528815429 
2.62526565 | 2.95990559 | 3.33670716 | 4.23844057 | 5._38069699 
2.65151831 | 2.99320452 | 3.37841600 | 4.30201718 | 5.47485919 
2. 67803349 | 3.02687807 | 3.42064620 | 4.36654744 | 557066923 
270481383 | 3 3 46340427 | 4.43204565 | 5.66815594_ 
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AMOUNT AT COMPOUND INTEREST (1 +7)”. 
(Continued) 

& | Rate i : 
pe 
n | 022%) | 0225(24 %) | 025(24 %) | .0275(28 %) | 08@ %) 
v4, 92000000 | 1.02250000 | 1.02500000 | 1.02750000 | 1.03000000 
2 | 104040000 1 .04550625 | 1.05062500 | 1.05575625 06090000 
% | 06120800 | 1.06903014 | 1.07689063 | 1.08478955 1.09272700 
4 | 1.08243216 | 109308332 | 1. 10381289 | 1.11462126 | 1.12550881 1 
6 1.10408080 | 1.11767769 | 1.13140821 | 1.14527334 1. 15927407 | 
6 | 112616242 | 114282544 | 1.15969342 | 1.17676836 1. 19405230 
7\ 114868567 | 1.16853901 | 1.18868575 | 1.20912949 1.22987387 
& | 1.171665938 | 1.19483114 | 1.21840290 | 1.24238055 | 1. 26677008 
4 | 1.19609257 | 1.22171484 | 1.24886297 | 1.27654602 | 1. 30477318 
10 | 1.21899442 | 1,24920343 | 1.28008454 | 1.31165103 1.34391638 | 
11 | 1.24887431 | 1,27731050 | 1.31208666 | 1.34772144 1. 38423387 
12 1 26824179 | 1.30604999 | 1.34488882 | 1.38478378 | 1.42576089 
14 | 1.20360663 | 1.33543611 | 1.37851104 | 1.42286533 | 1. 46853371 
14 | 181947876 | 1.36548343 | 1.41297382 | 1.46199413 | 1. 51258972 
16 | 1. 34686834 | 1.39620680 | 1,44820817 | 1.50219896 1. 55796742 
i6 | 187278571 | 1.42762146 | 148450562 | 1.54350944 | 1: 60470644 
i7| 140024142 | 1.45974294 | 1/52161826 | 158595595 | 1. 65284763 
ik | 142824625 | 1.49258716 | 1,55965872 | 1.62956973 | 1 "70243306 
19 | 1.45681117 | 1.52617037 | 1.59865019 | 1.67438290 | 1. 75350605 
ao | 1.48594740 | 1,56050920 | 1,63861644 | 1,72042843 | 1. 80611123 
24 | 1 61566684 | 1.59562066 | 1.67058185 | 1.76774021 86029457 
22 | 1,64507067 | 1,63162212 | 1.72157140 1.81635307 | 1.91610341 
24 | 167680926 | 1.66823137 | 1.76461068 | 1.86630278 | 1. 97358651 
24| {608437265 | 1.70576658 | 1.80872595 | 1.91762610 | 2. 03279411 
a5 | 1.64060599 | 1.74414632 | 1.85394410 | 1.97036082 | 2 .09377793 
26 | 167841811 | 1.78838062 | 1.90020270 | 2.02454575 | 2. 15659127 
27 | 1.70688648 | 1.82351588 | 1.94780002 2.08022075 | 2.22128901 
on | 174102421 | 1.86454499 | 1.99649502 | 2.13742682 | 2. 28792768 
ay | 177584469 | 1.90649725 | 2.04640739 | 2, 19620606 | 2. 35656551 
go | 1.81196158 | 194980344 | 2.09756758 | 2.25660173 | 2. 42726247 
41 | 1 R47 58882 | 1.99325479 | 2.15000677 | 2.31865828 | 2. 50008035 
42 | 188464050 | 2.03810303 | 2.20375694 | 2.38242138 | 2. 57508276 
44] 1.92233140 | 2.08306034 | 2,25885086 | 2.44793797 265233524 
44 | 106067608 | 2.18084045 | 231532213 | 2.51525626 | 2.73190530 
a6 | 1.90988055 | 2,17879856 | 2.37820519. 2.58442581 | 2,81386245 
46 | 2 OOS8794 | 2.92781642 | 2.43253532 | 2.65549752 | 2.89827833 
47 | 2 OROARSOO | 2.27794229 | 2.49334870 | 2.72852370 | 2.98522668 
ug | 2. 12220879 | 2.92019509 | 2. 55568242 | 2.80355810 3 .07478348 
40 | 2. 16474477 | 2.38160200 | 2.61957448 | 2.88065595 3. 16702698 
40 | 2. 20808066 | 2.43518897 | 2.68506384 2.95987399 | 3.26203779, 
41 | 2 26220046 | 2.48098072 | 2. 75219043 | 3.04127052 | 3. 5989893. 
42 | 2 20724447 | 254600528 | 2.82099520 | 3. 12490546 3 40060589. 
44 | 2 84818086 | 2.60829040 289152008 | 3.21084036 | 3.56451677 
44] 9 89005814 | 2.66186444 | 2.96880808 3.29918847 | 3.67145227 
a6 | 2 48786421 | 2072175630 | 3:03790328 | 338986478 - 3.78159584> 
46) 2 48661120 | 2. 78299590 | 3.11385086 | 3.48308606 389504372 
a7 | 2 B8OR4341 | 284561331 | 3.19169713 | 8.57887093 401189503 
4n | 2 58707020 | 2,90968961 | 3.27148956 | 8.67728988 4.13225188 
40 | 2 68881179 | 297510650.) 3.35327680 | 3.77841535 425621944 
2 go1ssaos | 8.04204640 |'8,48710872 | 3.88232177 4.38390602) ; 
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A fOUNT AT COMPOUND. INTEREST \(1)<}/4)n 
(Continued) 



























» | 0225(24 %) | .026(24 %) | aTb(24 %) | 0B %) 
304204640 | 343710872 | %, 44222177 | 4, BAsv0602 
3. 11049244 4. 9HOOBDE2 | 4. 51542520 
3. 18047852 | 3, 4. OVBTHHAT | 4. 65084500 
$. 25203929 421150206 | 4. 79041247 
3,32621017 4 B2TS\B3H | 4, 93412405 
340002740 4, A4G21064 | 6. O082148KO 
2. 47652802 4, (6659443 | %, 28461406 
%. 55AT4990 4, G9422975 | 6, 20165144 
3.63472177 4. B2B22107 | b, 5524000% 
2.71651224 | 4. 29247780 | 4.95596249 | 5. 72000201 








3. BYNZ4T9 5. B9160210 
2, BB2782 
3. GTYHAST 
4. 6245862 


4. 15226094 
4. 24722583 


6. OB225146 
G 2ZALZHB2T 
5. BIELTOW 
5. GUAOZ1O5 
5. TSVAGZ 


§ BAZON9TA 
5. PIZAO0029 
6. 1STIDIW 
6.226346 
| 6. P49GBIG 


6 .OT9ZT6 


4, WITAOTD 
4 HYSTBAAD 
4. 62252910 
4 TRRSIZES 
4 BSLAMGA 












6 43791219 
6 GADD 














AG 
| 7. CBT2O5T4 
| T.SVTBZIGA 
| BASSET 
& MISONTZT 


| B 65201774 
| %.911S78SZ 








| 5.19902107 | 


; 

; | 5. QOSTTSID : 6 ZIZAIKE | 7 .CSOHTAIZ 9. 17802567 
5.4251 5206 | © SAASIZBL | 7 REASIROZ | 9 AEAZIZAA 
5. AT2IGS | 6 COSSDAZ % OTOL | Y TZT9VIZIA 
5 TALE | © BZITOAS | % 29817869 | 10.0200509 
5.7PBEZIO | 7_OFZ7Z4TO | %.52637361 | 10.3209617 

i " 
3 GOASSO | 7 MesATI2 | %. 760Rs402 10 6402006 
| @ O6257257 | 7 ZA0R0701 | G.OOLT779" | 16.6601173 
6 Meneses |) 7 SELIG |) Y PAGES |) 112280708 
| 6 Sess | 7 TABPIS6R | 4 SOGALZAG | 1) BZTIBRA 
% | 6. 42012950 | 7. FOIE | 9. T63084614 | 11. 976461 

f t 
— | 6 O2THeI 12 | S IsAesere | 10.0585796 | 12. 3357086 
B : G.T7TI me | S-aeOREESE | 16. 309005% | 127057798 
. xT |) 6 SORIA || BS sAOSTOSS | 10. s580070 | 14.0%89532 
b | TOG OLES | BE. TIGL |. 10) BR4d147 |: 13. 4795818 
=D 110 | 7 Deepesss | @ ONSTAESS | 11 ieseBcs | 1S s850487 

a 7 ¢ - { 
— seis sazrss2 | 7. sovesrTes | @ BRE ML sor 1972 | 14 s00s87T 
} Si) 6 OhisesTe 7 aT | HRT 74 | 11. SN7 9nS | 14. 7254811 
2 | GaSReIewe | 7 TesMRRDE | F AORORTIS | 12 1sise8s | 151713856 
S3 | &. i TSIM | ws IZ ABBAS |, 15. 8285085 
Os) @ 4cx0eRES | 8 ONTSISIS | OO IseEsN® | I> seRs171 | 16.6953017 

a ij : 
S&S 6 sot f & Qe ssL ID £enensp IF. W6DRASS | 16 57B TIERS 
| 6.ewais SB eMNCET | iO Medemd | 1G 5224800 | 17 0755056 
S0 | RST HIE | BaMeAETAS | WD GHOTON | Is seesoay | 17 5877708 
SB) GERI |S SHTL |, UL Deeeast | Le 270228 | Is 1154039 
am) 7_obeseeri |G Gamemes | Tr sossvaw | ie anonoae | 1s asRRKKN 

.. t 


am” 7 pees | @ Sreneene | tr sraride | PS oFeeoos | te 2788308 
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AMOUNT AT COMPOUND INTEREST (1 + i)” 

















(Continued) 
4 wy 
iis 

n | 086(35%) | 044%) | .045(44%) | 055%) | 065(54 %) 

1 | 1.03500000 | 1.04000000 | 1.04500000 | 1,05000000 | 1,0 

2\ 1.07122500 | 1,08160000 | 1,09202500 | 1.10250000 | 1.11 

| 1, 10871788 | 1,.12486400 | 1,14116613 | 1.15762500 | 1.17424138 
4| 1,14752300 | 1, 16985856 1,19251860 | 1.21550625 | 1.28882465 

5 | 1,18768631 | 1,21665290 | 1,24618194 | 1.27628156 | 1.30696001 
6 | 1.22925533 | 1.26531902 | 1.30226012 | 1.34009564 | 1,37884281 
7 | 1,27227926 | 1,31593178 | 1,36086183 | 1,40710042 | 1,45467916 

&| 1,31680904 | 1.36856905 | 1.42210061 | 1,47745544 | 1,53468651 
9 | 1,36289735 | 1.42331181 | 1,48609514 | 1,551382822 | 1.61909427 
10 | 1.41059876 | 1,48024428 | 1,.55296942 | 1,62889463 | 1,70814446 
11 | 1.45996972 | 1.53945406 | 1.62285305 | 1,71043936 | 1,80209240 
12 | 1,51106866 | 1.60103222 | 1,69588143 | 1,79585633 | 1.90120749 
14 | 1,56895606 | 1,66507351 | 1.77219610 | 1, 88564914 | 2.00577390 
14| 1,61869452 | 1,.73167645 | 1,85194492 | 1,97993160 | 2,11609146 
16 | 1.67534883 | 1,80094351 1,93528244 | 2,07892818 | 2.23247649 
16 | 1.78898604 | 1.87298125 | 2,02287015 | 2, 18287459 ee 35526270 
17 | 1.79467555 | 1.94790050 | 2,11337681 | 2, 29201832 | 2.48480215 
18 | 1.85748020 | 2.02581652 | 2,20847877 | 2,40661923, | 2,62146627 
19 | 1,.92250182 | 2,10684918 | 2.30786031 | 2,52695020 | 2.76564691 
20 | 1.98978886 | 2,19112814 | 2,41171402 | 2.65329771 | 2.91775749 
21 | 2.06943147 | 2.27876807 | 2.52024116 | 2,78596259 | 3,07823415 
22 | 2.18151158 | 2,36991879 | 2.63365201 | 2,92526072 | 3,24753703 
28 | 2.20611448 | 2.46471554 | 2.75216635 | 8,07152376 | 3.42615157 
24 | 2.285828409 | 2,56330416 | 2,.87601383 | 3.22509994 | 3.61458990 
96 | 2.36324498 | 2.66583633 | 3,.00543446 | 3.38635404 | 3.81339235 
26 | 2.44505856 | 2,77246978 | 3.14067901 | 3,55567269 | 4,02312893 
27 | 2.58156711 | 2, 88336858 | 3,28200956 | 8,73345632 | 4,24440102 
28 | 2.62017196 | 2,99870332 | 3.42969999 | 3.92012914 | 4,47784307 
20 | 2,71187798 | 3,11865145 | 3, 58403649 . 11613560 | 4,72412444 
80 | 2.80679370 | 3, 24339751 | 3.74531813 | 4.32194238 | 4.98395129 
81 | 2,90508148 | 8,37318341 | 3,91385745 | 4,53803949 | 5,25806861 
42 | 4.00670759 | 3. 50805875 | 4,08998104 | 4.76494147 | 5,54726238 
44 | %.11104285 | 8,64838110 | 4.27403018 | 5,00318854 | 5,85236181 
44] 8, 22086088 | 3,70481634 | 4,46636154 | 5,25334797 | 6,17424171 
86 | §.88960045 | 3,94608809 | 4.66734781 | 5.51601537 | 6.51382501 
46 | %.46026611 | 4.10808255 | 4,87737846 | 5.79181614 S let 
47 | &. 57102548 | 4, 26808986 | 5.09686049 | 6.08140694 
48 | %.69601182 | 4,48881345 | 5,32621921 | 6.38547729 5 64880283 
40 | 8. 82587171 | 4,61636599 | 5.56589908 | 6.70475115 | 8,06948699 
40 | 8.95025072 | 4,80102063 | 5, 81636454 | 7.08998871 | 8, 51330877 
41 | 4.00783881 | 4,99806145 | 6,07810094 | 7.39198815 | 8.98154076 
42 | 4. 24125700 | 5,19278391 | 6,35161548 | 7.76158756 | 9. Sac. 
44 | 4.48070202 | 5, 40049527 | 6,68743818 | 8.14966693 | 9.99667940 
44 | 4, 54884160 | 561651508 | 6,93612290 | 8,55715028 | 10.5464968 
46 | 4. 70285855 | 5, 84117568 | 7. 24824843 | 8,.98500779 | 11. 1265541 
46 | 4.86604110 | 6,07482271 | 7,57441961 | 9.43425818 | 11.7385146 
47 | & 08728404 | 6.31781562 | 7,91526849 | 9.90597109 | 12.3841329 
48 | 5. 21858808 | 657052824 | 827145557 | 10.4012697 | 13.0652602 
49 | 6. 80606459 | 6.83334037 | 8.64367107 | 10.9213331 | 13.7838495 
60 | 5. 68402686 | 7. 10668335 | 9.03263627 | 11.4673998 
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_AMOUNT AT COMPOUND INTEREST (1 + i)" 























(Continued) 
: Rate i 
1066 %) | .065(63%) | .07(7%) | .075(73)% | .08(8 %) 
1.06000000 | 1.06500000 | 1.07000000 | 1.07500000 | 1.08000000 
1. 12360000 | 1.13422500 | 1.14490000 | 1. 15562500 | 1. 16640000 
1. 19101600 | 1.20794963 | 1.22504300 | 1.24229688 | 1.25971200 
1. 26247696 | 1. 28646635 | 1.31079601 | 1.33546914 | 1.36048896 
1.33822558 | 1.37008666 | 1.40255173 | 1.43562933 | 1.46932808 
1.41851911 | 1.45914230 | 1.50073035 | 1.54330153 | 1.58687432 
1.50363026 | 1.55398655 | 160578148 | 1.65904914 | 1.71382427 
1.59384807 | 1.65499567 | 1.71818618 | 1.78347783 | 1_85093021 
1.68947896 | 1.76257039 | 1.83845921 | 1.91723866 | 1.99900463 
1.79084770 | 1.87713747 | 1.96715136 | 2.06103156 | 2.15892500 
1. 89829856 | 199915140 | 2.10485195 | 2.21560893 | 2_33163900 
2.01219647 | 2. 12909624 | 2.25219159 | 2.38177960 | 2_51817012 
2. 13292826 | 226748750 | 2.40984500 | 2.56041307 | 2.71962373 
2.26090396 | 2.41487418 | 2.57853415 | 2.75244405 | 2.93719362 
2.39655819 | 2.57184101 | 2.75903154 | 2.95887735 | 3.17216911 
254035168 | 2.73901067 | 2.95216375 | 3.18079315 | 3.42594264 
269277279 | 2.91704637 | 3.15881521 | 3.41935264 | 3. 70001805 
2. 85433915 | 3. 10665438 | 3.37993228 | 3.67580409 | 3.99601950 
3.02559950 | 3.30858691 | 3.61652754 | 3.95148940 | 4.31570106 
| 

3.20713547 | 3.52364506 | 3.86968446 | 4.24785110 | 4.66095714 
3. 39956360 | 3.75268199 | 414056237 | 4.56643993 | 5.03383372 
3.60353742 | 3.99660632 | 4.43040174 | 4.90892293 | 5_43654041 
3.81974966 | 4.25633573 | 4.74052986 | 5.27709215 | 5.87146365 
404893464 | 4 53305081 | 5.07236695 | 5.67287406 | 6.34118074 
429187072 | 4.82769911 | 5.42743264 | 6.09833961 | 6.84847520 
454938296 | 5.14149955 | 5.80735292 | 655571508 | 7_39635321 
482234594 | 5.47569702 | 621386763 | 7.04739371 | 7_98806147 
5.11168670 | 5.83161733 | 664883836 | 7.57594824 | 8.62710639 
5.41838790 | 6.21067245 | 7.11425705 | 8.14414436 | 9.31727490 
5. 74349117 | 6.61436616 | 7.61225504 | 8.75495519 | 10.0626569 
608310064 | 7.04429996 | 814511290 | 941157683 | 10. 8676694 
645338668 | 7.50217946 | 8.71527080 | 10.1174451 | 11.7370830 
6 84058988 | 7.98982113 | 9.32533975 | 10.8762535 | 126760496 
725102528 | $.50915950 | 9.97811354 | 11.6919725 | 13.6901336 
7.68608679 | 9.06225487 | 10 6765815 | 12.5688704 | 14. 7853443 
8. 14725200 | 965130143 | 11, 4239422 | 13 5115357 | 15.9681718 
863608712 | 10.2736360 | 12. 2236181 | 145249009 | 17. 2456256 
915425235 | 10.9467474 | 13.0792714 | 15.6142684 | 18_6252756 
9. 70350749 | 116582860 | 13.9948204 | 16.7853386 | 20.1152977 
102857179 | 12. 4160745 | 14.9744578 | 18.0442300 | 21.7245215 
10.9028610 | 13_2231194 | 160226699 | 19°3975569 | 23. 4624832 
1.5570327 | 14.0826221 | 17_1442568 | 20.8523737 | 25.3394819 
12. 2504546 | 14.9979926 | 18.3443548 | 22.4163017 | 27.3666404 
12.9854819 | 15.9728621 | 19.6284596 | 24.0975243 | 29. 5559717 
13. 7646108 ! 17.0110981 | 21.0024518 | 25.9048386 | 319204494 
14. 5904875 | 18.1168195 | 22.4726234 | 27.8477015 | 34.'4740853 
15.4659167 | 192944128 | 24°0457070 | 29.9362792 | 37.2320122 
16 3938717 | 20.5485496 | 25.7289065 | 32.1815001 | 40.2105731 
17_3775040 | 21.8842053 | 27.5299300 | 345951126 | 43.4274190 
18.4201543 | 23.3066787 | 29.4570251 | 37.1897460 | 46.9016125 
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PRESENT VALUE 1/(1 + #)"_ 


The following table gives the value of unit amount due in 


interest 7, compounded annually, 1/(1 + i)” = vn, 














z 
$ Rate 7 
mal 
n | 0025 (+ %) |.004167 (¥. %)| .005(4 %) |.005833.(% %)| .0075(3 %) 
I) .90750623 | .99585062 | .99502488 | .99420050 
2} “99501869 | 199171846 | 199007450 | 198843463 
3] 99253734 | 98760345 | 98514876 | 198270220 
4| (99006219 | 98350551 | 98024752 | 197700302 
| .98759321 | .97942457 | .97537067 | .97133688 
6 98513038 | _97536057 | .97051808 | 196570361 
ty 98267370 .971313843 96568963 96010301 » 
8 . 98022314 .96728308 96088520 95453489 | 
9| 97777869 | 96326946 | .95610468 | 94899907 
10 97534034 . 95927249 .951384794 94349534 
1l . 97290807 .95529211 94661489 93802354 
12 .97048187 .95132824 .94190534 .93258347 
13 .96806171 94738082 .93721924 .92717495 
14 96564759 . 94344978 . 93255646 .92179780 
15 . 96323949 93953505 92791688 .91645183 
16 .96083740 93563656 92330037 .91113686 
17 .95844130 .93175425 91870684 90585272 
18 .95605117 92788805 .91413616 . 90059923 
19} 95366700 | 92403789 | 90958822 | .89537620 
20 .95128878 92020371 .90506290 89018346 
21 .94891649 .916388544 . 90056010 88502084 
22 .94655011 .91258301 .89607971 | .87988816 
23 . 94418964 .90879636 89162160 .87478525 
24 .94183505 . 90502542 . 88718567 . 86971193 
25 93948634 .90127012 .88277181 . 86466803 
26 .93714348 89753041 . 87837991 85965339 
25 .93480646 89380622 87400986 85466782 
28 93247527 . 89009748 86966155 84971118 
29 .93014990 88640413 86533488 84478327 
30 92783032 . 88272610 . 86102973 . 83988395 
31 .92551653 . 87906334 . 85674600 835013804 
32 . 92820851 87541577 . 85248358 . 83017038 
33 92090624 87178334 84824237 .82535581 
34 .91860972 . 86816599 . 84402226 82056915 
35 .91631892 86456364 83982314 81581026 
36 .91403384 . 86097624 838564492 .81107897 
37 .91175445 85740372 .83148748 80687511 
38 .90948075 . 853884603 .82735073 . 80169854 
39 .90721272 85080310 , 82323455 . 79704908 
40 . 90495034 84677487 81918886 . 79242660 
41 90269361 84326128 81506354 . 78783092 
42 . 900442 50 .83976227 81100850 . 78326189 
43 89819701 .83627778 , 80697363 . 77871986 
44 89595712 83280775 80295884 . 77420317 
45 , 89372281 829035211 79896402 . 76971318 
46 89149407 82591082 . 79498907 . 76524923 
47 . 88927090 82248380 . 79103390 . 76081116" 
48 88705326 .81907100 . 78709841 . 75639884 
49 88484116 .81567237 . 78318250 75201210 
88263457 81228784 . 77928607 . 74765080 
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-99255583 
-98516708 
97783333 
-97055417 


- 96332920 


94904022 
94197540 
“98496318 


- , 92800315 
- 92109494 
-91423815 
. 90743241 
- 90067733 


. 89397254 
:88731766 
_ , 88071231 

(87415614 
-86764878 


-86118985 


. 78733262 
- 78147158 
. 77565418 


. 75846051 
. 75281440 
. 74721082 


. 74164796 
. 73612701 
. 73064716 
. 72520809 
«71980952 


71445114 
‘70913264 
170385374 
‘6986 1414 
69341353 


.68825 
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PRESENT VALUE 1/(1 



















Rate i 





+72)" (Continued) 











m |) 0025(2 %) |.004167(% %)|, .008(4 %) |.005883(% %)| :,0075(3 %) 
50} 88263457 | 81228784 . 77928607 74765080 .68825165 
51| . 88043349 80891735 | .77540902 74331480 .68312819 
} '.87823790 | . 80556084 77155127 73900394 .67804286 
.87604778 | .80221827 .76771270 .73471809 67299540 

. 87386312 79888956 .76389324 . 73045709 .66798551 

-. 87168391 .79557467 . 76009277 72622080 66301291 
. 86951013 .79227358 . 75631122 72200908 .65807733 
_.86734178 | 78898608 75254847 71782179 .65317849 
86517883 .78571228 | . 74880445 .71365878 | .64831612 

*, 86302128 . 78245207 74507906 70951991 .64348995 
86086911 . 77920538 74137220 70540505 63869970 

j -85872230 | .'77597216 73768378 .70131405 63394511 
.85658085 | .77275236 73401371 69724678 62922592 

-. 85444474 76954591 73036190 69320310 62454185 
85231395 . 76635278 . 72672826 68918286 .61989266 

_ ,85018848 | .76317289 72311269 68518594 61527807 
84806831 -76000620 | .71951512 68121221 61069784 
84595343 -| 75685265 71593544 67726151 .60615170 
84384382 | 75371218 | 71237357 . 67333373 60163940 

69} .84173947 | 75058474 | .70882943 66942873 . 59716070 
83964037 | .74747028 | .70530291 66554638 69271533 
83754650 | 74436874 70179394 66168654 . 58830306 
83545786 | .74128008 69830243 .65784909 |  , 58392363 
83337442 73820423 69482829 65403389 57957681 
.83129618 | .73514114 69137143 | 65024082 57526234 
"82922312 .73209076 .68793177 64646975 57097999 
82715523 72905304 68450923 64272054 56672952 
,82509250 | .72602792 .68110371 63899308 56251069 
82303491 .72301536 87771513 63528724 55832326 
2098246 .72001529 | .67434842 63160289 .55416701 
81893512 .71702768 | .67098847 .62793991 55004170 
81689289 .71405246 66765022 62429817 64594710 

. 81485575 71108959 66432858 | 62067755 54188297 

. 81282369 | .70813901 66102346 .61707793 53784911 
:81079670 70520067 .65773479 61349919 . 53384527 
80877476 70227458 65446248 |' 60994120 52987123 
80675787 .69936052 65120644 60640384 52592678 

87| .80474600 | .69645861 64796661 60288700 52201169 
80273915 .69356874 64474290 | 69939056 51812575 
.80073731 69069086 64153522 69591439 51426873 

0 79874046. | 68782493 .63834350 59245838 51044042 
91) | .79674859 68497088 635 18766 58902242 50664063 
' , 79476168 .68212868 | (63200763 58560638 60286911 

. Magee :67929827 62886331 58221015 149912567 
79080273} .67647960") 62573464 57883363 4954 1009 

83065 67367263 {62262153 57547668 49172217 

86349 |' (67087731 |  .61952391 57213920 48806171 

490124 66809359! |’ 61644170 48442850 
ipaeoasag 66532141 61337483 565525 48082233 
78099140 66256074 61032321 56224 245 47724301 
*“'77904379 | 65981153") -)60728678)} \°)55898172'4! "473690388 
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PRESENT VALUE 1/(1 + i)” (Continued) 








3 | Year 


CONOA PwHe 




















Rate 7 
O1(1 %) | .01125(14 %) | .0125(14 %) | .015(14 %) 
.99009901 . 98887515 . 98765432 . 98522167 
. 98029605 .97787407 . 97546106 .97066175 
. 97059015 . 96699537 . 96341833 . 95631699 
. 96098034 . 95623770 -95152428 . 94218423 
95146569 . 94559970 .93977706 - 92826033 
. 94204524 -93508005 . 92817488 91454219 
.98271805 . 92467743 .91671593 . 90102679 
- 92348322 . 91439054 90539845 .88771112 
- 91433982 . 90421808 . 89422069 . 87459224 
. 90528695 . 89415881 . 88318093 . 86166723 
89632372 . 88421142 . 87227746 . 84893323 
88744923 . 87437470 . 86150860 . 83638742 
. 87866260 86464742 . 85087269 . 82402702 
. 86996297 . 85502835 84036809 81184928 
. 86134947 . 84551629 . 82999318 . 79985150 
85282126 . 83611005 . 81974635 . 78803104 
. 84437749 . 82680846 , 80962602 . 77638526 
. 83601731 . 81761034 . 79963064 . 76491159 
. 82773992 80851455 . 78975866 . 75360747 
81954447 79951995 . 78000855 . 74247042 
81143017 . 79062542 . 77037881 . 73149795 
. 80339621 . 78182983 . 76086796 . 72068763 
. 79544179 . 77313210 . 75147453 . 71003708 
. 78756613 . 76453112 . 74219707 , . 69954392 
. 77976844 . 75602583 . 73303414 . 68920583 
. 77204796 . 74761516 . 72398434 .67902052 
. 76440392 . 73929806 . 71504626 . 66898574 
. 75683557 . 73107348 . 70621853 . 65909925 
. 74934215 . 72294040 .69749978 . 64935887 
74192292 . 71489780 . 68888867 . 63976243 
. 73457715 . 70694467 . 68038387. . 63030781 
.72730411 .69908002 .67198407 . 62099292 
. 72010307 69130287 . 66368797 61181568 
. 71297334 . 6836122: .65549429 . 60277407 
. 70591420 .67600715 .64740177 . 59386608 
.69892495 . 66848667 63940916 . 58508974 
.69200490 . 66104986 63151522 . 57644309 
-68515337 . 65369578 62371873 . 56792423 
.67836967 . 64642352 .61601850 . 55953126 
67165314 63923216 . 60841334 . 55126232 
66500311 .63212080 . 60090206 . 54311559 
.65841892 62508855 . 59348352 . 53508925 
.65189992 61813454 . 58615656 - 52718153}: 
. 64544546 .61125789 . 57892006 .51939067 
.63905492 .60445774 .57177290 51171494 
63272764 . 59773324 . 56471397 . 50415265 
. 62646301 . 59108355 . 55774219 .49670212 
.62026041 . 58450784 . 55085649 . 48936170 
.61411921 . 57800528 . 54405579 .48212975 
. 60803882 . 57157506 . 53733905 .47500468 





.0175(13 %) 


- 98280098 
. 96589777 
- 94928528 
- 93295851 


-91691254 
- 90114254 
- 88564378 
- 87041157 


185544135 


. 84072860 
. 82626889 
- 81205788 
. 79809128 
. 78436490 


. 77087459 
- 75761631 
. 74458605 
. 73177990 
. 71919401 


. 70682458 
. 69466789 
- 68272028 
.67097817 
. 65943800 


-64809632 
- 63694970 
. 62599479 
.61522829 
- 60464697 


. 59424764 
. 58402716 
- 57398247 
. 56411053 
- 55440839 


.54487311 
153550183 
°52629172 
°51724002 
‘50834400 


.49960098 
.49100834 
- 48256348 
. 47426386 
- 466 10699 


-45809040 
-45021170 
. 44246850 
-43485848 
- 42737934 


. 42002883 


HANDBOOK OF CHEMISTRY AND PHYSICS 


PRESENT VALUE 1/(1 + i)” (Continued) 





Ey 
5 | Rate i 
al 


n | .01(1 %) -01125(1% %) | .0125(14 %) | 01513 %) | .0175(13 %) 


50 . 60803882 . 57157506 . 53733905 .47500468 . 42002883 
51 . 60201864 . 56521637 . 53070524 .46798491 .41280475 
52 - 59605806 . 55892843 . 52415332 - 46106887 -40570492 
53 - 59015649 . 55271044 . 51768229 -45425505 . 39872719 
54 . 58431336 . 54656162 -51129115 .44754192 . 39186947 


55 . 57852308 . 54048120 .50497892 .44092800 .388512970 
56 . 57280008 . 53446843 .49874461 .43441182 .37850585 
57 . 56712879 3  .52852256 .49258727 .42799194 .387199592 
58 . 56151365 - 52264282 . 48650594 -42166694 . 86559796 
59 . 55595411 - 51682850 .48049970 .41543541 . 85931003 


60 55044962 . 51107887 .47456760 .40929597 . 35313025 
61 . 54499962 . 50539319 | » 946870874 . 40324726 . 34705676 
62 - 53960358 .49977077 . 46292222 . 39728794 . 34108772 
63 . 53426097 .49421090 . 45720713 . 39141669 . 33522135 
64 - 52897126 .48871288 -45156259 -38563221 . 32945587 


65 . 52373392 248327602 144598775 .37993321 . 32378956 
66) ...51854844 -47789965 144048173 .37431843 . 31822069 
-51341429 -47258309 .43504368 . 36878663 .31274761 
. 50833099 -46732568 .42967277 . 36333658 . 30736866 
. 50329801 | — .46212675 -42436817 . 35796708 130208222 


-49831486 -45698566 .41912905 . 35267692 - 29688670 
.49338105 .45190177 .41395462 . 34746495 . 29178054 
.48849609 .44687443 - 40884407 , 84233000 . 28676221 
-48365949 -44190302 .40379661 . 383727093 . 28183018 
. 47887078 .43698692 . 39881147 . 33228663 . 27698298 


.47412949 -43212551 . 39388787 . 32737599 /27221914 
-46943514 .42731818 , 38902506 . 32253793 . 26753724 
.46478726 .42256433 . 38422228 .31777136 . 26293586 
.46018541 . 41786337 . 87947879 . 31307523 . 25841362 
- 45562912 .41321470 . 37479387 . 380844850 . 25396916 


.45111794 . 40861775 .37016679 . 30389015 . 24960114 
. 44665142 . 40407194 - 36559683 . 29939916 124530825 
744222913 . 389957670 . 36108329 . 29497454 . 24108919 
. 43785063 . 39513148 . 35662547 - 29061531 . 23694269 
43351547 . 39073570 . 35222268 . 28632050 . 23286751 







































85 .42922324 . 38638882 . 34787426 . 28208917 . 22886242 
86 . 42497350 . 38209031 . 34357951 . 27792036 . 22492621 
87} .42076585 . 37783961 . 33933779 . 27381316 . 22105770 
88 -41659985 . 37363621 . 33514843 . 26976666 . 21725572 


.41247510 . 36947956 . 33101080 . 26577997 . 21351914 


.40839119 . 36536916 . 32692425 . 26185218 . 20984682 
.40434771 . 36130448 . 32288814 . 25798245 . 20623766 
.40034427 . 35728503 . 31890187 . 25416990 . 20269057 
. 39638946 . 35331029 31496481 . 25041369 . 19920450 
. 39245590 . 34937976 .81107636 . 24671300 . 19577837 


. 38857020 . 84549297 . 30723591 . 24306699 . 19241118 
. 38472297 . 34164941 . 30344287 . 23947487 . 18910190 
. 38091383 . 33784861 . 29969666 . 23593583 . 18584953 
.37714241 - 33409010 . 29599670 . 23244909 . 18265310 
. 37340832 . 33037340 . 29234242 . 22901389 . 17951165 


86971121 | .32669805 . 28873326 . 22562944 . 17642422 
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“HANDBOOK OF CHBIISPRY AND PHYSICS — 2 
VALUE 1/0 )* (Contiaded) 























PRESENT 

z re 
“3 | ** Rate z ae 
~ S +2 asta? 

h | 02(2.%) | '.029'5(23 %) | 1025(23 %) | .0275(23 %) |' ose a) 
1'|- .98039216 | .97799511.| 97560976 | .97323601 | 97087379 
2} 96116878" | 95647444 | 195181440 | 194718883 | 194250501 
3} 94232233 | [93542732 | 192859941 | 92183779'| 191514166 
4 | 192384543 | 191484335 | 90595064 | 189716573 | 188848705 
5| 90573081 | .89471232 | 188385429 | .87315400' 86260878 
6 | 188797138 | 187502427 |.- 186229687 | |84978491'| 83748426 
7| 187056018 | 185576946. | _84126524 | |82704198 | 181300151 
8| 185349037 | |83693835 | 82074887 | 180490635 |.) .78940923 
9| 183675527 | 181852161 | 180072836 | 178836385 | .76641673 


10 - 82034830 . 80051013 . 78119840 . 76239791 . 74409391 
li . 80426304 . 78289499 . 76214478 . 74199310 | © .72242128 
12 . 78849318 - 76566748 - 74355589 . 72213440 . 70137988 
13 - 77303253 - 74881905 - 72542038 . 70280720 - 68095134 
4 - 75787502 . 73234137 . 70772720 .68399728 -66111781 


15 . 74301473 . 71622628 - 69046556 - 66569078 64186195 
16 . 72844581 . 70046580 - 67362493 .64787424 |  .62316694 
VW . 71416256 -68505212 . 65719506 .63053454 | 160501645 
18 . 70015937 .66997763 -64116591 - 61365892 . 58739461 
19 - 68643076 - 65523484 -62552772 . 59723496 . 57028603 


20 - 67297133 - 64081647 . 61027094 . 58125057 | ~— 55367575 
21 .65977582 .62671538 . 59538629 - 56569398 . 53754928 
'22 - 64683904 - 61292457 . 58086467 . 55055375 . 52189250 
23 - 63415592 - 59943724 . 56669724 -53581874 |) . 50669175 
24) ',62172149 . 58624668 |° 55287535 - 52147809) .49193374 


25 : 60953087 - 57334639 . 53939059 - 50752126) .47760557 
26 .59757928 . 56072997 - 52623472 -49393796 -46369473 
27 - 58586204 - 54839117 . 51339973 - 48071821 /45018906 
28 - 57437455 . 53632388 . 50087778 .46785227 -43707675 
29 -56311231 152452213 . 48866125 . 45533068 -42434636 


30 . 55207089 - 51298008 . 47674269 -44314421 -41198676 
31 . 54124597 . 50169201 .46511481 /43128391 | .389998715 
32 . 53063330 | 49065233 . 45377055 . 41974103 . 38833703 
33 . 52022873 . 47985558 .44270298 - 40850708 . 37702625 
34 . 51002817 | .46929641 - 43190534 -39757380 . 36604490 


35 . 50002761 .45896960 | 42137107 . 88693314 . 35538340 
36 .49022315 .44887002 .41109372 . 387657727 . 845038243 
37 . 48061093 - 43899268 .40106705 | :36649856 | '',33498294 
38 . 47118719 -42933270 . 89128492 . 385668959 | 1132522615 
39 -46194822 - 41988528 -88174139° . 84714316 | ~ 31575355 


40 -45289042 . 41064575 87243062 . 33785222 1 ~ 30655684 
41 -44401021 | ° .40160954 . 86334695 - 32880995 . 29762800 
42'}").43530413 | '.39277216 . 55448483 . 32000968 | 28895922 
43 .42676875 . 38412925 . 34583886 31144495 . 28054294 
44 -41840074 . 37567653 133740376 . 30310944 - 27237178 


45 .41019680 . 36740981 .32917440 |’ (29499702'| 26443862 
46 .40215373 . 35932500 .32114576 |) /28710172.} . §. 25673653 
47 £39426836 . 35141809 31331204 . 27941773" |*" 524925876 
48 . 38653761 . 34368518 . 30567 116 . 27193940.) 524199880 
49 . 37895844 . 33612242 . 29821576 126466122) 523495029 


' 125757783) | + 922810708 











50 | . 37152788 -32872608 . 29094221" 
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; —- OF CHEMISTRY AND PHYSICS 


_PBESENT V! VALUE AM cbr DP, Continued 






Rate i 
| 2@% | 0228021 %) | 025023 %) | 02750@2%) | .03(3 %) 








.87152788 | .32872608 29094221 25757183 mes 
9736424302") 32149250 128284606 25063402 22146318 
-§85710100 | »31441810 /27692298 /24397471 

35009902 || -.30749936 ,27016876: |<. .23744497- 
5A) | 9134323433 130073287 £26257928 |.0723109000 


55) 4 1{338650425' | .29411528 J2H715052! } © /22490511 
32090613 28764330 125087855 sce Hh 
: (28131374 )245475956 1302749 

131709547 :27512347 . 23878982 20732608 
31087791 || °,26906940: |» 23296568 :20177716 


120267019 


119676717 
- 19103609 
-18547193 
- 18006984 
~17482508 


. 16973309 
~ 16478941 
115998972 
215532982 
- 15080565 


- 14641325 
114214879 
. 13800853 
. 13398887 
213003628 


. 12629736 
. 12261880 


| §130478227 | 126314856 . 22728359 |» .19637679- 
“39004720 +, 25735801 -22174009 }- .19112097 
"1 29294720°} “125169487 1°. 21633179 118600581 
(287203814 | 24615635 + 21105541 | 18102755 
© 28157170 -24073971 | 20590771 f- § 217618253: | 


127605069! | |. 23544226) }°"/20088557 | 0217146718 
137063793 : (23026138 } +, 19593593 4 16687804 
»' 26533130) }'°.22519450 |. 119120578 |~ . 16241172 
126012873} 22023912 |} 13654223 | _15806493 
125502817 | :.21539278 | 118199241 | 115383448 


*,25002761' |» 21065309 $17755358 ~14971726 
194512511 . 20601769 . 17322300 . 14571023 
’ 124031874 ~~ ,20148429 - 16399805 114181044 » 11904737 
. 23560661 - 19705065 - 16487615 . 13801503 - 11557998 
23098687 -19271458 . 16085478 213432119 ~ 11221357 


‘Tb; 22645771. - 18847391 - 15693149 213072622 - 10894521 
Nap » 22201737 ‘}) .18432657 - 15310389 212722747 /10577205 
. 21766408 | -. 18027048 . 14936965 .12382235 ~ 10269131 
. 21339616 . 17630365 . 14572649 . 12050837 09970030 
20921192 .17242411 . 14217218 211728309 .09679641 


(/20510973 |* 116862993 . 13870457 211414412 ‘09397710 
» | )20108797 /16491925 .13532153 111108917 .09123990 
82|° 19714507 . 16129022 . 13202101 .10811598 - 08858243 
* 19327948 . 15774105 . 128800938 . 10522237 08600236 
"118948968 . 15426997 . 12565949) - 10240620 .08349743 


-18577420 . 15087528} 12259463 ,09966540 -08106547 
:18213157 . 14755528 4.’ .11960452 .09699795 /07870434 
17856036 . 14430835 '} | 11668723 .09440190 -07641198 
/17505918 . 14113286 |. .11384130 .09187533 .07418639 
~ 17162665 . 13802724 . 11106468 .08941638 107202562 


. 16826142} .13498997 . 10835579 .08702324 .06992779 
16496217 . 13201953 . 10571296 .08469415 -06789105 
92) 16172762 .12911445 . 10313460 . 08242740 .06591364 
93} 15855649 . 12627331 . 10061912 .08022131 .06399383 
94) 15544754 . 12349468 .09816500 .07807427 .06212993 


15239955 .12077719 .09577073 -07598469 .06032032 
_ 14941132 .11811950 .09343486 | + .07395104 .05856342 
', 14648169 - 11552029 .09115596'} .07197181 .05685769 
. 14360950 . 11297828 .08893264 | .07004556 .05520164 
'. 14079363 -11049221 .08676355 } .06817086 .05359383 


100}. 13803297 . 10806084 -08464737 -06634634 -05203284 
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PRESENT VALUE 1/(1 + 7)” (Continued) 











Z 
Ss Rate 7 
i 
n | .035(3} %) 04 (4 %) | .045(4} %) | .05(5 %) | .055(5} %) 
1] .96618357 | .96153846 | .95693780 | .95238095 | .94786730 
2| ‘93351070 | 192455621 | 91572995 | 90702048 | .89845242 
3| (90194271 | 188899636 | .87629660 | .86383760 | .85161366 
4| ‘87144223 | |85480419 | 183856134 | 182270247 | 80721674 
| .84197317 | .82192711 | .80245105 | .78352617 | .76513435 
6| 181350064 | '79031453 | 76789574 | 174621540 | .72524583 
7| ‘78599096 | 175991781 | .73482846 | .71068133 |  .68743681 
8) (75941156 | .73069021 | .70318513 | .67683936 | .65159887 
9| 73373097 | 170258674 | 167290443 | 64460892 | 161762926 
10} .70891881 | .67556417 | :64392768 | .61391325 | .58543058 
11] (68494571 | 164958093 | 161619874 | .58467929 | .55491050 
12| 166178330 | .62459705 | _58966386 | 55683742 | .52598152 
13] 63940415 | 60057409 | |56427164 | 53032135 | 49856068 


14] .61778179 .57747508 . 53997286 .50506795, | .47256937 


15) .59689062 . 55526450 . 51672044 .48101710 .44793305 
16} .57670591 . 53390818 . 49446932 .45811152 .42458109 
17| .55720378 . 51337325 .47317639 . 43629669 - 40244653 
18) .53836114 .49362812 .45280037 -41552065 . 38146590 
19] - .52015569 .47464242 .43330179 . 39573396) | 36107906 


20) .50256588 45638695 -41464286 . 37688948 . 34272896 
21) .48557090 . 43883360 . 39678743 . 35894236 . 32486158 
22) .46915063 .42195539 . 37970089 . 34184987 . 30792567 
23] .45328563 .40572633 .36335013 | .32557131 . 29187267 
24; .43795713 . 39012147 . 34770347 . 381006791 . 27665656 


25) .42314699 . 37511680 . 33273060 . 29530277 . 26223370 
2 .40883767 . 36068923 . 31840248 . 28124073 . 24856275 
27| = .39501224 . 34681657 . 30469137 . 26784832 . 23560450 
28] .38165434 .33347747 . 29157069 . 25509364 . 22332181 
29| .36874815 .32065141 . 27901502 . 24294632 . 21167944 


30) .35627841 . 380831867 . 26700002 23137745 . 20064402 





31 . 84423035 . 29646026 . 25550241 . 22035947 . 19018390 
32) .33258971 . 28505794 . 24449991 . 20986617 . 18026910 
33) .32134271 . 27409417 . 23397121 . 19987254 .17087119 


34) =.31047605 . 26355209 . 22389589 . 19035480 16196321 
35) .29997686 . 25341547 . 21425444 . 18129029 . 15351963 


36) . 28983272 . 24366872 . 20502817 . 17265741 . 14551624 
37) =. 28003161 . 23429685 . 19619921 . 16443563 . 18793008 
38] .27056194 . 22528543 . 18775044 . 15660536 . 13073941 
39| .26141250 . 21662061 . 17966549 . 14914797 . 12392362 
40) 25257247 . 20828904 . 17192870 . 14204568 .11746314 
41); . 24403137 . 20027793 . 16452507 . 13528160 . 11133947 


42| .238577910 . 19257493 . 15744026 . 12883962 .10553504 
43) .22780590 . 18516820 . 15066054 . 12270440 . 10003322 
44; .22010231 . 17804635 . 14417276 . 11686133 -09481822 


46) .21265924 .17119841 . 13796437 .11129651 .08987509 
46) . 20546787 . 16461386 . 13202332 . 10599668 .08518965 








47| .19851968 . 15828256 . 12633810 . 10094921 . 08074849 
48 . 19180645 . 15219476 . 12089771 .09614211 .07653885 
49| | 18532024 . 14634112 .11569158 .09156391 .07254867 
50 .17905337 . 14071262 11070965 .08720373 .06876652 
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PRESENT VALUE 1/(1 + i)” (Continued) 


Rate i 





3 |Years 


.06(6 %) | .065(64 %) | 07(7 %) | .075(74 %) | .08(8 %) 








- 94339623 - 93896714 - 93457944 - 93023256 - 92592593 
. 88999644 - 88165928 . 87343873 . 86533261 - 85733882 
- 83961928 . 82784909 . 81629788 - 80496057 - 79383224 
. 79209366 - 77732309 - 76289521 - 74880053 - 73502985 


. 74725817 . 72988084 . 71298618 - 69655863 .68058320 
. 70496054 - 68533412 - 66634222 - 64796152 -63016963 
- 66505711 - 64350621 - 62274974 - 60275490 - 58349040 
.62741237 - 60423119 - 58200910 - 56070223 . 54026888 
- 59189846 - 56735323 - 54393374 - 52158347 . 50024897 





OCONAAH PwhH 











10} . 55839478 - 53272604 - 50834929 . 48519393 .46319349 
11} 52678753 . 50021224 - 47509280 - 45134319 . 42888286 
12) ..49696936 -46968285 - 44401196 -41985413 .389711376 
13}. .46883902 -44101676 41496445 - 39056198 - 36769792 
14|. ,44230096 | .41410025 - 38781724 - 36331347 - 34046104 
15) .41726506 . 38882652 - 36244602, - 33796602 . 31524170 
16} .39364628 - 36509533 . 33873460 - 31438699 . 29189047 
17} .37136442 -34281251 - 31657439 ~ 29245302 - 27026895 
18] ,35034379 |, .32188969 *. 29586392 . 27204932 - 25024903 
19} 33051301 - 30224384 - 27650832 - 25306913 - 23171206 
20). .31180473 - 28379703 - 25841900 .23541315 - 21454821 
21) .29415540 . 26647608 . 24151309 - 21898897 - 19865575 
22) « .27750510 .25021228 - 22571317 - 20371067 - 18394051 
23)... 26179726 . 23494111 . 21094688 . 18949830 . 17031528 
24/ . 24697855 22060198 . 19714662 . 17627749 . 15769934 
25) . .23299863 - 20713801 . 18424918 . 16397906 . 14601790 
26} .21981003 . 19449579 . 17219549 - 15253866 - 13520176 
27| 20736795 . 18262515 . 16093037 . 14189643 - 12518682 
28) .19563014 . 17147902 . 15040221 - 13199668 - 11591372 
29) . 18455674 . 16101316 . 14056282 . 12278761 - 10732752 
30) .17411013 - 15118607 . 13136712 . 11422103 .09937733 
31) . 16425484 . 14195875 . 12277301 - 10625212 .09201605 
32} .15495740 113329460 - 11474113 -09883918 - 08520005 
33} . 14618622 . 12515925 . 10723470 .09194343 .07888893 
34) .13791153 - 11752042 - 10021934 . 08552877 .07304531 
35) -— . 13010522 . 11034781 -09366294 .07956164 -06763454 
36] .12274077 . 10361297 .08753546 .07401083 - 06262458 
37|° .11579318 .09728917 - 08180884 -06884729 .05798572 
38) . 10923885 -09135134 .07645686 .06404399 -05369048 
39) =. 10305552 .08577590 .07145501 .05957580 .04971341 
40) .09722219 - 08054075 - 06678038 -05541935 .04603093 
41) .09171905 .07562512 . 06241157 -05155288 -04262123 
42) .08652740 .07100950 -05832857 -04795617 .03946411 
43) .08162962 .06667559 .05451268 -04461039 .03654084 
44; .07700908 - 06260619 -05094643 .04149804 .03383411 
45} .07265007 -05878515 .04761349 .03860283 .03132788 
46} .06853781 .05519733 .04449859 -03590961 .02900730 
47} .06465831 -05182848 .04158747 .03340428 .02685861 
48} .06099840 . 04866524 .03886679- .03107375 .02486908 


.05754566 | .04569506 .03632410 .02890582 .02302693 
- 05428836 3 04290616 .03394776 -02688913 .02132123 
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AMOUNT OF ANNUITY [(1 + i)” — = afi 


The following table gives the amount of an annuity of unit value y per a paid 
after a term of n periods at rate of interest of i per period; = mane isd 
as (s— at 7). Sie 





Rate i oe 


| 00254 %) 1.004167G% %)| .005G %) (005833G% on 0075 % 
T.00000000 | 1.00000000 | 1.00000000 { 1. 
200250000 | 2°00416667 | 2.00500000 | 2.00583333 
3.00750625 | 3.01251736 | 3.01502500 | 3.01753403 
4.01502502 | 4.02506952 | 4.03010013 | 4.03513631 


acl 
5.02506258 | 5.04184064 .05025063 | 5.05867460 Rios 
6 03762523 | 6.06284831 07550188: | 6.08818354 rh 63 5 
7 05271930 |°7.08811018 - 10587939 | 712369794 | 7.15948358 
8.07035110 | 8.11764397 .14140879 | 8.16525284 | 8.21317971 
909052697 | 9.15146749 .18211583 | 9.21288349: 9,274 7785¢ 


10:| 10.1132533 | 10.1895986 | 10.2280264 | 10.2666253 | 10.: 3304 
11: °11.1385364 | 11.2320553 | 11.2791665 | 11.3265140 } mater me 
12} 12.1663828*| 12.2788555 | 12.3355624-| 12.3925853" 


=/Years 














.3.02255625 


COMP Pwr 





“SONG Rw 








13.| 13.1967987 13.3300174 13 .3972402 13 .4648754 | 13. 8015033 
14.| 14.2297907 | 14.3855591 144642264 14. 5434205 | 14. 403 
15} 15.2653652 | 15.4454990 | 15.5365475 | 15/6282571 | 15.8136792 
16 | 16.3035286 | 16.5098552 | 16.6142303 | 167194219 | 16.9322818 
17 | 17.3442874'| 175786463: |'17.6973014 | 17.8169519 | 18.0592739 
18 | 18.3876482 18.6518906 18.7857879 18.9208841 _ 1 aperen 
19 | 19.4336173 | 19.7296068 | 19.8797169 | 20.0312559 | 20.3386789 
20 | 20,4822013 | 20.8118135 | 20.9791154-} 21. 1481049 Gree 
21 | 21.5834068 | 21.8985294 | 22.0840110 | 22.2714689 . 6524031 


22 | 22.5872403 | 22.9897733 } 23.1944311 | 23.4013858 | 23.8222961 
23 | 23.6437084 | 24.0855640 | 24.3104032 | 24.5378939 | 25.0009634 
24'| 24.7028177 | 25.1859205'| 25.4319552 | 25.6810316 | 26. 1884706 


25 | 25.7645748 | 26.2908619 | 26.5591150 | 26.8308376 27. 3848841 
26 | 26.8289862 | 27.4004071 | 27.6919106 | 27.9873508 08 
27 | 27.8960587 | 28.5145755 | 28.8303702' | 29. 1506104 
28 | 28.9657988 | 29.6333862 | 29.9745220 | 30.3206556 | 31. -0282330 
29 | 30.0382133 | 30.7568587 | 31,.1243946 | 31.4975261 | 32.2609448 


30 | 31.1133088 | 31.8850122 | 32.2800166 |’ 32:6812616' 8. 5029018 
31 | 32.1910921 | 33.0178665 ) 33,.4414167 | 33.8719023 }” 

32 | 33.2715698 | 34.1654409 | 34.6086238 | 35. 0694884 . 
33 | 34.3547488 |_.35,.2977552 | 35.7816669 | 36.2740605 | 37.2849411 
34 |'35,4406356 | 36.4448292 | 86,9605752 | 87.4856591L | 38.5645782 


35 | 36.5292372 | 37:5966827 | 38.1453781 | 38.7043255 | 39°8538125 
36 | 37.6205603 | 38.7533355 | 39/3361050 | 89.9301007 |} 41.1527161 
37 | 38.7146117 | 39.9148078 } 40.5327855 || 41.1630263-) 42.4613615 
38 | 39.8113982 | 41.0811195 | 41.7354494 | 42.4031440 | 43.7798217 
39 | 40.9109267 | 42.2522908 | 42.9441267 | 43.6504956 | 45,1081704 


40 | 42.0132041 | 43,.4283420 | 44.1588473 | 44.9051235 | 46.4464816 
41 | 43.1182371 | 44.6092934 | 45.3796415 | 46.1670701 } 47.7948303 





aI 


42 | 44,2260327 | 45.7951655 | 46.6065397 | 47.4363780°) 49.1532915) 
43 | 45.3365977 | 46.9859787 | 47.8395724 | 48.7130902 2 
44 | 46,.4499392 | 48.1817536 | 49.0787703 | 49.9972499 } 51.9008557 
45 | 47.5660641 | 49.3825109 | 50.3241642 | 51.2889005 
46 | 48.6849792 | 50.5882713 | 51.5757850 | 52.5880858 | 54.6897880 
47 | 49, 8066917 | 51.7990558 | 52,8336639 .| 538948496; } 56 0999614) 
48 | 50.9312084 | 53.0148852 | 54.0978322 | 55.2092362 57.5207111 
49 | 52.0585364 | 54,2357806 | 55.3683214 | 56.5312901 | 589521164 
.1886828 | 55.4617630 +-56 











6451630 | 57. 8610560 | 60.3942573- 
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AMOUNT OF ANNUITY [(1 + i)” ~ 1]/i (Continued) 


H | ; Rate i 


| 00253 %) |.004167(,% %)| 2005(4 %) |.005838(% %)| .0075(2 %) 


63.1886828 | 55.4617630 | 56.6451630 | 57.8610560 | 60.3942573 
‘BE-3216545 | 56 -6928537 | 57.9283888 | 59_1985788 | 61.8472142 
56. 












4574586 | 57.9290739 | 59.2180308 | 60.5439038 | 63.3110684 
5961023 | 59.1704450 | 60.5141209 | 61.8970766 | 64.7859014 
57.7375925 | 60.4169886 | 61.8166915 | 63.2581429 | 66.2717956 


. 8819365 | 61.6687260 | 63.1257750 | 64,6271487 | 67.7688341 

0. 0291414 | 62.9256790 | 64.4414038 | 66,.0041404 | 69.2771004 
61.1792142 | 64.1878694 | 65.7636109 | 67.3891646 | 70.7966786 
623321622 | 65.4553188 | 67.0924289 | 68.7822680. | 72.3276537 
63. 4879926 | 66.7280493 | 68.4278911 | 70.1834979 | 73.8701111 


64.6467126 | 68.0060828 | 69.7700305 | 71.5929017 | 75.4241369 
65. 8083294 | 69.2894415 | 71.1188807 | 73.0105269 | 76.9898180 
66.9728502 | 70.5781475 | 72.4744751 | 74.4364217 | 78.5672416 
68. 1402824 | 71.8722231 | 73.8368474 | 75.8706341 | 80.1564959 
69.3106331 | 73.1716907 | 75.2060317 | 77.3132128 | 81.7576696 


70.4839096 | 74.4765728 | 76.5820618 | 78.7642066 | 83.3708521 
71.6601194 | 75.7868918 | 77.9649722 | 80.2236644 | 84.9961335 

72.8392697 | 77.1026706 | 79.3547970 | 81.6916358 | 86.6336045 
74.0213679 | 78.4239317 | 80.7515710 | 83.1681703 | 88.2833566 
75. 2064213 | 79.7506981 | 82.1553289 | 84.6533180 | 89.9454817 


76 3944374 | 81.0829926 | 83.5661055 | 86.1471290 | 91.6200729 
775854235. | 82.4208384 | 84.9839360 | 87.6496539 | 93.3072234 
-78.7793870 | $3.7642586 | 86.4088557 | 89. 1609436 | 95.0070276 

799763355 | 85.1132763 | 87.8409000 | 90.6810491 | 96.7195803 
81.1762763 | 86.4679150 | 89.2801045 | 92.2100219 | 98.4449771 


82.3792170 | 87.8281980 | 90.7265050 | 93.7479137 | 100,183314 
83.5851651 | 89.1941488 | 92.1801375 | 95.2947765 | 101,934689 
84.7941280 | 90.5657911 | 93.6410382 | 96.8506627 | 103.699199 
86 .0061133 | 91.9431486 | 95. 1092434 | 98.4156249 | 105.476943 
87.2211286 | 93.3262450 | 96.5847896 | 99.9897160 | 107.268021 


88.4391814 | 94.7151044 | 98.0677136 | 101.572989.| 109.072531 
89.6602793 | 96.1097506 | 99.5580521 | 103.165498 | 110.890575 
90.8844300 | 97.5102079 | 101.055842 | 104.767297 | 112.722254 
92.1116411 | 98.9165005 | 102.561122 | 106.378440 | 114.567671 
*'93.3419202 | 100.328653 | 104.073927 | 107.998981 | 116.426928 


94.5752750 | 101.746689 | 105.594297 | 109.628975 | 118.300130 
95.8117132 | 103.170633 | 107.122268 | 111.268477 | 120.187381 
97.0512425 | 104.600511 | 108.657880 | 112.917543 | 122.088787 
98. 2938706 | 106.036346 | 110.201169 | 114.576229 | 124.004453 
995396053 | 107.478164 | 111.752175 | 116.244590 | 125.934486 


100.788454 | 108.925990 | 113.310936 | 117.922684 | 127.878995 
102040425 | 110.379848 | 114.877490 | 119.610566 | 129.838087 
103 .295526 | 111.839764 | 116.451878 | 121.308294 | 131.811873 
104 553765 | 113.305763 | 118.034137 | 123.015926 | 133.800462 
105.815150 | 114.777871 | 119.624308 | 124.733519 | 135.803965 


Se seees| = ly 


RESELS SRUSK LEMS seNSa NaWNS Sense gasks ges 


95 | 107.079688 | 116.256112 | 121.222430 | 126.461131 | 137.822495 
96 | 108.347387 | 117.740512 | 122.828542 | 128.198821 | 139.856164 
97 | 109618255 | 119.231098 | 124.442684 | 129.946647 | 141.905085 
98 | 110.892301 | 120.727894 | 126.064898 | 131.704670 | 143.969373 
99 | 112.169532 | 122.230927 | 127.695222 | 133.472947 | 146.049143 


113.449956 | 123.740222 129.333698 | 135 251539 | 148.144512 
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AMOUNT OF ANNUITY [(1 + i)” — 1]/i (Continued) 








q 

5 Rate 7 

by 

n .01(1 %) .01125(1% %) | .0125(1% %) -015(13 %) | -0175(13 %) 
1 | 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000 
2} 2.01000000 | 2.01125000 | 2.01250000 | 2.01500000 | 2.01750000 
3} 3.03010000 | 3.03387656 | 3.03765625 | 3.04522500 | 3.05280625 
4| 4.06040100 | 4.96800767 | 4.07562695 | 4.09090338 | 4. 10623036 
5 | 5.10100501 | 5.11377276 | 5.12657229 | 5.15226693 | 5.17808938 
6 | 6.15201506 | 6.17130270 | 6.19065444 | 6.22955093 | 6.26870596 
7 | 7.21353521 | 7.24072986 | 7.26803762 | 7.32299419 | 7.37840831 
8 | 8.28567056 | 8.32218807 | 8.35888809 | 8.43283911 | 8.50753045 
9 | 9.36852727 | 9.41581269 | 9.46337420 | 9.55933169 | 9.65641224 


10 | 10.4622125 | 10.5217406 | 10.5816664 | 10.7027217 | 10.8253995 
11 | 11.5668347 | 11.6401102 | 11.7139372 | 11.8632625 | 12.0148439 
12 | 12.6825030 | 12.7710614 | 12.8603614 | 13.0412114 | 13.2251037 
13 | 13.8093280 | 13.9147358 | 14.0211159 | 14.2368296 |. 14.4565430 
14 | 14.9474213 | 15.0712766 | 15.1963799 | 15.4503821 | 15.7095325 


15 | 16.0968955 | 16.2408285 | 16.3863346 | 16.6821378 | 16.9844494 
16 | 17.2578645 | 17.4235378 | 17.5911638 | 17.9323698 | 18.2816772 
17 | 18.4304431 | 18.6195526 | 18.8110534 | 19.2013554 | 19.6016066 
18 | 19.6147476 | 19.8290226 | 20.0461915 | 20.4893757 | 20.9446347 
19 | 20.8108950 | 21.0520991 | 21.2967689 | 21.7967164 | 22.3111658 


20 | 22.0190040 | 22.2889352 | 22.5629785 | 23.1236671 | 23.7016112 
21} 23.2391940 | 23.5396857 | 23.8450158 | 24.4705221 | 25.1163894 
22 | 24.4715860 | 24.8045072 | 25.1430785 | 25.8375799 | 26.5559262 
23 | 25.7163018 | 26.0835579 | 26.4573670 | 27.2251436 | 28.0206549 
24 | 26.9734649 | 27.3769979 | 27.7880840 | 28.6335208 | 29.5110164 


25 | 28.2431995 | 28.6849891 | 29.1354351 | 30.0630236 | 31.0274592 
26 | 29.5256315 | 30.0076953 | 30.4996280 | 31.5139690 | 32.5704397 
27 | 30.8208878 | 31.3452818 | 31.8808734 | 32.9866785 | 34. 1404224 
28 | 32.1290967 | 32.6979163 | 33.2793843 | 34.4814787 | 35.7378798 
29 | 33.4503877 | 34.0657678 | 34.6953766 | 35.9987009 | 37.3632927 


30 | 34.7848915 | 35.4490077 | 36.1290688 | 37.5386814 | 39.0171503 
31 | 36.1327405 | 36.8478090 | 37.5806822 | 39.1017616 | 40.6999504 
32 | 37.4940679 | 38.2623469 | 39.0504407 | 40.6882880 | 42.4121996 
33 | 38.8690085 | 39.6927983 | 40.5385712 | 42.2986123_| 44.1544131 
34 | 40.2576986 | 41.1393423 | 42.0453033 | 43.9330915 | 45.9271153 


36 | 41.6602756 | 42.6021599 | 43.5708696 | 45.5920879 | 47.7308398 
36 | 43.0768784 | 44.0814342 | 45.1155055 | 47.2759692 | 49. 5661295 
37 | 44.5076471 | 45.5773503 | 46.6794493 | 48.9851087 | 51.4335368 
38 | 45.9527236 | 47.0900955 | 48.2629424 | 50.7198854 | 53.3336237 
39 | 47.4122509 | 48.6198591 | 49.8662292 | 52.4806837 | 55.2669621 


40 | 48.8863734 | 50.1668325 | 51.4895571 | 54.2678939 | 57.2341339 
41 | 50.3752371 31209% 53.1331765 | 56.0819123 | 59.2357312 
42 | 51.8789895 54.7973413 | 57.9231410 | 61.2723565 
43 | 53.3977794 56 .4823080 | 59.7919881 | 63.3446228 
44 | 54.9317572 58.1883369 | 61.6888679 | 65.4531537 


45 | 56.4810747 | 58.1667003 | 59.9156911 | 63.6142010 | 67.5985839 
46 | 58.0458855 | 59.8210757 | 61.6646372 | 65.5684140 | 69.7815591 
47 | 59.6263443 | 61.4940628 | 63.4354452 | 67.5519402 | 72.0027364 
48 | 61.2226078 | 63.1858710 | 65.2283882 | 69.5652193 | 74.2627843 
49 | 62.8348339 | 64.8967120 | 67.0437431 | 71.6086976 | 76.5623830 


50 | 64.4631822 | 66.6268000 | 68.8817899 | 73.6828280 | 78.9022247 
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AMOUNT OF ANNUITY (1 +i)" —1)/i (Continued) 


Rate i 





| .01(1 %) | .01125(13 %) | .0125(13 %) | .015(14 %) | .0175(13 %) 


64 4631822 | 66.6268000 | 68.8817899 | 73.6828280 | 78. 9022247 

66. 1078140 | 68.3763515 | 70.7428123 75.7880705 | 81.2830136 
67. 7688922 | 70.1455855 |. 72.6270974 77.9248915 | 83.7054664 
694465811 | 71.9347233 | 74.5349361 80.0937649 | 86.1703120 
71.1410469 | 73.7439890 | 76.4666228 82.2951714 | 88.6782925 


728524574 | 75. 5736088, | 78.4224556 | 84.5295989 | 91 . 2301626 
74. 5809819 | 77.4238119 | 80. 4027363 86 .7975429 | 93.8266904 
763267917 | 79.2948298 | 824077705 89.0995061 | 96.4686575 
78.0900597 | 81.1868967 | 84. 4378677 91.4359987 | 99. 1568590 
79.8709603 | 83.1002492 | 86. 4933410 93.8075386 | 101.892104 


81.6696699 | 85.0351270 | 88.5745078 96 .2146517 | 104.675216 
83. 4863666 | 86.9917722 | 90.6816891 98.6578715 | 107.507032 
85. 3212302 | 88.9704297 | 92. 8152102 101.137740 | 110.388405 
87.1744425 | 90.9713470 | 94.9754003 103.654806 | 113.320202 
89.0461870 | 92.9947746 | 97. 1625929 106 .209628 | 116.303306 


90.9366488 | 95.0409659 | 99.3771253 108 .802772 | 119.338614 
92.8460153 | 97.1101767 | 101.619339 111.434814 | 122.427039 
94.7744755 | 99. 2026662 | 103.889581 114.106336 | 125.569513 
96 7222202 | 101.318696 | 106. 188201 116 .817931 | 128.766979 
98.6894424 | 103.458532 | 108.515553 | 1 19.570200 | 132°.020401 


i”. 676337 | 105.622440 | 110.871998 | 129 .363753 | 135.330758 

02.683100 | 107.810692 | 113. 257898 125.199209 | 138.699047 
104. 709931 | 110.023563 | 115.673621 128.077197 | 142.126280 
106757031 | 112.261328 | 118. 119542 130.998355 | 145.613490 
108 .824601 | 114.524268 | 120.596036 133 .963331 | 149.161726 












ANITA B22 gaa0aa a 4 
RONHS SoUusSH RONKS SoaRe = = | Years 


75 | 110.912847 | 116.812666 | 193. 103486 | 136.972781 | 152.772056 
76 | 113.021975 | 119.126808 | 125. 642280 | 140.027372 | 156. 445567 
77 | 115.152195 | 121.466985 | 128. 212809 | 143.127783 | 160. 183364 
78 | 117.303717 | 123.833488 | 130815469 146 .274700 | 163.986573 
79 | 119.476754 | 126.226615 | 133. 450662 149 .468820 | 167.856338 
80 | 121.671522 | 128.646665 | 136. 118795 | 152.710852 | 171.793824 
81 | 123.888237 | 131.093940 | 138. 820280 156 .001515 | 175.800216 
82] 126.127119 | 133.568746 | 141.555534 159341538 | 179.876720 
83 | 128.388391 | 136.071395 | 144.324978 ,162.731661 | 184.024563 
84) 130.672274 | 138.602198 | 147.129040 166.172636 | 188.244992 
85 | 132.978997 | 141.161473 | 149.968153 169665226 | 192.539280 
86 | 135.308787 | 143.749539 | 152. 849755 173. 210204 | 196.908717 
87 | 137.661875 | 146.366722 155.753289 | 176.808357 | 201.354620 
88 | 140.038494 | 149.013347 | 158.700206 180. 460482 | 205.878326 
89 | 142,438879 | 151.689747 | 161.683958 184.167390 | 210.481196 
90 | 144.863267 | 154.396257 | 164.705008 187.929900 | 215. 164617 
91} 147.311900 | 157.133215 | 167.763820 191.748849 | 219.929998 
92) 149.785019 | 159.900964 | 170. 860868 195.625082 | 224.778773 
‘93 | 152.282869 | 162.699849 | 173. 996629 199559458 | 229.712401 
94) 154.805698 | 165.530223 | 177.171587 203 .552850 | 234.732369 
95 | 157.353755 | 168.392438 | 180.386232 | 207 -606142 | 239.840185 
96 | 159.927293 | 171. 286853 | 183.641059 | 211 . 720235 | 245.037388 
97 | 162.526565 | 174.213830 | 186. 936573 215.896038 | 250.325542 
98] 165.151831 +} 177.173735 | 190.273280 220.134479 | 255.706239 


167 803349 | 180.166940 | 193.651696 224. 436496 | 261.181099 


100 170481383 | 183.193818 | 197.072342 228.803043 | 266.751768 


alg 











AMOUNT OF ANNUITY [(1 





Years 
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OOIRA Pwo 
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Rate i = 

202(2 %) .0225(24 %) || .025(24 %) | 10275(23 %) | ac! %) 

- Zita Ta Ue 
1.00000000 | 100000000. | 1.00000000 | 1.00000000 | 1,00000000 
202000000 | 2.02250000 | 2:02500000 | 2.02750000.| 2.03000000 
3.06040000 | 3.06800625 |. 3.07562500 | 3.08325625 },3,09090000 
4.12160800 | 4.13703639 | 4,15251563 | 4.16804580.| 4.18362700 
5, 20404016 | 5.23011971 | 5,25632852 |. 5,28266706 | 5.30913581 
6.30812096 | 6.34779740 | 6.38773673 | 6.42794040 | 6.46840988 
7. 43428338 | 7.49062284 | 7.54743015 | 7.60470876 | 7. “66246218 
8.58296905 | 8.65916186. | '8.73611590 | 8.81383825 8. 89233605 
975462843 | 9.85399300. | 9.95451880 | 10.0562188.| 10. 1691061 
10.9497210 | 11.0757078 | 11.2033818 | 11.3327648 | 11. 4638793 
12.1687154 | 12.3249113 | 12.4834663 | 12.6444159 | 12. 8077957 
134120897 | 13.6022218 | 13.7955530 | 13.9921373 | 14. 1920296 
14.6803315 | 14.9082718 | 15.1404418 | 15.3769211)} 15.6177905 
15.9739382 | 16.2437079 | 16.5189528 | 16.7997864 | 17.0863242 
17.2934169 | 17.6091913 | 17.9319267.|..18. 2617805}: 18; 5989139 
18. 6392853 ‘| 19.0053981 | 19.3802248 | 19.7639795 |) 20. 1568813 
20.0120710 | 20.4330196 | 20.8647305.| 21.3074889-|. 21. 7615877 
21.4123124 | 21.8927625 | 22.3863487 | 22.8934449.4 23, 4144354 
22 8405586 | 23.3853497 | 23.9460074 | 24.5230146|.25, 1168684 
24.2973698 | 24.9115200 |. 25.5446576 | 26.1973975 | 26.8703745 
25.7833172 | 26.4720292 | 27.1832741 | 27.9178259. | 28.6764857 
27 2989835 | 28.0676499 | 28.8628559 | 29.6855662 ) 30.5367803 
28. 8449632 | 29.6991720 | 30.5844273 | 31.5019192 | 32.4528837 
30.4218625 | 31.3674034 | 32.3490380 | 33.3682220) |.34.4264702 
32.0302997 | 33.0731700 | 34.1577639 | 35.285848L | 36.4592643 
33.6709057_| 34:8173163 |. 36.0117080. | 37. 2562089 | 38. 5530423 
85. 3443238 | 36.6007059 | 37.9120007 | 39.2807547 | 40.7096335 
37 .0512103 | 38.4242218 | 39.8598008 | 41.3609754 | 42.9309225 
88.7922345 | 40.2887668 | 41.8562958 | 43.4984022 |] 45.2188502 
40.5680792 | 42.1952640 | 43.9027032 | 45.6946083 | 47.5754157 
42 3794408 | 44.1446575 | 46.0002707, | 47.9512100 | -50.0026782 
442270296 | 46.1379123 | 48.1502775 |. 50. 2698683 | 52.5027585 
46.1115702 | 48.1760153 | 50.3540345 |. 52.6522897 | 55.0778413 
48 0338016 | 50.2599756 | 52.6128853 | 55. 1002277 | 57.7301765 
49.9944776 | 52.3908251 | 54.9282074-| 57.6154839 | 60. 4620818 
51.9943672 | 54.5696186 | 57.3014126.-} 60. 1999097 | 63.2759443 
54.0342545 | 56.7974351 | 59.7339479. | 62.8554072: } 66. 1742226 
56.1149396 | 59.0753774 | 62.2272966 | 65. 5839309. | 69. 1594493 
582372384 | 61.4045733 | 64.7829791 | 68.3874890 |} 72.2342328 
60.4019832 | 63.7861762 | 67.4025535 | 71.2681450 | 75.4012597 
62.6100228 | 66.2213652 | 70.0876174 | 74.2280190 | 78.6632975 
64.8622233 | 68.7113459 | 72. 8398078 | 77. 2692895 | 82.0231965 
67.1594678 | 71.2573512 | 75.6608030 | 80.3941950 | 85.4838923 
695026571 | 73.8606416 | 78.5523231 | 83.6050353 | 89.9484091 
71.8927103 | 76.5225061 | 81.5161312 | 86.9041738 } 92. 7195614 
74.3305645 | 79.2442624 | 84.5540344 | 90. 2940386 | 96.5014572. 
76.8171758 | 82.0272583 | 87.6678853 8 .7771246 | 100.396501 
79.3535193 | 84.8728717 | 90.8595824 3559956 | 104.408396 
81.9405897 | 87.7825113 | 94,1310720 101" 033285 | 108. 540648 
84.5794015 | 90.7576178 | 97.4843488 | 104.811701 | 112.79686? 
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SA ani 





220 


A ee 
° 


AMOUR) C OF PANNGTTS EGS Hih = 





100 


J. 


a 
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»98.5865337 
101 .558264 
104. 589430 


107.681218 


‘110 .834843 


117 .332570 
£20 679222 
‘124 092806 
127 .574662 


»131.126155 
134 .748679 


142 .212525 
146 .056776 


149 .977911 
153 .977469 
‘158 .057019 
' 162 -218159 
166 462522 


170 .791773 
175 -207608 
179 .711760 
184 305996 
188 .992115 


193 771958 
198647397 
208 620345 
208 692752 
213 866607 


219. 143939 


224526818 
. 230.017354 
235.617701 
241.330055 


‘247. 156656 
253 .099789 
259 . 161785 
265 345021 
271.651921 


278 084960 
284 646659 
291. 339592 
298 166384 
305. 129712 


312. 232306 


. 90.7576178 
93.7996642 
96 .9101566 
100 . 090635 


92. {0164005 
956730722 


1145051539 ° 


103. 


106. 
110. 
113. 
117. 
120. 


124. 
128. 
132. 
136. 
140. 


» 144 


138 .443652° 





366. 


342674 


667885 
067912 
544440 


099190: 


733922 


450435 
250570 
136208 
109272 
171731 


325595 
148. 
152. 
157. 
161. 


‘166. 
. 286759 
-1407T1 
- 103877 
.178714 


. 367735 
.673509 
.098663 
.645883 
.317916 


-117569 
.047714 
.111288 
.311292 
. 650796 


. 132939 
. 760930 
. 538051 
467657 
. 553179 


-798126 


572921 
915811 
356417 
896937 


539618 


Rate i 


97 .4843488 
100. 921458 


104. 
108. 
111. 


115. 
119. 
» 123. 
. 511329 
-699112 


.991590°} 
. 391380 
.901164 
. 523693 
-261786 


. 118330 
.096289 
. 198696 
. 428663 
. 789380 


. 284114 
.916217 
. 689122 
. 606351 
.671509 


. 888297 
. 260504 
. 792017 
. 486818 
848988 


382713 
. 592280 
. 982087 
. 556640 
. 320556 


. 278570 
.435534 
. 796422 
. 366333 
. 150491 


. 154253 
. 383110 
. 842687 
. 538755 
477223 


.664154 
388. 
398. 
409. 
421. 


432, 


377 


444494 
055606 
756996 


550921 
439694 
425687 


105758 
808402 
778612 
023077 


548654 





aot 





+ 1}/i) (Continued) 


104. 
108. 
1¥2. 
116. 
120. 


381 
392 


416 


497 


811701 
694023 
683108 
781894 


993396 - 


. 320714 
. 767034 
. 335627 
. 029857 
.853178 


. 809140 
.901392 
. 133680 
. 509856 
(033877 


. 709809 
. 541829" 
/584229 
.691420 
.017934 


. 518427 
. 197684 
. 060621 
. 112288 
. 357876 


. 802717 
.452292 
.812230 
. 388316 
.686495 


. 212873 
973727 
.975505 
.224831 
318. 


328. 
338. 
348. 
359. 
370. 


728514 


493548 
527121 
836617 
429624 
313938 


J497572 
. 988755 
. 795946 
.927834 
429. 


442. 
455. 
468. 
482. 


393350 


201667 
362213 
884673 
779002 


.055424 
511. 


724449 





.03(3 %) 


112. 
117. 
121. 
126. 
13. 


136. 
141. 
146. 
151. 
157. 


053437 


163 
168. 
175. 
181. 
187. 


“194. 
201. 
208. 
205. 
222. 


230. 
238. 
.667242 
255. 
263. 


272. 
281. 
291. 
301. 
.032057 


321. 
.003909 
. 964026 


246 


311 


332 
342 
354. 
365. 


377. 
390. 
.898440 


415. 
429. 


443. 
.649371 
378852 
. 550217 
-176724 


519. 
. 850186 
. 925692 
. 513463 
628867 


. 287733 


796867 
180773 
696197 
347082 
137495 


071620 
153768 
388381 
780033 
333434 


945040 
013391 
263793 
701707 


332758 
162741 
197623 
443551 
906858 


594064 
511886 


067259 
719277 


630856 
809781 


264075 
001997 


363019 
252947 


880536 


856952 
192660 


985393 
464955 


348904 


72026 
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AMOUNT OF ANNUITY [(1 + i)” — 1]/i (Continued) 











ee 

3 Rate z 

o 

e | 035(33 %) | .04(4%) | .045(43 %) | 05(5 %) | .055(53 %) 

ab 

1] 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000 
2| 2.03500000 | 2.04000000 | 2.04500000 | 2'05000000 | 2.05500000 
3] 3. 10622500 | 3.12160000 | 3.13702500 | 3. 15250000 |»3. 16802500 
4} 4.21494288 | 4.24646400 | 4.27819113 | 4.31012500 | 4.34226638 
5| 5.36246588 | 5.41632256 | 5.47070973 | 5.52563125 | 5.58109103 
6} 6.55015218 | 6.63297546 | 6.71689166 | 6.80191281 | 6.88805103 
7| 7.77940751 7.89829448 | 8.01915179 | 8.14200845 | 8. 26689384 
8) 9.05168677 | 9.21422626 | 9.38001362 | 9.54910888 | 9.72157300 
9} 10.3684958 10. 5827953 10.8021142 11.0265643 11.2562595 


10) 11.7313932 | 12.0061071 | 12.2882094 | 12.5778925 | 12.8753538 
11) 13.1419919 | 13.4863514 | 13.8411788 | 14.2067872 | 14.5834983 
12} 14.6019616 | 15.0258055 | 15.4640318 | 15.9171265 | 16.3855907 
13} 16.1130303 | 16.6268377 | 17.1599133 | 17.7129829 | 18.2867981 
14) 17.6769864 | 18.2919112 | 18.9321094 | 19.5986320 | 20.2925720 


15) 19.2956809 | 20.0235876 | 20.7840543 | 21.5785636 | 22.4086635 
16} 20.9710297 | 21.8245311 | 22.7193367 | 23.6574918 | 24.6411400 
17} 227050158 | 23.6975124 | 24.7417069 | 25.8403664 |. 26.9964027 
18] 244996913 | 25.6454129 | 26.8550837 | 28.1323847 | 29.4812048 
19) 263571805 |. 27.6712294 | 29 0635625 | 30.5390089 ,| .32.1026711 


20) 28.2796818 | 29.7780786 | 31.3714228 | 33.0659541 | 34.8683180 
21| 30.2694707 | 31.9692017 | 33.7831368 | 35.7192518 | 37.7860755 
22) 32.3289022 | 34.2479698 | 36.3033780 | 38.5052144 | 40. 8643097 
23] 34,.4604137 | 36.6178886 | 38.9370300 | 41.4304751 | 44.1118467 
24) 366665282 | 39.0826041 | 41.6891963 | 44.5019989 | 47.5379983 


25| 38.9498567 | 41.6459083 | 44.5652102 | 47.7270988 | 51.1525882 
26/ 41.3131017 | 44.3117446 | 47.5706446 | 51.1134538 | 54.9659805 
27| 43.7590602 | 47.0842144 | 50.7113236 | 54.6691265 | 58.9891094 
28] 46.2906273 | 49.9675830 | 53.9933332 | 58.4025828 | 63.2335105 
29| 48.9107993 | 52.9662863 | 57.4230332 | 62.3227119 | 67.7113535 


30| 51.6226773 | 56.0849378 | 61.0070697 | 66.4388475 | 72.4354780 
31| 54.4294710 | 59.3283353 | 64.7523878 | 70.7607899 | 77.4194293 
32) 57.3345025 | 62.7014687 | 68.6662452 | 75.2988294 | 82.6774979 
33] 60.3412101 | 66.2095274 | 72.7562263 | 80.0637708 | 88.2247603 
34| 63.4531524 | 69.8579085 | 77.0302565 | 85.0669594 | 94.0771221 


33) 66.6740127 | 73.6522249 | 81.4966180 | 90.3203074 | 100. 251364 
36| 70.0076032 | 77.5983139 | 86.1639658 | 95.8363227 | 106.765189 
37| 73.4578693 | 81.7022464 | 91.0413443 | 101.628139 | 113.637274 
38| 77 0288947 | 85.9703363 | 96.1382048 | 107.709546 | 120. 887324 
39] 80.7249060 | 90.4091497 | 101.464424 | 114.095023 | 128.536127 


40} 84.5502778 | 95.0255157 | 107.030323 | 120.799774 | 136.605614 
41} 88.5095375 | 99.8265363 | 112.846688 | 127.839763 | 145.118923 
42) 92.6073713 | 104.819598 | 118.924789 | 135.231751 | 154.100464 
43) 96. 8486293 | 110.012382 | 125.276404 | 142.993339 | 163.575989 
44| 101.238331 | 115.412877 | 131.913842 | 151.143006 | 173.572669 


45| 105.781673 | 121.029392 | 138.849965 | 159.700156 | 184.119165 
46| 110.484031 | 126.870568 | 146.098214 | 168.685164 | 195.245719 
47| 115.350973 | 132.945390 | 153.672633 | 178.119422 | 206.984234 
48} 120.388257 | 139.263206 | 161.587902 | 188.025393 | 219.368367 
49) 125.601846 | 145.833734 | 169.859357 | 198.426663 | 232.433627 


50) 130.997910 | 152.667084 | 178.503028 | 209.347996 | 246. 217476 
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AMOUNT OF ANNUITY [(1 + i)” — 1]/i (Continued) 




















» 
= | Rate 7 
cal 
n .06(6 %) .065 (63 %) .07(7 %) .075(73 %) -08(8 %) 
1) 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000 | 1.00000000 
2} 2.06000000 | 2.06500000 | 2.07000000 | 2.07500000 | 2.08000000 
3} 3.18360000 | 3.19922500 | 3.21490000 | 3.23062500 | 3.24640000 
4| 4.37461600 | 4.40717463 | 4.43994300 | 4.47292188 | 4.50611200 
5| 5.63709296 | 5.69364098 | 5.75073901 | 5.80839102 | 5.86660096 
6| 6.97531854 | 7.06372764 | 7.15329074 | 7.24402034 | 7.33592904 
7| 8.39383765 | 8.52286994 | 8.65402109 | 8.78732187 a. er 
8| 9.89746791 | 10.0768565 | 10.2598026 | 10.4463710 0.6366276 
9} 11.4913160 | 11.7318522 | 11.9779888 | 12.2298488 12 .4875578 
10} 13.1807949 | 13.4944225 | 13.8164480 | 14.1470875 | 14.4865625 
11} 14.9716426 | 15.3715600 | 15.7835993 | 16.2081191 | 16.6454875 
12} 16.8699412 | 17.3707114 | 17.8884513 | 18.4237280 | 18.9771265 
13] 18.8821377 | 19.4998077 | 20.1406429 | 20.8055076 | 21.4952966 
14] 21.0150659 | 21.7672952 | 22.5504879 | 23.3659207 | 24.2149203 
15) 23.2759699 | 24.1821693 | 25.1290220 | 26.1183647 | 27.1521139 
16} 25.6725281 | 26.7540103 | 27.8880536 | 29.0772421 | 30.3242830 
/17) 28.2128798-| 29.4930210 | 30.8402173 | 32.2580352 | 33.7502257 
18} 30.9056526 | 32.4100674 | 33.9990325 | 35.6773879 | 37.4502437 
19} 33.7599917 | 35.5167218 | 37.3789648 | 39.3531919 | 41.4462632 
20| 36.7855912 | 38.8253087 | 40.9954923 | 43.3046813 | 45.7619643 
21} 39.9927267 | 42.3489537 | 44.8651768 | 47.5525324 | 50.4229214 
22| 43.3922903 | 46.1016357 | 49.0057392 | 52.1189724 | 55.4567552 
23) 46.9958277 | 50.0982421 | 53.4361409 | 57.0278953 | 60.8932956 
24| 50.8155774 | 54.3546278 | 58.1766708 62 .3049874 | 66.7647592 
25) 54.8645120 |} 58.8876786 | 63.2490377 | 67.9778615. | 73.1059400 
26| 59.1563827 | 63.7153777 | 68.6764704 | 74.0762011 | 79.9544152 
27| 63.7057657 | 68.8568773 | 74.4838233 | 80.6319162 | 87.3507684 
28) 68.5281116 | 74.3325743 | 80.6976909 | 87.6793099 | 95.3388298 
29| 73.6397983 | 80.1641916 | 87.3465293 | 95.2552582 | 103.965936 
30| 79.0581862 | 86.3748641 | 94.4607863 | 103.399403 | 113.283211 
31} 84.8016774 | 92.9892302 | 102.073041 | 112.154358 | 123.345868 
32) 90.8897780 | 100.033530 | 110.218154 | 121.565935 | 134.213537 
33) 97.3431647 | 107.535710 | 118.933425 | 131.683380 | 145.950620 
34| 104.183755 | 115.525531 | 128.258765 | 142.559633 | 158.626670 
35| 111.434780 | 124.034690 | 138.236878 | 154.251606 | 172.316804 
36} 119.120867 | 133.096945 | 148.913460 | 166.820476 | 187.102148 
37) 127.268119 | 142.748247 | 160.337402 | 180.332012 | 203.070320 
38} 135.904206 | 153.026883 | 172.561020 | 194.856913 | 220.315945 
39] 145.058458 | 163.973630 | 185.640292 | 210.471181 | 238.941221 
40| 154.761966 | 175.631916 | 199.635112 | 227.256520 | 259.056519 
41} 165.047684 | 188.047990 | 214.609570 | 245.300759 | 280.781040 
42) 175.950545 | 201.271110 | 230.632240 | 264.698315 | 304.243523 
43) 187.507577 | 215.353732 | 247.776497 | 285.550689 | 329.583005 
44) 199.758032 | 230.351725 | 266.120851 | 307.966991 | 356.949646 
45) 212.743514 | 246.324587 | 285.749311 | 332.064515 | 386.505617 
46} 226.508125 | 263.335685 | 306.751763 | 357.969354 | 418.426067 
47) 241.098612 | 281.452504 | 329.224386 | 385.817055 | 452.900152 
48) 256 .564529. | 300.746917 | 353.270093 | 415.753334 | 490.132164 
49} 272.958401 | 321.295467 | 378.999000 | 447.934835 | 530.342737 
50) 290.335905 | 343.179672 | 406.528929 | 482.529947 | 573.770156 
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The following table gives the present value of an annuity of unit value per 
period for a term of n periods at rate of interest 7 per period; usually indi- 
cated as a_ at a. ~ 

































































E 
8 Rate 7 
man i GGOAOBDNG Taf 
n .0025(4 %) 004167 %)' 005 (4 %).  |.005833 (7 '%)))0075(2 %) 
1 | 0.99750623 | 0.99585062 | 0.99502488 | 0.99420050''|'0.99255583 
2) 1.99252492 | 1.98756908 | 1.98509988 | 1.98263513 | 1.97772291 . 
3 | 2.98506227 | 2.97517253 | 2.97024814-| 2.96533733 | 2.95555! es 
4| 3.97512446 | 3.95867804 | 3.95049566 | 3.94234034 | 3.926110 
6 | 4.96271766 | 4.93810261 | 4.92586633 ‘|’ 4.91367723 88943961 
6 | 5.94784804 || 5.91346318 | 5.89638441 | 587938084 te ‘fase 763 
7 | 6.93052174 | 6.88477661 | 6.86207404 | 6.83948385 | 6.79463785 
8 | 7.91074487 | 7.85205969 | 7.82295924 | 7.79401875 | 7.73661325 
9] 8.88852357 | 8.81582915 | 8.'77906392 | 8. 74301781 867157642 
10 | 9.86386391 | 9.77460164 | 9.73041186 | '9. 68651315" ‘9. 500157868 
11] 10.8367720 | 10.7298937 | 10.6770267 10.6245367 | 10.5206745 
12 | 11.8072538-|} 11.6812220 | 11.6189321 | 11.5571202 | 11.4349127 
13 | 12.7753156 | 12.6286028 | 12.5561513 | 12.4842951 | 12.3423451 
14) 13,7409631 | 13.5720526 | 13.4887078 | 13.4060929 13. 24305 24 
15 | 14.7042026 | 14,5115876 | 14,4166247 | 14.3225447 | 14, 1369950 
16 | 15.6650400 | 15.4472242 | 15,3399250 | 15. 2336816 | 15.0243126 
17 | 16.6234813 | 16.3789784 | 16.2586319 | 16.1395343 | 15.9050249 
18 | 17.5795325 | 17,3068665 | 17.1727680 | 17.0401335 | 16. eit 
19 | 18.5331995 | 18.2309044 | 18.0823562 | 17.9355097 | 17,646829: 
20 | 19.4844883 | 19,1511081 | 18.9874192 | 18, 8256932 | 18. 5080197 
21 | 20.4324048 | 20'0674935 | 19.8879793 ‘| 19.7107140 | 19.3627987 
22 | 21.3799549 | 20.9800765 | 20.7840590 | 20.5906022 | 20.2112146 
23 | 22.3241445 | 21.8888729 | 21.6756806 | 21.4653875 | 21.0533147 
24 | 23.2659796 | 22.7938983 | 22.5628662 | 22.3350994 | 21.8891461 
25 | 24.2054659 | 23.6951684 | 23.4456380 | 23.1997674 | 22.7187555 
26 | 25.1426094 | 24.5926988 | 24.3240179 | 24.0594208 | 23.5421891 
27 | 26.0774159 | 25.4865051 | 25.1980278 | 24.9140886 243594929 
28 | 27.0098911 | 26.3766025 | 26.0676894 | 25.7637998 35 1707125 
29 | 27.9400410 | 27.2630067 | 26.9330242 | 26.6085831 | 25.9758933 
80 | 28:8678718 | 28.1457828 | 27.7940540 | 27.4484670 | 26.7750802 
31 | 29.7933879 | 29.0247961 } 28.6508000 | 28.2834801 | 27.5683178 
32 | 30.7165964 | 29.9002119 | 29.50% pie: 29.1136504 | 28.3556505 
33 | 31.6375026 | 30.7719952 | 30.3515259 | 29.9390063 | 29.1371220 
34 | 32.5561123 | 31.6401612 | 31.1955482 | 30.7595754 | 29.9127762 
35 | 33.4724313 | 82.5047249 | 32.0353713 | 31.5753857 | 30.6826563 
36 | 34.3864651 | 33.3657011 | 32.8710162 | 32.3864646 | 31.4468053 
37 2982196 |-34. 2231048 | 33.7025037 | 33.19283897 | 32.2052658 
88 | 36.2077003 | 35.0769508 | 34.5298545 | 33.99453883 | 32.9580802 
39 | 87.1149130 | 35.9272539 | 35.3530890 | 34,7915874 | 33.7052905 
40 36.7740288 | 36.1722279 | 35.5840140 | 34.4469884 
41 87.6172901 | 36,9872914 | 36.3718449 | 35.1830655 
42) 3s 8220095 38.4570524 | 37.7982999 | 37.1551068 | 35.9137126 
43 | 40.7211965 | 39.2933301 | 38.6052735 | 37.9338261 | 36.6389207 
44 416171536 401261379 | 39.4082324 | 38.7080293 | 37.3587302 
45 | 42.5108764 | 40.9554900 | 40, 2071964 | 39.4777425 | 38.0731814 
46 | 43.4023705 | 41.7814008 |.41,0021855 | 40,2429917 | 38.7823140 
47 | 44.2916414 | 42.6038846 | 41.7932194 | 41,0038029 | 39.4861677 
48 | 45.1786946 | 43.4229556 | 42.5803178 | 41.7602017 | 40.1847819 
49 | 46.0635358 | 44.2386280 | 43,3635003 | 42.5122138 | 40,8781954 
50 | 46.9461704 0509158 . 1427864 . 2598646 . 5664471 














me e: 
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0054 %) | .005833 (7% %) 

















(Continued ) 
a _ — 5 
8 Rate 7 
38 
m |, 0025(4 %) |.004167 (.% %) 
50) 46.9461704 | 45,0509158 | 44.1427864 
BL) fh. 8266039 |. 45.8598332 | 44,9181954 
62 | 48.7048418 |, 46.6653940 | 45.6897466 
53 6308895. | 47.4676123 | 46.4574593 
54 a 4547527 | 48.2665018 | 47.2213526 
55... te 326436 8, 490620765] 47:9814454 
D6 | 52 1959467, | 49.8543500 | 48.7377566 
57} 53..0632885, | 506433361: | 49..4903051. 
OR 53 .9284673.| 51.4290484: | 50.2391095 
B9 | 54.7914886 | 52.2115005 | 50.9841886 
B0'| 55.6523577 52. 9907058 | 51.7255608 
61} 56.5110800 | 53.7666780 | 52. 4632445 
62 },.57.3676608 | 54. 5394304 | 53. 1972582 
63 | 58.2 31068 .65.3089763, | 53.9276201 
64 | 590744195 | 56.0753291 | 54.6543484 
65 | 59.9246080 | 56.8385019 | 55.3774611 
66 | 60.7726763 | 57.5985081 | 56.0969762 
67,| 61.6186297 | 58.3553608 | 56. 8129117 
fig, 4824796 59. 1090730 | 57.5252852 
3,3042130 | 59.8596577 | 58.2341147 
70 | 64.1438534 | 60.6071280 | 58.9394176 
71 | 64.9813999 | 61.3514967 | 59.6412115 
2}. 65.8168577 | 62.0927768 | 60.3395139 
3 £S. G5023 42 62, 8309810 | 61,0343422 
74) 67.4815283 | 63.5661222 | 61.7257137 
75 | 68.3107515 | 64.2982129 | 62,4136454 
76 | 69.1379067 | 65,0272660 | 63.0981547 
ne 69, 9629992 | 65.7532939 | 63.7792584 
78 | 70.7860341 | 66.4763092 | 64.4569735 
79 |'71.6070166 | 67.1963245 | 65.1313169 
80 | '72.4259517 | 67,9133522 | 65,.8023054 
81 | 73.2428446 | 68.6274047-| 66.4699556 
82 | 74.0577003 | 69.3384943 | 67,1342842 
83 | 74.8705240 | 70, 0466333, |. 677953077 
84°! 75.6813207 | 70.7518339 | 68.4530424 
85 | .76.4900955 | 71,4541085 | 69.1075049 
86 | 77, 2968534 | 72.1534690 | 69.7587114 
87 | 78.1015994 | 72.8499276 | 70. 4066780 
88 | 78.9043385 | 73.5484963. |-71:0514209 
89 | 79.7050758 | 74.2341872 | 71.6929561 
90 | 80.5038163 | 74,.9220121 | 72.3312996 
91 | 81.3005649 | 75,6069830 | 72.9664673 
92 | 82.0953265 | 76.2891117 |, 73.5984749 
93 | 82. 8881063. | .76.9684100 | 74,2273382 
94 | 83.6789090 | 77.6448896 | 74.8530728 
95 | 84. 4677397 | 78.3185622 | 75.4756943 
96 | 85,2546032 | 78.9894395 | 76.0952183 
97 | 86.0395044 | 79.6575331, | 76.7116600 
98 | 868224483 | 80.3228545 | 77,3250348 
99 | 87.6034397 | 80.9854152 | 77.9353580 
100 | 88.3824835-| 81.6452268 | 78.5426448 
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43,. 2598646 
44.0031794 
447421834 
45.4769014 
46 2073585 


46 9335793 


. 47-.6555884 


483734102 
49 .0870690 
49 7965889 


50. 5019939 


51. 2033080 | 


51). 9005548 
52.. 5937579 
53. 2829407 


53. 9681267 


54. 6493389 
55. 3266004 
55. 9999341 
56 .6693629 


573349093. 


57 .9965958 
58. 6544449 
59. 3084788 


59 .9587196 


60.6051893 
61. 2479099 
61. 8869030 
62, 5221902 
63. 1537931 


63, 7817330 


64. 4060312 


65. 0267087 
65. 6437867 
66 . 2572859 


66 . 8672271 
67. 4736309 
68. 0765179 
68.6759085 
69 .2718228 


69. 8642812 
70. 4533036 
71.0389100 
71,6211202 
72.1999538 


72,7754305 
73, 3475697 
73.,9163908 
74, 4819129 
75 .0441554 


75,6031371 








'0075(4 %) 


415664471 
42 2495753 
42 9276181 


» 436006135 


442685990 
449316119 


» 45..5896893 


46:.2428678 
46).8911839 
47 . 5346738 


48..1733735 
48. 8073186 
:'49_ 4365446 


50). 0610864 
506809791 


51. 2962571 
51. 9069550 
52. 5131067 
53. 1147461 
53.7119068 - 


54. 3046221 
54, 8929252 
55. 4768488 
56. 0564256 
56 6316880 


57. 2026679 
57. 7693975 
58. 3319082 
58: 8902314 
59 . 4443984 


59°, 9944401 
60, 5403872 
61. 0822702 
61.6201193 
62. 1539646 


62), 6838358 
63. 2097626 
63.73817743 
64. 2499000 
64. 7641688 


65, 2746092 
65. 7812498 
66. 2841189 
66. 7832446 
67 . 2786547 


67. 7703769 
68 . 2584386 
68. 7428671 
69 . 2236894 
69 . 7009324 


70. 1746227 
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(Continued) 
ie : 
$ Rate 7 
gu 
n 01(1%) | .01125(1} %) ) .0125(14 %) | .015(14 %) | .0175(13 %) 
1 | 0.99009901 | 0.98887515 | 0.98765432 | 0.98522167 | 0.98280098 
2 | 1.97039506 | 1.96674923 | 1.96311538 | 1.95588342 | 1.94869875 
3 | 2.94098521 | 2.93374460 | 2.92653371 | 2.91220042 | 2.89798403 
4 | 3.90196555 | 3.88998230 | 3.87805798 | 3.85438465 | 3.83094254 
5 | 4.85343124 | 4.83558200 | 4.81783504 | 4.78264497 | 4.74785508 
6 | 5.79547647 | 5.77066205 | 5.74600992 | 5.69718717 | 5.64899762 
7 | 6.72819453 | 6.69533948 | 666272585 | 6.59821396 | 653464139 
8 | 7.65167775 | 7.60973002 | 7.56812429 | 7.48592508 | 7.40505297 
9 | 8.56601758 | 8.51394810 | 8.46234498 | 8.36051732 | 8.26049432 
10 | 9.47130453 | 9.40810690 | 9.34552591 | 9.22218455 | 9.10122291 
11 | 10.3676283 | 10.2923183 | 10.2178034 | 10.0711178 | 9.92749181 
12 | 11.2550775 | 11.1666930 | 11.0793120 | 10.9075052 | 10.7395497 
13 | 12.1337401 | 12.0313404 | 11.9301847 | 11.7315322 | 11.5376410 
14 13.0037030 | 12.8863688 | 12.7705528 | 12.5433815 | 12.3220059 
15 | 13.8650525 | 13.7318851 | 13.6005459 | 13.3432330 | 13,0928805 
16 | 14.7178738 | 14.5679951 | 14.4202923 | 14.1312641 | 13.8504968 
17 | 15.5622513 | 15.3948036 | 15.2299183 | 14.9076493 | 14. 5950828 
18 | 16.3982686 | 16.2124140 | 16.0295489 | 15.6725609 | 15.3268627 
19 | 17.2260085 | 17.0209285 | 16.8193076 | 16.4261684 | 16.0460567 
20 | 18.0455530 | 17.8204485 | 17,5993161 | 17.1686388 | 16.7528813 
21] 18.8569831 | 18.6110739 | 18.3696950 | 17.9001367 | 17.4475492 
22 | 19.6603793 | 19.3929037 | 191305629 | 18.6208244 | 18. 1302695 
23 | 20.4558211 | 20.1660358 | 19.8820374 | 19.3308615 | 18.8012476 
24 | 21.2433873 | 20.9305669 | 20.6242345 | 20.0304054 | 19. 4606857 
25 | 22.0231557 | 21.6865928 | 21.3572687 | 20.7196112 | 20. 1087820 
26 | 22.7952037 | 22.4342079 | 22.0812530 | 21.3986317 | 20.7457317 
27'| 23,5596076 | 23.1735060 | 22.7962993 | 22.0676175 | 21.3717264 
28 | 24.3164432 | 23.9045795 | 23.5025178 | 22.7267167 | 21.9869547 
29 | 25.0657853 | 24.6275199 | 24.2000176 | 23.3760756 | 22.5916017 
30 | 25.8077082 | 25.3424177 | 24,8889062 | 24.0158380 | 23. 1858493 
31 | 26.5422854 | 26.0493623 | 25.5692901 | 24.6461458 | 23.7698765 
32 | 27.2695895 | 26.7484424 | 26.2412742 | 25.2671387 | 24. 3438590 
33 | 27.9896926 | 27.4397452 | 26.9049622 | 25.8789544 | 24. 9079695 
34 | 28.7026659 | 28.1233575 | 27.5604564 | 26.4817285 | 25.4623779 
35 | 29.4085801 | 28.7993646 | 28.2078582 | 27.0755946 | 26.0072510 
36 | 30.1075050 | 29.4678513 | 28.8472674 | 27.6606843 | 26.5427528 
37 | 30.7995099 | 30.1289011 | 29.4787826 | 28.2371274 | 270690446 
38 | 31.4846633 | 30.7825969 | 30.1025013 | 28.8050516 | 27.5862846 
39 | 32.1630330 | 31.4290204 | 30.7185198 | 29.3645829 | 28.0946286 
40 | 32. 8346861 | 32.0682526 | 31.3269332 | 29.9158452 | 28.5942296 
41 | 33.4996892 | 32.7903734 | 31.9278352 | 30.4589608 | 29.0852379 
42 | 34:1581081 | 33.3254620 | 32.5213187 | 30.9940500 | 29.5678014 
43 | 34.8100081 | 33.9435965 | 33.1074753 | 31.5212316 | 30.0420652 
44 | 35.4554535 | 34.5548544 | 33.6863954 | 32.0406222 | 30.5081722 
45 | 360945084 | 35,1593121 | 34.2581683 | 32.5523372 | 30.9662626 
46 | 36.7272361 | 35,7570454 | 34.8228822 | 33.0564898 | 31.4164743 
47 | 37.3536991 | 36.3481289 | 35.3806244 | 33.5531920 | 31.8589428 
48 | 37.9739595 | 36.9326367 | 35.9314809 | 34.0425537 | 32.2938013 
49 | 38.5880787 | 37.5106420 | 36.4755367 | 34.5246834 | 32.7211806 
50 


391961175 | 38_0822171 | 37.0128757 | 34.9996881 331412095 
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(Continued) 
z 
3 Rate i 
im] 
n -O1(1 %) -01125(1% %) | .0125(13 %) .015(13 %) -0175(12 %) 
50} 39.1961175 | 38.0822171 | 37.0128757 | 34.9996881 | 33.1412095 
51 | 39.7981362 | 38.6474335 | 37.5435810 | 35.4676730 | 33.5540142 
52 | 40.3941942 | 39.2063619 | 38.0677343 | 35.9287419 | 33.9597191 
53 | 40.9843507 | 39.7590723 | 38.5854166 | 36.3829969 | 34.3584463 
54 | 41.5686641 | 40.3056339 | 39.0967078 | 36.8305388 | 34.7503158 
55 | 42.1471922 | 40.8461151 | 39.6016867 | 37.2714668 | 35.1354455 
56 | 42.7199922 | 41.3805836 | 40.1004313 | 37.7058786 | 35.5139514 
57 | 43.2871210 | 41.9091061 | 40,5930186 | 38.1338706 | 35.8859473 
58 | 43.8486347 | 42.4317490 | 41.0795245 | 38.5555375 | 36.2515452 
59| 44.4045888 | 42.9485775 | 41.5600242 | 38.9709729 | 36.6108553 
60 | 44.9550384 | 43.4596563 | 42.0345918 | 39.3802689 | 36.9639855 
61 | 45.5000380 | 43.9650495 | 42.5033005 | 39.7835161 | 37.3110423 
62 | 46.0396416 | 44.4648203 | 42.9662228 | 40.1808041 | 37.6521300 
63 | 46.5739026 | 44.9590312 | 43.4234299 | 40.5722208 | 37.9873514 
64 | 47.1028739 | 45.4477441 | 43.8749925 | 40.9578530 | 38.3168072 
65 | 47.6266078 | 45.9310201 | 44.3209802 | 41.3377862 | 38.6405968 
66 | 48.1451562 | 46.4089198 | 44.7614620 | 41.7121046 | 38.9588175 
67 | 48.6585705 | 46.8815028 | 45.1965056 | 42.0808913 | 39.2715651 
68 | 491669015 | 47.3488285 | 45.6261784 | 424442978 | 39.5789338 - 
69 | 49.6701995 | 47.8109553 | 46.0505466 | 42.8021949 | 39.8810160 
70 | 50.1685144 | 48.2679409 | 46.4696756 | 43.1548718 | 40.1779027 
71) 50.6618954 | 48.7198427 | 46.8836302 | 43.5023368 | 40.4696832 
72 | 51.1503915 | 49.1667171 | 47.2924743 | 43.8446668 | 40.7564454 
73 | 51.6340510 | 49.6086202 | 47.6962709 |-44.1819377 | 41.0382756 
74 | 52.1129218 | 50.0456071 | 48.0950824 | 44.5142243 | 41.3152586 
75 | 52.5870512 | 50.4777326 | 48.4889703 | 44.8416003 | 41.5874777 
76 | 53.0564864 | 50.9050508 | 48.8779953 | 45.1641383 | 41.8550150 
77 | 53.5212736 | 51.3276151 | 49.2622176 | 45.4819096 | 42.1179508 
78 | 53.9814591 | 51.7454785 | 49.6416964 | 45.7949849 | 42.3763644 
79 | 54.4370882 | 52.1586932 | 50.0164903 | 46.1034334 | 42.6303336 
80 | 54.8882061 | 52.5673109° | 50.3866571 | 46.4073235 | 42.8799347 
81 | 55.3348575 | 52.9713829 | 50.7522539 | ~46.7067227 | 43.1252430 
82 | 55.7770867 | 53.3709596 | 51.1133372 | 47.0016972 | 433663322 
83 | 56.2149373 | 53.7660910 | 51.4699626 | 47.2923125 | 43.6032749 
84 | 56.6484528 | 54.1568267 | 51.8221853 | 47.5786330 | 43.8361424 
85 | 57.0776760 | 54.5432156 | 52.1700596 | 47.8607222 | 44.0650048 
86 | 57.5026495 | 54.9253059 | 52.5136391 | 48.1386425 | 44.2899310 
87 | 57.9234154 | 55.3031455 | 52.8529769 | 48.4124557 | 44.5109887 
88 | 58.3400152 | 55.6767817 | 53.1881253 | 48.6822224 | 44.7282444 
89] 58.7524903 | 56.0462613 | 53.5191361 | 48.9480023 | 44.9417636 
90) 59.1608815 | 56.4116304 | 53.8460604 | 49.2098545 | 45.1516104 
91} 59.5652292 | 56.7729349 | 54.1689485 | 49.4678370 | 45.3578480 
92 | 59.9655735 | 57.1302199 | 544878504 | 49.7220069 | 455605386 
93 | 60.3619539 | 57.4835302 | 54.8028152 | 49.9724206 | 45.7597431 
94 | 60.7544098 | 57.8329100 | 55.1138915 | 50.2191336 | 45.9555215 
95 | 61.1429800 | 58.1784029 | 55.4211274 | 50.4622005 | 46. 1479327 
96 | 61.5277030 | 58.5200524 | 55.7245703 | 50.7016754 | 463370346 
97 | 61.9086168 | 58.8579010 | 56.0242670 | 50.9376112 | 46. 5228841 
98 | 62.2857592 | 59.1919911 | 56.3202637 | 51.1700603 | 46. 7055372 
99 | 62.6591676 | 59.5223645 | 56.6126061 | 51.3990742 | 46.8850488 
100 | 63.0288788 | 598490625 | 56.9013394 | 51.6247037 | 47.9614730 
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(Continued) 

z . 
S Rate i ae 
me ee 
n |! 102%) *|'0225(24 %) | .025(24 %) |'.0278@2 %) f 3G % 

T | 0.98039216 | 0197799511 | 0.97560976 | 097323601 | 0.97087379 
2 | 1.94156094 | 1.93446955 | 1.92742415 | 1.92042434 || 1.91346970 
3 | 2. 88388327 || 2. 86989687 | 2.85602356 2 84996213" 2 ROBB Ise 
4 |) 3.80772870'|' 3.78474021 | 3.76197421 | 3.73942787" 3.71709840 
5 | 4.71345951 | 4.67945253 | 4.64582850 | 4.61258186 | 4.579707 
6 | 5.60143089' | 5.55447680 | 5.50812536 | 546236678 5. AITI91 

7 |'6.47199107 | 6.41024626 | 6.34939060 }-6. 28940806 8296 
8} 7. 32548144 | 7.24718461 | 7.17013717" |! 7.09431441 : o1R60318 
9 |°8.16223671 | 8.06570622 | 7.97086553 || 7:87767826 ie 7861 0892 
10 | 8.98258501 | 8.86621635 | 8.75206393 | 8.64007616 =, eieahe 
11 }°9.78684805 } 9°64911134 | 951420871 |°9.88206926 |'9.252624 
12 | 10.5753412 | 10.4147788 | 10. 2577646 | 10.1042037 | 9/95400399 
13'| 113483738 | 11.1635979° | 10.9831850' | 10.8070109 | 106349553 
14 | 12,1062488 | -11.8959392 | 11.6909122 |' 114910081" “11, 2960731 
15 | 12.8492635 | 12.6121655 | 12.3813777 | 12.1566989 | 11.9379351 
16 | 13.5777093 | 13.3126313 | 13.0550027 | 128045732 |/12.5611020 
17 | 14.2918719 | 13:9976834 |} 13.7121977 | 13.4351077 | 13,1661185 
18 | 14.9920313 | 14.6676611 | 14.3533636 | 14.0487666 | 13/7585131 
19 |. 15.6784620 | 153228959 | 14.9788913 | 14.6460016 | 14, 3387001 
20 | 16.3514333 | 15.9637124 | 15.5891623 | 15.2272521 | 14. 8774749 
21 | 17.0112092' | 165904278 1°16. 1845486 | 15.7929461 | 15. 4150241 
22 | 17/6580482 | 17. 2033523} 16.7654132 | 16.3434999 ie) piertasy 
23 | 18.2922041 |} 17.8027896 | 17.3321105: | 16.8793186 |’ ye 
24.) 18.9139256 |' 18.3890362 | 17,8849858 | 174007967 18. 9355421 
25 | 19.5234565 | 18.9623826 | 18.4243764 | 17.9083180 | 17,4131477 
26 | 20.1210358 | 19.5231126 | 18.9506111 | 18.4022559 | 17.8768424 
27 | 20.7068978 | 20.0715038 | 19.4640109 | 18.8829741 | 18. gerosis 
28 | 21.2812724 | 20.6078276 | 19-9648887 | 19.3508264 | 18. 7641082 
29 | 218443847! | 21.1323498 | 20.4535499 | 198061571 | 19, 1884546 
30 | 22.3964556 | 21.6453299 | 20.9302926 2493013 19. saises 
31 |'22.9377015 | 221470219 | 21,3954074 6805852 

32 } 23.4683348 | 226376742 | 21.8491780 .1003262 | 20,3887655 
33 | 23.9885636 | 23.1175298 | 22.2918809 5088333 | 20, ware 
34 | 24.4995917. | 23.5868262 | 22.7237863 9064071. | 211 

35. | 24.9986193 | 24.0457958 | 23.1451573 .2933403, | 21, 4872201. 
36 | 25.4888425 | 24.4946658 | 23.5562511 -6699175 | 21°8329528° 
7 | 25.9694534 | 24.9336585 | 23.9573181 0364161 ,1672354 
38 | 26.4406406 | 25.3629912 | 24.3486030 .3931057 #3: "4924616 
39 | 26.9025888 | 25.7828765 | 24.7303444 .7402488 | 22.8082151 
40 | 27.3554792,| 26.1935222 |, 25.1027751 .0781011. | 23. ie 0 
41 | 27.7994895 | 26.5951317 | 25.4661220 4069110 | 23.4 

42 | 28.2347936 | 26.9879039 | 25.8206068 7269207 } 23, 70 592 
43 | 28.6615623 | 27.3720332 | 26.1664457 50383656 23. ete teh 
44 | 29.0799631 | 27.7477097 | 26.5038495 3414751 739 
45 | 29.4901599 | 28.1151195 | 26.8330239 .6364721 | 245187125 
46 | 29,8923136 | 28.4744445 | 27.1541696 9235738 | 24.7754491 
47 | 30, 2865820 | 28.8258626 | 27.4674826 .2029915 | 25.0247078 
48 | 30.6731196 | 29.1695478 | 27.7731537 .4749309 | 25. 2667066 
49 | 31.0520780 | 29.5056702 | 28.0713695 .7395922 | 25.5016569 

4236059 8343963 | 28.3623117 .9971700 | 25. 7297646" " 





— ’ reel 











2 _ « HANDBOOK OF CHEMISTRY AND PHYSICS 
1 PRESENT VALUE! OF“ ANNUITY. fl — (14a /i 
(Continued) 
Rate zi 
cm} 022 %) | 022524 %) | 025023 %) | 0275023 | 0303 %) 
60} 31.4236059: | 29 8343963 28 .3623117 26.9971700 |° 25. 72976409 
1 | 31.7878489: |. 30.1558888 28.6461577 || 27.2478540 }''25- 9512272 


+52) 32.1449499 | 30.4703069 | 289230807 27 .4918287 | 26. 1662400 
98: | -32.4950489 | 30.7778062.| 29.1932495'| 27.7299737 26 . 3749903 
32. 8382833 31.0785391 | 29 .4568288 | 27.9603637 | 26.5776605 


nis 33. 1747875 31.3726544 | 29.7139793 28. 1852688 26. 7744276 


56 | 33. 5046937 | 31. 6602977 | 299648578 | 284041545 | 26 -9654637 
57 | 33.8281310 | 31.9416114 | 30.2096174'| 286171820 27 . 1509357 
~ 58} 34.1452265 | 32.2167349 30.4484072 | 28.8245081 | 27.3310055 









be 34.4561044 | 32.4858043 | 30.6813729 | 290262852 27 . 5058306 


f 60 Bas 7608867 | 32.7489529 | 30.9086565 | 29. 2226620 | 27 .6755637 
61 | 35.0596928 | 33.0063109 | 81.1303966 | 29 4137830 27 8403531 
62 | 35.3526400 | 33.2580057 | 31.3467284 | 29° 5997888 28 0003428 
63) | 35, 6398432 +} 33.5041621 | 31.5577838 | 29.7808163 28.1556726 
64 | 35. 9214149 | 33.7449018 | 31.7636915 299569989 | 28.3064783 


6B: 36. 1974656 | 339803441 | 31.9645771 | 30.1284661 | 28 - 4528915 
66 | 364681035, | 34.2106054 | 32. 1605630 30. 2953441 | 28.5950403 
Bat 36 . 7334348 | 34. 4357999 | 32.3517688 | 30.4577558 | 28 - 7330488 
(68 | 36.9935635 | 34.6560391 | 32.5383110 | 30.6158207 | 28 - 8670377 
69 | 372485917 | 34.8714318 | 32.7203034 | 30.7696552 28 .9971240 


70 | 37. 4986193 35,0820849 | 32.8978570 | 30.9193725 |'29.1234914 
71 | 37.7437444 | 352881026 | 33_0710800 31.0650827 | 29.2460402 
»72 | 37.9840631 | 35, 4895869 | 33.2400780 | 31. 2068931 29. 3650875 
of3| 38. 2196698. | 35.6866376 | 33.4049542 |. 31. 3449082 |° 29. 4806675 
74 | 38.4506566 | 35.8793521 | 3315658090 31.4792294 | 29.5928811 


hie 38. 6771143 36 0678261 | 33.7227404 | 31.6099556 | 29.7018283 
(76.)-38 8991317 } 36, 2521526 | 33.8758443 | 31.7371830'| 298075983 
77-4 39. 1167958 | 36.4324231 | 340252140 | 31.8610054 | 29 9102896 
78 egg 3301919") 36 6087268 | 34.1709405 | 31.9815138 | 300099899 
79 | 39.5394039 | 36.7811509 | 34.3131127 32.0987969 | 30.1067864 


80.|.39.7445136 36. 9497808 34.4518172 | 32.2129410 | 30.2007635 
39. 9456016 |. 371147000: | 34.5871388 |-+32" 3240302: | 302920034 
40. 1427466) | 37.2759903 } 347191598" | 32_4321461 '|- 30. 3805858 
,40.3360261.| 37. 4337303. 34. 8479607 32. 5373685 | 80.4665881 
84] 40.5255158 | 37.5880013 | 34.9736202 | 32.6397747 | 30 . 5500856 


85 40.7112900 |. 37.7388766 |. 35.0962149.|32.7394401 30.6311510 
"86 | 40.8934216 | 37.8864318 | 35.2158194 - 32). 8364380 | 30. 7098554 
87,| 41.0719819 | 38, 0307402,| 35, 3325067. | 32.9308399 | 30. 7862674 
88 }.41, 2470411 | 38.1718730 | 35. 4463480 |: 33. 0227153 | 30). 8604537 
89} 41.4186677 | 38.3099003 | 35.5574127 33.1121317 | 30.9324794 


90 , 415869292138. 4448903, |’ 35. 6657685 | 33, 1991549}: 31. 0024071 
Bad. 41° 7518913 | 33: 5769098, | 35:7714814 |,33. 2838491 | 31.0702982 

'41.9136190 | 38. 7060242, |..35.8746160 33 3662764 |31.1362118 
93) 42. ogee ae 38..8322975 | 35.9752352 | 38. 4464978 |, 31. 2002057 
94)" 422276230 |'38.9557922 | 36.0734002 | 33.5245720 31. 2623356 


95} 423800225 |''39:0765694.| 36. 169170: 33.6005567. | 81,3226559 
96 {42 05294339 | 391946889 | 36. 262605 33.,6745078-| 31.3812193 
97 }°42 6759156. |''39' 3102092 | 36.3537617 | 33.7464796.| 31 4380770 
98°) 42 8195251 | 39 4231875’! 36,4426943 | 33.8165251 31.4932787 
99 | 42.9603187 } '39:5336797 | 36.5294579°| 33.8846960 | 31.5468725 


100 | 43.0983516 }'39 6417405 | 366141053 | 339510423 314. 5989053 
229 
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PRESENT VALUE OF ANNUITY [1 — (1 +i) //i 








(Continued) 
g Rate ¢ 
ual 
n 035(34 %) | .04(4 %) | .045(45 %) | .05(5 %) | .055(53 %) 


1 | 0.96618357 | 0.96153846 - 95693780 | 0.95238095 | 0,94786730 



































2 | 1.89969428 | 1.88609467 | 1.87266775 | 1.85941043 | 1.84631971 
3} 2.80163698 | 2.77509103 | 2.74896435 | 2.72324803 | 2.69793338 
4 | 3.67307921 | 3.62989522 | 3.58752570 | 3.54595050 | 3. 50515012 
8 | 4.51505238 | 4.45182233 | 4.38997674 | 4.32947667 rat 
6 | 5.32855302 | 5.24213686 | 5.15787248 | 5.07569206 | 4.9955 
7} 6.11454398 | 6.00205467 | 5.89270094 | 5.78637340 | 5.68296712 
8 | 6.87395554 | 6.73274487 | 6.59588607 | 6.46321276 | 6.338456599 
9 | 7.60768651 | 7.48533161 | 7.26879050 | 7.10782168 6. 95219525 
10 | 8.31660532 | 8.11089578 | 7.91271818 | 7.72173493 | 7.58762583 
11 | 9.00155104 | 8.76047671 | 8.52891692 | 8.30641422 | 8.00253633 
12 | 966333433 | 9.38507376 | 9.11858078 | 8.86325164 | 8.61851785 
13 | .10.3027385 | 9.98564785 | 9.68285242 | 9.39357299 | 9.11707853 
1 


14} 10.9205203 


15 |} 11.5174109 
16 | 12.0941168 
17 | 12.6513206 
18 | 13.1896817 
19 | 13. 7098374 


20 |} 14.2124033 
21 | 14. 6979742 
22 | 15. 1671248 
23] 15.6204105 
24 | 16.0583676 


25 | 16.4815146 
26 | 16.8903523 
27 | 17.2853645 
28 | 17.6670189 
29 | 18.0357670 


30 18.3920454 
31 | 18.7362758 
32 | 19.0688655 
33 | 19.3902082 
34} 19. 7006842 


35 | 20.0006611 
36 | 20.2904938 
37 | 20.5705254 
38 | 20.8410874 
39 | 21.1024999 


40 | 21.3550723 
41 | 21.5991037 
42 | 21.8348828 
43 | 22.0626887 
44 | 22.2827910 


45 | 22. 4954503 
46 | 22.7009181 
47 | 22.8994378 
48 | 23.0912443 
49 | 23, 2765645 


60 | 23.4556179 


0.5631229 | 10.2228253 | 9. 89864094 | 9.58964790 


1, 1183874 10, 7395457 | 10.3796580 | 10.0875809 
1,.6522956 | 11.2340151 | 10,.8377696 | 10.4621620 
2. 1656889 11, 7071914 | 11.2740663 | 10.8646086 
2.6592970 | 12.1599918 | 11. 6895869 | 11.2460745 
3.1889394 | 12,5932936 | 12.0853209 | 11.6076535 


13..5903263 | 13.0079365 | 12.4622103 | 11.9508825 
14,0291600 | 13.4047239 | 12,8211527 | 12.2752441 
14.4511153 | 13.7844248 | 13.1630026 | 12.5831697 
14, 8568417 | 14. 1477749 | 13,4885739 | 12.8750424 
15, 2469631 | 14.4954784 | 13.7986418 | 13.1516990 


15.6220799 | 14.8282090 | 14,0939446 | 138.4139327 
15. 9827692 | 15.1466115 | 14.8751858 | 18.6624954 
163295858 | 15.4513028 | 14.6430386 | 18. 8980999 
16 6630632 | 15.7428735 | 14.8981273 | 14.1214217 
16.9837146 | 16.0218885 | 15.1410736 | 14.3331012 


17.2920333 | 16.2888885 | 15.3724510 | 14.5337452 
17. 5884936 | 16.5443910 | 15.5928105 | 14.7239291 
17. 8735515 | 16.7888909 | 15.8026767 | 14,9041982 
18. 1476457 | 17.0228621 | 16.0025492 | 15.0750694 
18. 4111978 | 17.2467580 | 16.1929040 | 15.2370326 


18.6646132 | 17.4610124 | 16.3741943 | 15.3905522 
18. 9082820 | 17.6660406 | 16, 5468517 | 15. 5360684 
19. 1425788 | 17.8622398 | 16.7112873 | 15.6739985 
19. 3678642 | 18.0499902 | 16.8678927 | 15, 8047379 
19, 5844848 | 18.2206557 | 17.0170407 | 15.9286615 


19, 7927739 | 18,4015844 | 17, 1590864 | 16.0461247 
19.9930518 | 18.5661095 | 17. 2043680 | 16. 1574642 
20. 1856267 | 18.7235498 | 17.4232076 | 16.2629992 
20.3707949 | 18.8742103 | 17,5459120 | 16.3630824 
20. 5488413 | 19.0183831 | 17.6627733 | 16.4578506 


20.7200897 | 19.1563474 | 17,7740698 | 16.5477257 
20. 8846536 | 19. 2888707 | 17. 8800665 | 16.6829154 
21.0429361 | 19.4147088 | 17.9810157 | 16.7136639 
21.1951309 | 19.5356065 | 18,0771578 | 16.7902027 
21.3414720 | 19.6512981 | 18.1687217 | 16.8627514 


4821846 .7620078 .2559255 | 16.931517 
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PRESENT VALUE OF ANNUITY [1 — (1 + i)>”J/i 


(Continued) 


Rate i 


.06 (6 %) | .065(64 %) | 07 (7 % 











| 075074 %) | .08(B %) 


; 0.94339623 | 0.93896714 0. 93457044 | 0,93028256 | 0,92592598 
2} 1.83339267 | 1.82062642 1,80801817 | 1.79556517 | 1.78326475 
3} 2.67301195 | 2.64847551 | 2.62431604 | 260052574 2.57709699 

4 | 3.46510561 | 3.42579860 | 3,38721126 | 3.34932627 | 3.31212684 

5 | 4.21236379 | 4,15567944 | 4.10019744 | 4.04588490 | 3.99271004 
6 | 4.91732433 | 4.84101356 | 4.76653966 | 4.69384642 | 4.62287966 

7 | 5.58238144 | 5.48451977 | 5.38928940 | 5. 29660132 | 5.20637006 

8 | 6.20979381 | 6.08875096 | 5.97129851 | 5.85730355 | 5.74663894 

9 | 6.80169227 | 6.65610419 | 651524225 | 6,37888703 | 6,24688791 

10 | 7.36008705 | 7.18883022 | 7.02358154 | 6.86408096 | 6.71008140 

11 | 7.88687458 | 7.68904246 | 7.49867434 | 7.31542415 | 7.13896426 
12 | 8.38384394 | 8.15872532 | 7.94268630 | 7.73527827 | 7.53607%02 
13 | 8.85268296 | 8.59974208 | 8.35765074 | 8.12584026 | 7.90377594 
14 | 9.29498393 | 9.01384233 | 8.74546799 | 8,48915373 | 8,24423698 
15 | 9.71224899 | 9.40266885 | 9.10791401 | 8.82711974 | 8, 55947869 
16 | 10.1058953 | 9.76776418 | 9.44664860 | 9.14150674 | #.85136916 
17 | 10.4772597 | 10.1105767 | 9.76222299 | 9.42: 395976 | 9.12162814 
18 | 10.8276035 | 10.4324664 | 10.0590869 | 9.70600908 | 9.37188714 
19 | 11.1581165 | 10.7347102 | 10.3355952 | 9.95907821 | 9.60359920 
20 | 11.4699212 | 11.0185073 | 10.5940143 | 10.1944914 | 9,.81814741 
21| 11.7640766 | 11.2849833 | 10.8355273 | 10.414420% | 10.0168032 
22) 12.0415817 | 11.5351956 | 11.0612405 | 10.6171910 | 10, 2007427 
23 | 12.3033790 | 11.7701367 | 11.2721874 | 10.8066#93 | 10.2710590 
24 | 12.5503575 | 11.9907387 | 11.4693340 |-10.9429668 | 10. 6287582 

| 25 | 12.7833562 | 12.1978767 | 11.6535832 | 11.1469459 | 10.6747762 
26 | 13.0031662 | 12.3923725 | 11.8257787 | 11.2994845 | 10 8099780 
27 | 13.2105341 | 12.5749977 | 11.9867090 | 11.4412810 | 10.9351648 

» 28 | 13.4061643 | 12.7464767 | 12.1371113 | 11.5722776 | 11.0510785 
29 | 13.5907210 | 12.9074898 | 12.2776741 | 11.6961652 | 11. 1584060 
30 13.7648312 | 13.0586759 | 12.4090412 | 11.8103863 | 11. 2677833 
31 | 13.9290860 | 13.2006347 | 12. 5318142 | 11,9166284 | 11 2497994 
32, | 14.0840434 | 13.3339293 | 12.6465553 | 12.0154776 | 11 4249994 
33 | 14.2302296 | 13.4590885 | 12.7537900 | 12.1074210 | 11. 5128884 
34} 14.3681411 | 13.5766089 | 12.8540094 | 12.1929498 | 11.5869237 
35 | 14.4982464 | 13.6869567 | 12.9476724 | 12.2725114 | 11 .654n8a2 
36 | 14.6209871 | 13.7905697 | 13.0352078 | 12.3460222 | 11.7171928 
37 | 14.7367803 | 13.8878589 | 13.1170166 | 12.4152695 | 1177517386 
38} 14.8460192 | 13.9792102 | 13.1934725 | 12.4794135 | 11. azanego 
39 | 14.9490747 | 14.0649861 | 13.2649285 | 12. S2eve02 | 11. B7ADR2 
40 | 15.0462969 | 14.1455269 | 13.2317088 | 12.5944087 | 11. 924601482 
41 | 15.1380159 | 14.2211520 | 13.3941204 | 12. 6459616 | 11 9872306 
42 | 15.2245433 | 14.2921615 | 13.4524490 | 12.6929177 | 12.Q086087 
43 | 15.3061729 | 14.3588371 | 13.5069617 | 12.7285281 | 12. .OsuzaN5 
44) 15.3831820 | 14.4214433 | 13.5579081 | 12.7800262 | 12. 0770720 
45 | 15.4558321 | 14.4802284 | 13.6055216 | 12.8186290 | 12. LO8eO15 
46 | 15.5243699 | 14.5354258 | 13.6500202 | 12.8545286 | 12. 137a088 
47 | 15.5890282 | 14.5872542 | 13.6916076 | 12. 8879629 | 12. IGangTe 
48 | 15.6500266 | 14.6359195 | 13.7304744 | 12. 9190166 | 12. laplads 
49 | 15.7075723 | 14.6816145 | 13.7667985 | 12. 9479224 | 12 2IzInee 
50 | 15.7618606 | 14.7245207 | 13.8007463 | 12 9748116 | 12 Basesad 





231 





1 as i oe 1 ae a 
a ce 
: 
$ Rate 7 
n {| .0025(¢ %) |.004167(%:%)|_.005G@ %) __|-005833(% %) | eG %) 
1) 1.00250000 | 1.00416667 | 1.00500000 | 1.00583333 750000 
2} 0.50187578 | 0.50312717 | 0.50375312 | 0.50437924 0: 50563200 
3 -33500139 .33611496 -33667221°| .33722976 . 33834579 
4 - 25156445 - 25260958 - 25313279 . 25365644 . 25470501 
5} .20150250 - 20250693 - 20300997 . 20351357 |. 20452242 
6} .16812803 - 16910564 - 16959546 . 17008594 . 17106891 
7 - 14428928 - 14524800 - 14572854 . 14620986 - 14717488 
8 - 12641035 - 12735512 . 12782886 . 12830351 |  .12925552 
9 - 11250462 - 11343876 . 11390736 -11437698°} .11531929 
10} .10138015 - 10230596 - 10277057 - 10323632 - 10417123 
11 -09227840 - 09319757 - 09365903 .09412175 | — .09505094 
12| .08469370 - 08560748 - 08606643 - 08652675 . 08745148 
13 -07827595 | .07918532 . 07964224 . 08010064 - 08102188 
14} .07277510 - 07368082 - 07413609 07459295 | .07551146 
15 | .06800777 - 06891045 . 06936436 -06981999'| .07073639 
16 - 06383642 - 06473655 .06518937 | .06564401 | .06655879 
17 - 06015587 - 06105387 . 06150579 - 06195966 - 06287321 
18 /05688433 -05778053 - 05823173 . 05868499 - 05959766 
19 - 05395722 . 05485191 - 05530253 - 05575532 - 05666740 
201 .05132288 - 05221630 . 05266645 | .05311889 05403063 
21 - 04893947 -04983183 - 05028163 - 05073383 .05164543 
22 - 04677278 - 04766427 . 04811380 . 04856585 - 04947748 
23 -04479455 -04568531 - 04613465 -04658663 | |.04749846 
24 -04298121 . 04387139 . 04432061 . 04477258 - 04568474 
25}  .04131298 . 04220270 - 04265186 . 04310388 04401650 
26 -03977312 - 04066247 -04111163 .04156376 - 04247693 
27} .03834736 - 03923645 - 03968565 - 04013793 -04105176 
28 - 03702347 .03791239 . 03836167 -03881415 - 03972871 
29 - 03579093 .03667974 .03712914 . 03758186 -03849723 
30} .03464059 -03552936 -03597892 - 03643191 -03734816 
31 -03356449 .03445330 - 03490304 -03535633 - 03627352 
32 . 03255569 - 03344458 - 03389453 -03434815 - 03526634 
33 - 03160806 - 03249708 -03294727 - 03340124 -03432048. 
34 .03071620 . 03160540 - 03205586 - 03251020 -03343053 
35} 02987533 . 03076476 - 03121550 .03167024 03259170 
36 .02908121 , 02997090 :03042194 - 03087710 -03179973 
37 . 02833004 . 02922003 .02967139 -030126938 -03 105082 
38 . 02761843 . 02850875 02896045 »02941649 103034157 
39} .02694335 | .02783402 | .02828607 | .02874258 |} .02966893 
40 . 02630204 -02719310 .02764552 -02310251 - .02903016 
41 .02569204 - 02638352 0270362 .02749379 -02842276 
42 ,02511112 . 02600303 .02691420.} |. 02734452 
43 4.5 02455724 | 025449619) 5. 02636170 } | 202729338 
44| 02402855 | 02492141 | .02537541 | 02583443 | 02676751 
45.) - 02352339 . 02441675 -02487117 -02533073 "02626520 
46} 02304022 |. 02393409 | .02438894)| |.02484905 | 02578495 
47 | 102257762. 02347204) | 02392733 | °.02438798° | 102532532 
48}  .02213438 | 02302929 | (02348503: } + ' 02394624"! 02488504 
49 | 02170915 | .02260468 | .02306087 | .02352265 | Bog 
50 02130099 202219711 02265376 .02311611 02405787 
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n 010%) | .01125(4%) | .0125(13.%) | -015013%) | 01751 %) 
T | 1.01000000 | 1.01125000 | 1.01250000 | 1.01500000 ) 1.01750000 
2! 0.50751244 | 0.50845323 | 0.50939441 | 0.51127792 | 0.51316295 
3} .34002211 "34086130 | .34170117 | .34338296 | .34506746 
4|  .25628109 | .25707058 | .25786102 | .25944478 | .26103237 
&| .20603980 | .20680034 | .20756211 .20908932 | .21062142 
6| .17254837 | .17329034 | .17403381 .17552521 |. .17702256 
7| (14862828 | .14935762 | .15008872 | .15155616 | .15303059 
8| .13069029 | .13141071 "13213314 | .13358402 | .13504292 
9| (11674037 | .11745432 | .11817055 | .11960982 | .12105813 
10 | 10558208 | .10629131 .10700307 | .10843418 | .10987534 
11| .09645408 | .09715984 | .09786839 | .09929384 | .10073038 
12] .08884879 | .08955203 09025831 .09167999 | .09311377 
13| 08241482 | .08311626 | .08382100 | .08524036 | .08667283 
14| 07690117 | .07760138 | .07830515 | .07972332 | .08115562 
15| .07212378 | .07282321 07352646 | .07494436 | .07637739 
16| .06794460 | .06864363 ‘06934672 |. .07076508 | .07219958 
17| (06425806 | .06495698 | .06566023 | .06707966 | .06851623 
18| .06098205 | .06168113 | .06238479 | .06380578 | .06524492 
19| .05805175 | .05875120 | .05945548 | .06087847 | 06232061 
20| .05541532 05611531 05682039 | .05824574 | .05969122 
21! .05303075 | .05373145 | .05443748 | .05586550 | .05731464 
2 05086371 05156525 05227238 | .05370331 .05515638 
23} .04888584 | .04958833 05029666 | .05173075 | .05318796 
24} .04707347 | .04777701 04848665 | .04992410 | .05138565 
25 | .04540675 | .04611144 04682247 | .04826345 | .04972952 
26} .04386888 | .04457479 -04528729 | .04673196 | .04820269 
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35| .03400868 | .03472299 03545111 03693363 | .03845082 
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3 ‘Rate ¢ 
mal ~ 
n 02(2%) _| .0225(2¢%) | .025(24 %) eel ; Roa 50" ) 
1) 1.02000000 } 1.02250000 , 1.02500000 1.62750000 )"1.0 “1-08 
2| 0,51504950 | 0.51693758 | 0.51882716 6: 52071825 | 0 Bazeioss 
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4 , 26262375 . 26421893 . 26581788 (26742059 ib a: 26902705 
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15 07782547 . 07928852 08076646 .08225917 | 08376658 
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17 . 06996984 07144089 07292777 074431 07595253 
18 | .06670210 .06817720 . 06967008 .07118063 07270870 
19 06378177 .06526182 . 06676062 : 06827802 - 06981388 
20} .06115672 , 06264207 06414713 .06567173 06721571 
21 05878477 .06027572 06178783 . 06331941 06487178 
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60| 02876797 
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63 | .02805848 
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67] .02722316 
68 | |02703173 
69| .02684665 
70| .02666765 
71| 02649446 
.72 | (02632683 
73| 102616454 
74| .02600736 
15 | .02585508 
76| .02570751 
77 | 02556447 
78| 102542576 
79| .02529123 
80| .02516071 
81| . 02503405 
82] [02491110 
83 | 102479173 
84 | .02467581 
85] .02456321 
86 | 102445381 
87] 102434750 
88 | 102424416 
89| 02414370 
90/ .02404602 
91| 02395101 
92| 102385859 
93| |02376868 
94| 02368118 
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96| 102351313 
97| 102343242 
98| 02335383 
99| 102327729 
100 | 02320274 
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- 03351836 
. 03316102 
- 03281884 
- 03249094 
. 03217654 


.03187489 
-03158530 
-03130712 
:03103977 
-03078268 


- 03053533 
- 03029724 
- 03006795 
- 02984704 
. 02963411 


- 02942878 
. 02923070 
- 02903955 
- 02885500 
- 02867677 


- 02850458 
02833816 
- 02817728 
- 02802169 
- 02787118 


. 02772554 
. 02758457 
. 02744808 
- 02731589 
- 02718784 


. 02706376 
. 02694350 
- 02682692 
- 02671387 
. 02660423 


. 02649787 
. 02639467 
- 02629452 
. 02619730 
- 02610291 


.02601126 
. 02592224 
- 02583577 
.02575176 
. 02567012 


. 02559078 
. 02551366 
. 02543868 
. 02536578 
' ,02529489 


.02522594 











sy + 
Rate i 


-025(23 %) 


- 03525806 
.03490870 
- 93457446 
- 03425449 
- 03394799 


. 03365419 
. 03337243 
- 03310204 
. 03284244 
- 03259307 


- 03235340 
. 03212294 
- 03190126 
- 03168790 
- 03148249 


- 03128463 
- 03109398 
. 03091021 
. 03073300 
- 03056206 


- 03039712 
- 03023790 
- 03008417 
- 02993568 
. 02979222 


.02965353 
- 02951956. 
- 02938997 
- 02926463 
. 02914338 


. 02902605. 
. 02891248 





*, 02880254 


. 02869608 
. 02859298 


.02849310 
. 02839633 
- 02830255 
- 02821165 
. 02812353 


. 02803809 
.02795523 
.02787486 
.02779690 
.02772126 


.02764786 
. 02757662 


.02750747- 


.02744034 
-02737517 


.02731188 
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. 03704092 
.03670014 
. 03637444 
- 03606297 
- 03576491 


. 03547953 
- 03520612 
- 03494404 
- 03469270 
- 03445153 


- 03422002 
. 03399767 
. 03378402 
-03357866 
- 03338118 


. 03319120 
- 03300837 
- 03283236 
- 03266285 
- 03249955 


. 03234218 
. 03219048 
- 03204420 
- 93190311 
- 03176698 


- 03163560 
- 03150878 
- 03138633 
. 03126806 
- 03115382 


. 03104342 
. 03093674 
. 03083361 
- 03073389 
. 03063747 


- 03054420 
- 03045397 
- 03036667 
- 03028219 
. 03020041 


- 03012125 
- 03004460 
- 02997038 
-02989850 
. 02982887 








-02976141 
. 02969605 
-02963272 
-02957134 
.02951185 


.02945418 
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. 03886550 
.03853382 
. 03821718 
- 03791471 
. 03762558 


- 03734907 
-03708447 
- 03683114 
- 03658848 
- 03635593 


- 038613296 
-08591908 
- 03571385 
- 03551682 
- 03532760 


- 03514581 
. 03497110 
. 03480313 
- 03464159 
- 03448618 


- 03433663 
- 03419266 
. 03405404 
- 03392053 
- 03379191 


- 03366796 
. 03354849 
. 03343331 
- 03332224 
- 03321510 


-03311175 
. 03301201 
. 03291576 
. 03282284 
. 03273313 


. 03264650 
- 03256284 
.03248202 
- 03240393 
- 03232848 


- 03225556 
- 038218508 
-03211694 
- 03205107 
.03198737 


.03192577 
- 08186619 
. 03180856 
.03175281 
.03169886 


.03164667 
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.035(34 %) 
1.03500000 
0.52640049 

. 35693418 
. 27225114 


. 22148137 
. 18766821 
. 16354449 
. 14547665 
. 13144601 


. 12024137 
. 11109197 
. 10348395 
.09706157 
.09157073 


. 08682507 
. 08268483 
. 07904313 
.07581684 
. 07294033 


. 07036108 
.06803659 
.06593207 
.06401880 
. 06227283 


. 06067404 
. 05920540 
. 05785241 
. 05660265 
. 05544538 


. 05437133 
. 05337240 
. 05244150 
05157242 
.05075966 


.04999835 
. 04928416 
.04861325 
. 04798214 
. 04738775 


. 04682728 
. 04629822 
.04579828 
.04532539 
.04487768 


04445343 
. 04405108 
. 04366919 
.04330646 
.04296167 


04263371 








.04(4 %) 


1. 04000000 
0.53019608 
. 36034854 
. 27549005 


. 22462711 
. 19076190 
. 16660961 
. 14852783 
. 13449299 


. 12329094 
. 11414904 
- 10655217 
. 10014373 
. 09466897 


. 08994110 
. 08582000 
- 08219852 
. 07899333 
.07613862 


.07358175 
.07128011 
.06919881 
. 06730906 
. 06558683 


. 06401196 
. 06256738 
. 06123854 
.06001298 
. 05887993 


.05783010 
. 05685535 
.05594859 
. 05510357 
.05431477 


05357732 





Se 
"05106083 


. 05052349 
.05001738 
. 04954020 
. 04908989 
. 04866454 


. 04826246 
. 04788205 
.04752189 
.04718065 
.04685712 


. 04655020 


= i/( — v") 


| 








Rate 7 


-045(45 %) 


1. 04500000 
0. 53399756 

. 36377336 
27874365 


. 22779164 
. 19387839 
. 16970147 
. 15160965 
. 13757447 


. 12637882 
.11724818 
. 10966619 
. 10327535 
. 09782032 


.09311381 
. 08901537 
.08541758 
. 08223690 
07940734 


.07687614 
. 07460057 
.07254565 
. 07068249 
. 06898703 


. 06743903 
.06602137 
. 06471946 
.06352081 
. 06241461 


.06139154 
. 06044345 
. 05956320 


.05874453 . 


.05798191 


.05727045 
. 05660578 
. 05598402 
.05540169 
. 05485567 


.05434315 
. 05386158 
.05340868 
. 05298235 


"05258071 


. 05220202 


05184471 
.05150734 


.05118858 
. 05088722 


.05060215 
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.05(5 %) 
1. 05000000 
0.53780488 

. 36720856 

. 28201183 


. 23097480 
. 19701747 
. 17281982 


. 15472181 | 


. 14069008 


. 12950458 
. 12038889 
. 11282541 
. 10645577 
. 10102397 


. 09634229 


.09226991 |... 


. 08869914 
. 08554622 
. 08274501 


. 08024259 
.O7799611 
.07597051 
. 07413682 
.07247090 


.07095246 
. 06956432 
. 06829186 
. 06712253 
. 06604551 


.06505144 
. 06413212 
. 06328042 
. 06249004 
.06175545 


.06107171 
. 06043446 
. 05983979. 
. 05928423 
. 05876462 


. 05827816 
. 05782229 
. 05739471 
. 05699333 
. 05661625 


.05626173 
. 05592820 
.05561421 
.05531843 
. 05503965 


.05477674 


sa + i (Continued) 


.055 (53 %) 
1. 05500000 
0. 54161800 
. 37065407 
. 28529449 


. 23417644 
. 20017895 
. 17596442 
. 15786401 
. 14383946 


. 13266777 
. 12357065 
. 11602923 
. 10968426 
. 10427912 


. 08367933 
.08146478 
.07947123 
. 07766965 
. 07603580 


.07454935 
.07319307 
.07195228 
. 07081440 
. 06976857 


. 06880539 
.06791665 
. 06709519 
. 06633469 
. 065629538 


. 06497493 
. 06436635 
-,06379993 
. 06327217 
. 06277991 


. 06232034 
.06189090 
.06148927 
.06111337 
.06076128 


. 06043127 
.06012175 
. 05983129 
. 05955854 
. 05930230 


.05906145 


“ 
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ANNUITY WHOSE PRESENT VALUE IS 1 
a = i/(l — v0") = sa + i (Continued) 
—————— se 

















— 
a Rate 7 
AB, 
n 06(6%) | .065(63%) | .07(7%) | .075(74%) |  .08(8%) 
1 | 1.06000000 ; 1.06500000 ; 1.07000000 | 1.07500000 08000000 
2 | 0.54543689 | 0.54926150 | 0.55309179 | 0.55692771 . 56076923 
3] .37410981 .87757570 | .38105166 | .38453763 38803351 
4] .28859149 . 29190274 |. , 29522812 . 29856751 .30192080 
5| .23739640 | .24063454 | .24389069 . 24716472 25045645 
6| .20336263 20656831 . 20979580 | .21304489 21631539 
7| .17913502 . 182331387 | .18555322 | .18880032 . 19207240 
8] ..16103594 . 16423730 . 16746776 | .17072702 . 17401476 
9| .14702224 . 15023803 . 15348647 | .15676716 | .16007971 
10} .13586796 | .13910469 | .14237750 | .14568593 . 14902949 
11| .12679294 | .13005521 .13335690 | .13669747 | .14007634 
12| .11927703 .12256817 | 12590199 | .12927783 . 13269502 
13} .11296011 . 11628256 | ~.11965085 | .12306420 12652181 
14} .10758491 .11094048 | .11434494 | .11779737 | .12129685 
5} .10296276 | .10635278 | .10979462 | 11328724 11682954 
16} .09895214 | .10237757'| .10585765 .10939116 | .11297687 
17| .09544480 | .09890633 . 10242519 . 10600003 10962943 
18]. .09235654 |’ .09585461 .09941260 | .10302896 | . 10670210 
19| .08962086 | .09315575 | .09675301 .10041090 | . 10412763 
20] .08718456 | .09075640 | .09439293 .09809219 | .10185221 
21! .08500455 | 08861333 09228900 09602937 | 09983225 
22! .08304557 .08669120 | .09040577 | .09418687 | . 09803207 
*23| .08127848 | .08496078 08871393 .09253528 | 09642217 
24} .07967900 | .08339770 | .08718902 .09105008 | .09497796 
25] .07822672 .08198148 | .08581052 .08971067 | .09367878 
26| .07690435 | .08069480 | .08456103 08849961 .09250713 
27| .07569717 .07952288 | .08342573 .08740204 | 09144809 
28| .07459255 .07845305 | .08239193 .08640520 | .09048891 
29| .07357961 .07747440 08144865 08549811 08961854 
30| .07264891 .07657744 .08058640 | .08467124 . 08882743 
31} .07179222 07575393 .07979691 .08391628 08810728 
321 .07100234 .07499665 | .07907292 08322599 .08745081 
33} .07027293 .07429924"|. 07840807 08259397 08685163 
34| .06959843 .07365610 | .07779674 .08201461 08630411 
35| .06897386 | .07306226 | .07723396 08148291 . 08580326 
36), .06839483 07251332 .07671531 .08099447 | .08534467 
37} .06785743 .07200534 | .07623685 08054533 08492440 
38]  .06735812 .07153480 | .07579505 .08013197 | .08453894 
39| .06689377 .07109854 | .07538676 | .07975124 08418513 
40| .06646154 .07069373 .07500914 | .07940031 .08386016 
41| .06605886 .07031779 07465962 .07907663 08356149 
42| .06568342 06996842 .07433591 .07877789 08328684 
43| .06533312 06964352 07403590 07850201 08303414 
44| 06500606 06934119 07375769 07824710 08280152 
45| .06470050 .06905968 .07349957 .07801146 | 08258728 
46| .06441485 | .06879743 .07325996 | .07779353 08238991 
47| .06414768 | .06855300 .07303744 .07759190 | .08220799 
48'| .06389766 .06832506 |  .07283070 .07740527 | .08204027 
49} .06366356 |. .06811240 | .07263853 07723247 | .08188557 
50! .06344429 | .06791393 07245985 07707241 .08174286 
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COMPOUND AMOUNT OF 1 FOR FRACTIONAL 


PERIODS We BY . 
Pp 4% tz % 4% rz % i% 





















































2/ 1.0012 492 | 1.0020 812 | 1.0024 969 | 1:0029 124 | 1.0037 430 
3] 1.0008 326 | 1.0013 870 | 1.0016 639 | 1.0019 407 | 1.0024 938 
4} 1.0006 244 | 1.0010 400 | 1.0012 477 | 1.0014 552 | 1.0018 697 
6 | 1.0004 162 | 1.0006 932 | 1.0008 316 | 1.0009 699 ~ 1.0012 461 
12] 1.0002 089 | 1.0003 466 | 1.0004 157 | 1.0004 848 | 1.0006 229 
13 | 1.0001 921°] 1.0003 199 | 1.0003 837 | 1.0004 475 | 1.0005 749 
26 | 1.0000 960 | 1.0001 599 | 1.0001 919 | 1.0002 237 1.0002 874 
52 | 1.0000 480 | 1.0000 800 |} 1.0000 959 | 1.0001 119 | 1.0001 437 
365 | 1.0000 068 | 1.0000 114 | 1.0000 137 | 1.0000 159 | 1.0000 205 
ROOT Zo NOS ILS % ns 7a 14% BSCy OHS % Oo _ 
2| 1.0049 876 | 1.0056 093 | 1.0062 306 | 1.0074 721 | 1.0087 121 
3 | 1.0033 223 | 1.0037 360:| 1/0041 494 | 1.0049 752 | 1.0057 996 
4 | 1.0024 907 '| 1.0028 008 |} 1.0031 105 | 1.0037 291 | 1.0043 466 
6 | 1.0016 598 | 1.0018 663°| 1.0020 726] 1.0024 845 | 1.0028 956 
12 | 1.0008 295 | 1.0009 327 | 1/0010 357 |'1.0012 415 | 1.0014 468 
13 | 1.0007 657 | 1.0008 609 | 1.0009 560 | 1.0011 459 | 1.0013 354 
26 | 1.0003 828 | 1.0004 304 |} 1.0004 779 | 1.0005 728 | 1.0006 675 
52} 1.0001 914 | 1.0002 152 | 1.0002 389 | 1.0002 864 | 1.0003 337 
365 | 1.0000 273 | 1.0000 307 | 1.0000 340 | 1.0000 408 | 1.0000 475 
P 2% 2t % 24% 25% 3% 
2| 1.0099 505 | 1.0111 874 | 1.0124 228 | 1,0136 568 | 1.0148 892 
3] 1.0066 227 | 1.0074 444 | 1.0082 648 | 1.0090 839.] 1.0099 016 
4} 1.0049 629 | 1.0055 782 | 1.0061 922 | 1.0068 052 | 1.0074 171 
6) 1.0033 059 | 1.0037 153 | 1.0041 239 1.0045 317 | 1.0049 386 
12 | 1.0016 516 | 1.0018 559 | 1.0020 598 | 1.0022 633 | 1.0024 663 
13 | 1.0015 244 | 1.0017 130 | 1.0019 012 | 1.0020 890 | 1.0022 763 
26 | 1.0007 619 | 1.0008 562 | 1.0009 502 | 1.0010 440 } 1.0011 375 
52! 1.0003 809 | 1.0004 280 | 1.0004 750 | 1.0005 218 | 1.0005 686 
365 | 1.0000 543 | 1.0000 610 | 1.0000 676 |. 1.0000 743 | 1.0000 810 
Pp 34% 4% 43% 5% 53% 
2| 1.0173 495 | 1.0198 039 | 1.0222 524 | 1.0246 951 | 1.0271 319 
3] 1.0115 331 | 1.0131 594 | 1.0147 805 | 1.0163 964 | 1.0180 071 
4| 1.0086 374 | 1.0098 534 | 1.0110 650 | 1.0122 722 | 1.0134 752 
6| 1.0057 500 | 1.0065 582 | 1.0073 631 | 1.0081 649 | 1.0089 634 
12 | 1.0028 709.| 1.0032 737 | 1.0036 748 | 1.0040 741 | 1.0044 717 
13| 1.0026 498 | 1.0030 215 | 1.0033 916 | 1.0037 601 | 1.0041 270 
26| 1.0013 240 | 1.0015 096 | 1.0016 944 | 1.0018 783 1.0020 614 
52 | 1.0006 618 | 1.0007 545 | 1.0008 468 | 1.0009 387 | 1.0010 302 
365 _1.0000 942 | 1.0001 075 | 1.0001 206 | 1.0001 337 | 1.0001 467 
Pp 6% 63 % 7% 74% 8% 
9 | 1.0295 630 | 1.0319 884 | 1.0344 080 | 1.0368 221 1.0392 305 
3] 1.0196 128 | 1.0212 135 | 1.0228 091 | 1.0243 998 1.0259 856 
4| 1.0146 738 | 1.0158 683 | 1.0170 585 | 1.0182 446 | 1.0194 265 
6| 1.0097 588 | 1.0105 511 | 1.0113 403 | 1.0121 264 1.0129 095 
12 | 1.0048 676 | 1.0052 617 | 1.0056 541 | 1.0060 449 | 1.0064 340 
13 | 1.0044 923 | 1.0048 560 | 1.0052 181 1.0055 786 | 1.0059 376 
26 | 1.0022 436 | 1.0024 250 | 1.0026 056 | 1.0027 854 | 1.0029 644 
52 | 1.0011 212 | 1.0012 118 | 1.0013 020 | 1.0013 918 | 1.0014 811 
365 | 1.0001 596 | 1.0001 726 | 1.0001 854 | 1.0001 982 | 1.0002 109 
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NOMINAL RATES CONVERTIBLE p TIMES PER YEAR 
EQUIVALENT TO EFFECTIVE Saal i GIVEN IN 


HEADING, j, = p[(l + i)? — 1) 
P % Be % 1% 1% 1% 











Wo Koo ~,0025 094 | .0041 928 | .0050 376 | .0058 846 | .0075 848 

.0025 032 | 10041 754 | .0050 125 | .0058 504 | (0075 281 

2 0024 984 | .0041 623 | .0049 938 | [0058 249 | |0074 860 

4 .0024 977 | .0041 602 | .0049 907 | .0058 206 | .0074 790 

6 0024 974 | .0041 595 | .0049 896 | .0058 192 | |0074 767 

12 .0024.971 | 10041 587 | .0049°886\|.0058 178 | .0074 743 

13 0024 971} (0041 587 | .0049 885 | .0058 177 | .0074 742 

52 .0024 969 | .0041 582 | .0049'878'| .0058 167 | .0074 725 

365 0024 969 | .0041 580 | .0049 876 | .0058 164 | |0074 721 

_ 2. _|_.0024 969} 0041 580 | 0049875 | .0058 164 | 10074 720_ 
Pp , AG 13% 1i% 14% 14% 

} | .0101 510 |~.0114 413 |".0127 363 | .0153 409 | .0179 648 

3 .0100 500,,| -0113-133.| .0125 781 | .0151 125 | .0176 531 

2 .0099 751 | .0112 185 | -0124 612 | .0149 442 | {0174 241 

4 .0099 627.) 10112 029 | .0124 418] .0149 164 | .0173 863 





.0099. 586} 0111 976 | .0124 354:} .0149 O71 | .0173 737 
0099 545 | .0111 924 | .0124 290 | .0148 979 | .0173 612 
-0099 541 | .0111 920 | '.0124 285° | .0148 971 | .0173 602 


-0099 513 | .0111 884 | .0124 240 | .0148 907 | .0173 515 
0099 505 | .0111 874 | .0124 227 | .0148 889 | .0173 490 
-0099 503 | .0111 872 | .0124 225 | .0148 886 | .0173 486 


2% 25% 25% 23% 3%. 
.0206. 080.|, .0232. 708 | .0259. 532.) .0286 553 | .0313 772 


-0202 000 | .0227 531 | .0253 125 | .0278 781 | .0304 500 
.0199 010 |} .0223 748 |..0248 457 | .0273 135 | .0297 783 


.0198 517 | /0223 126 |'.0247 690 | .0272 209 | .0296 683 
.0198 353 | \0222'919 | .0247 435 | .0271 901 | .0296 317 
.0198-190') .0222°713 | ''.0247 180°) !0271 594 | .0295 952 
0198: 177,} .0222 697.) ,.0247 ,161,),,.0271 570 |, .0295 924 


.0198 064 | (0222 554 | .0246 985 | .0271 358 | .0295 672 
.0198 032 | .0222 513 | .0246 934 | .0271 297 | .0295 600 
-0198 026 | .0222 506 | .0246 926 | .0271 287 | .0295 588 


6 
12 
13 
52 

365 
o 
Pp 

t 

3 

2 

4 

6 
12 
13 
52 

365 
ao 
p 34% 4% 44% % 53% 

t 

2 

2 

4 

6 
12 
13 
52 

365 
oo 
P 

t 

2 

2 

4 

6 
12 
13 
52 














.0368 808 | .0424 647 | .0481° 297.) .0588 766 | .0597 062 
.0356 125 | .0408 000 | .0460 125 | .0512 500 | .0565 125 
.0346 990 | .0396 078 | .0445 048 | .0493 902 | .0542 639 


.0345 498 | .0394 136 | .0442 600 | .0490 889 | .0539 007 
.0345 002 | .0393 492 | .0441 787 | .0489 891 | .0537 804 
.0344 508 | .0392 849 | .0440 977 | .0488 895 | .0536 604 
.0344 470 | .0392 799 | .0440 915 | .0488 818 | .0536 512 


.0344 128 | .0392 355 | .0440:'355 | .0488 131 | .0535 683 
.0344 030 | .0392 228 | .0440 195 | .0487 934 | .0535 447 
.0344 014 | .0392 207 | .0440 169 | .0487 902 | .0535 408 


6 % 63 % % 4% 8% 
.0656 198 | .0716 166 | .0776 990 } .0888 673 | .0901 223 
.0618 000 | .0671 125 | .0724 500 | .0778 125 | .0832 000 
0591 260 | .0639 767 | 0688 161 | .0736 441 | .0784 610 


.0586 954 | .0634 731 | .0682 341 | .0729 784 | .0777 062 
.0585 528 | .0633 064 | .0680 416 | .0727 583 | .0774 567 
.0584 106 | 10631 403 | .0678 497 | .0725 390 | .0772 084 
.0583 997 | 10631 276 | .0678 350 | .0725 222 | .0771 893 


0583 016.| .0630 129 | .0677 027 | .0723 710 | .0770 180 


365 .0582 736 | .0629 802. | .0676 649 | .0723 278 | .0769 692 
« .0582. 689 | .0629 748 | .0676 586 | .0723 207 | .0769 610 
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AMOUNT FOR YEAR OF p DEPOSITS OF 1/p, p TIMES 
PER YEAR, i/j, 





















































Pp t% ¥z Ta 270 rz % $% roa 
4 |) 0.9962 5 0.9937 717 | 0.9925 312 | 0 9912 924 | 0.9888 201 
$| 0'9974 8 | 0.9979 210 | 0.9975 062_| 0.9970 918 | 0.9962 840 
3 | 1.0006 246 | 1.0010 406 | 1.0012 484 | 1.0014 562 | 1.0018 715 
4} 1.0009 370 } 1.0015 611 | 1.0018 730 | 1.0021 848 | 1.0028 081 
6 | 1.0010 412 | 1.0017 347 | 1.0020 813 | 1.0024 278 | 1.0031 205 
12} 1.0011 453 | 1.0019 083 | 1.0022 896 | 1.0026 708 | 1.0034 329 
13 | 1.0011 533 | 1.0019 216 | 1.0023 056 | 1.0026 895 | 1.0034 569 
52 | 1.0012 254 | 1.0020 418 | 1.0024 498 | 1.0028 577 | 1.0036 732 
365 | 1.0012 461 | 1.0020 762 | 1.0024 911 | 1.0029 058 | 1.0037 351 
« 1.0012 495 | 1.0020 819 | 1.0024 979 | 1.0029 138 | 1.0037. 453 
Pp 1% 13% 13% 1% ee i eee 
2] 0.9851 244 | 0.9832 823 | 0.9814 441 | 0.9777 791 | 0.9741 295 
2 | 0.9950 249 | 0.9944 065 | 0.9937 888 | 0.9925 558 | 0.9913 259 
2] 1.0024 938 |} 1.0028 046 | 1.0031 153 | 1.0037 360.| 1.0043 618 
4] 1.0037 422 | 1.0042 089 | 1.0046 754 | 1.0056 076 | 1.0065 388 
6 | 1.0041 586 | 1.0046 773 | 1.0051 958 | 1.0062 319 | 1.0072 671 
12} 1.0045 751 | 1.0051 458 | 1.0057 163 | 1.0068 565 | 1.0079 957 
13 | 1.0046 071 | 1.0051 819 | 1.0057 564 | 1.0069 046 | 1.0080 518 
52] 1.0048 956 | 1.0055 063 | 1.0061 169 | 1.0073 372 | 1.0085 564 
365 | 1.0049 780 | 1.0055 991 | 1.0062 199 | 1.0074 608 | 1.0087 007 
co 1.0049 917 | 1.0056 145 | 1.0062 371 1.0074 814_ _1.0087 247_ 
p 2% 24% 23% 23% 3% 
2 | 0.9704 950 | 0.9668 757 | 0.9632 715 | 0.9596 824 | 0.9561 082 
+ | 0.9900 990 | 0.9888 752 | 0.9876 543 | 0.9864 365 | 0.9852 217 
2} 1.0049 752 | 1.0055 937 | 1.0062 114 | 1.0068 284 | 1.0074 446 
4| 1.0074 686 | 1.0083 984 | 1.0093 268 |.1.0102 542 | 1.0111 807 
6 | 1.0083 013 | 1.0093 344 | 1.0103 667 | 1.0113 979 | 1.0124 282 
12} 1.0091 339 | 1.0102 711 | 1.0114 072 | 1.0125 424 | 1.0136 766 
13 | 1.0091 980 } 1.0103 431 | 1.0114 873 | 1.0126 305 | 1.0137 727 
52 | 1.0097 747 | 1.0109 919 | 1.0122 082 | 1.0134 234 | 1.0146 376 
365 | 1.0099 396 | 1.0111 775 | 1.0124 143 | 1.0136 502 | 1.0148 850 
Co 1.0099 670 | 1.0112 083 | 1.0124 486 | 1.0136 878 | 1.0149 261 
P 33% 4% 44% 5% 54% 
+ | 0.9490 046 | 0.9419 6 0.9349 7 0.9280 5 0.9211 8 
+ | 0.9828 010 | 0.9803 922 | 0.9779 951 | 0.9756 098 | 0.9732 360 
2| 1.0086 748 | 1.0099 020 | 1.0111 262 | 1.0123 475 | 1.0135 660 
4] 1.0130 309 | 1.0148 774 | 1.0167 203 | 1.0185 594 | 1.0203 950 
6 | 1.0144 858 | 1.0165 396 | 1.0185 895 | 1.0206 357 | 1.0226 781 
12 | 1.0159 420 | 1.0182 035 | 1.0204 611 | 1.0227 148 | 1.0249 647 
13 | 1.0160 541 | 1.0183 316 | 1.0206 051 | 1.0228 748 | 1.0251 407 
52 | 1.0170 632 | 1.0194 847 | 1.0219 623 | 1.0243 160 | 1.0267 259 
365 | 1.0173 517 | 1.0198 145 | 1.0222 733 | 1.0247 282 | 1.0271 793 
« 1 0173 997 | 1.0198 693 | 1.0223 349 | 1.0247 967 | 1.0272 546 
P 6 % 63 % 7% 74% 8% 
+ | 0.9143 7 0.9076 1 0.9009 1 0.8942 7 0.8876 8 
} | 0.9708 738 | 0.9685 230 | 0.9661 836 | 0.9638 554 | 0.9615 385 
2] 1.0147 815 | 1.0159 942 | 1.0172 040 | 1.0184 110 | 1.0196 152 
4] 1.0222 269 } 1.0240 552 | 1.0258 800 | 1.0277 013 | 1.0295 190 
6 | 1.0247 168 | 1.0267 517 | 1.0287 830 | 1.0308 106 | 1.0328 346 
12 | 1.0272 107 | 1.0294 529 | 1.0316 914 | 1.0339 262 | 1.0361 572 
13 | 1.0274 027 | 1.0296 609 | 1.0319 154 | 1.0341 661 | 1.0364 131 
52 | 1.0291 319 | 1.0315 340 | 1.0339 324 | 1.0363 270 | 1.03887 179 
365 | 1.0296 265 | 1.0320 699 | 1.0345 095 | 1.0369 453 | 1.0393 774 
c) 1.0297 O87 | 1.0321 589 | 1.0346 053 | 1.0370 480 | 1.0394 870 
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} Dz, probability of living; gz, 






































AMERICAN EXPERIENCE MORTALITY TABLE 


000 living at age 10, giving: lz, number of living; dz, number 


probability of dying for age x from 


“ lz dz | Pz Qz z lz dz Pz Qz 
ee ee ee a ee | ee 
00000} 749} .992510} . 007490 55 | 64563)1199] .981429] 018571 
99251] 746] .992484] .007516] 56 63364|1260} .980115} .019885 
98505) 743] .992457| .007543]) 57 62104/1325|] .978665) .021335 
97762) 740] .992431] .007569|| 58 60779/1394| .977064| .022936 
97022) 737) .992404! .007596) 59 59385/1468} .975280| .024720 
96285| 735} .992366] . oo7634| 60 | 57917/1546| .973307| .026693 
95550) 732] .992339] .007661]| 61 56371/1628] .971120] .028880 
94818) 729] .992312] .007688] 62 54743/1713| .968708] .031292 
94089| 727| .992273) .007727] 63 53030/1800) .966057| .033943 
93362] 725) .992235| .007765] 64 51230/1889] .963127| .036873 
92637} 723} .992195) .007805] 65 49341/1980; .959871) .040129 
91914; 722! .992145| .007855] 66 47361/2070| .956293] .043707 
91192) 721] .992094| .007906] 67 45291/2158] .952353] .047647 
90471} 720! .992042| .007958] 68 43133/2243) .947998} .052002 
89751) 719} .991989} .008011/ 69 40890/2321| .943238] .056762 
89032} 718] .991935| .008065] 70 38569/2391] .938007} .061993 
88314} 718] .991870] .00813 71 | 36178/2448} .932335] .067665 
87596| 718} .991803] .008197] 72 33730|2487| .926267| .073733 
86878} 718] .991736] .008264 73 | 31243/2505} .919822) . 080178 
86160] 719} .991655} .008345] 74 28738/2501| .912972] .087028 
85441) 720] .991573} -008427] 735 26237/2476) .905629]} .094371 
84721) 721} .991490} .008510! 76 23761|2431] .897689} .102311 
723} .991393] .008607] 77 21330/2369) .888936] .111064 
83277| 726} .991282| .008718] 78 18961/2291| .879173] .120827 
82551) 729} .991169] .008831] 79 16670/2196} .868266| .131734 
81822} 732) .991054! .008946] 80 14474/2091] .855534| .144466 
81090] 737} .990911) .009089] 81 12383/1964] .841395|] .158605 
80353) 742) .990766] .009234| 82 10419/1816} .825703] .174297 
79611) 749) .990592! .009408] 83 8603/1648] .808439] .191561 
78862) 756) .990414} .009586] 84 6955/1470) .788641| .211359 
78106; 765} .990206 4d 009794! 85 5485/1292] .764448] . 235552 
77341| 774} .989992}°.010008) 86 4193)1114| .734319] .265681 
76567| 785} .989748| .010252\| 87 3079} 933] .696980} .303020 
75782| 797| .989483} .010517] 88 2146) 744) .653308|] .346692 
74985) 812} .989171! .010829]| 89 1402} 555) .604137] .395863 
74173} 828} .988837] .011163|| 90 847) 385) .545455| .454545 
73345) 848) .988438} .011562/ 91 462) 246] .467532] .532468 
72497) 870} .988000! .012000) 92 216) 137] .365741| .634259 
71627] 896} .987491| .012509] 93 79| 58) .265823] .734177 
70731) 927| .986894) .013106) 94 21} 18] .142857| .857143 
69804} 962! .986219! .013781] 95 3 3} .000000}1.000000 
68842/1001| .985459) .014541 
67841/1044; .984611|} .015389 
66797/1091| .983667| .016333 
os ehe . 982604, .01 aa 


a a ee 


a eal == 


eS ee 
ack me 
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Ne =) Deca ena Daan es + Dos . ldeeah wv 
M; = Cz + Cz41 + Cr42 ae A + Cos * : ys 
1+ ar = N./D- “s Az = M:z/Dz — a 
Dz = vlz Cz = vF*Idz \ 
i nn nN nn EEE SS 
x | Dz | N, | Cz | M:z 1 + az ; Az 
pues re teeta les pg pe te eee 
10 74409.4 | 1811 346 | 541.094 | 21651.7 | 24.3430 | .290981 
11 71701.0 | 1736 936 | 523.229 | 21110.7 | 24,2247 | 294426 
12 69089.4 | 1665 235 | 505.947 | 20587.4 | 24.1026 | .297982 
13 66571.2 | 1596 146 | 489.227 | 20081.5 | 23.9765 | .301654 
14 64143.0 | 1529 575 | 473.052 | 19592.3 | 23.8463 | .305447 
15 61801.7 | 1465 432 | 458.028 | 19119.2 | 23.7118 | .309364 
16 59543.6 | 1403 630 | 442.872 | 18661.2 | 23,5731 | .313403 
17 57366.4 | 1344 086 | 428.211 | 18218.3 | 23.4298 | ..317578 
18 55267.4 | 1286 720 | 414.598 | 17790.1 | 23.2817 | .321891 
19 532430} 1231 453 | 401.415 | 17375.5 | 23.1289 | .326343 
20 51290.9 | 1178 210 | 388.648 | 16974.1 | 22.9711 | .330938 
21 49408 3 | 1126 919 | 376.806 } 16585.4 | 22.8083 | .335681 
22 47592.4 | 1077 510 | 365.325 | 16208.6 | 22.6404 | .340571 
23 45840.9 | 1029 918 | 354.192 | 15843.3 | 22.4672 | .345615 
24 44151.5 984 077 | 343.398 | 15489.1 | 22.2886 | .350817 
25 42522 .2 939 926 | 332.933 | 15145.7 | 22.1044 | .356184 
26 40950. 7 897 403 | 323.236 | 14812.8 |} 21.9142 | .361722 
27 39434 .8 856 453 | 313.821 | 14489.5 | 21.7182) | .367431 
28 37972 .4 817 018 | 304.681 | 14175.7 | 21.5161 | .373317 
29 36561. 7 779 046 | 296.218 | 13871.0 } 21.3077 | .379387 
30 35200 .6 742, 484 | 287.991 | 13574.8 | 21.0930 | .385642 
31 33887 .3 707 283 | 279.991 | 13286.8 | 20.8716 | .392089 
32 32620.3 673 396 | 272.590 | 13006.8 | 20.6435 | .398734 
33 31397 .6 640 776 | 265.749 | 12734.2 | 20.4084 | .405580 
34 30217,4 609 378 | 259.074 | 12468.5 | 20.1665 | .412627 
35 29078, 2 579 161 | 252.564 | 12209.4 | 19.9174 | .419883 
36 27978.7 550 082 | 246.882 | 11956.9 | 19.6608 | .427356 
37 26916.9 522 104 | 241.318 } 11710.0 | 19.3969 | .435042 
38 25891.6 495 187 | 236.499 | 11468.7 | 19.1254 | .442949 
39 24901.0 469 295 | 231.757 | 11232.2 | 18.8465 | .451073 
40 23943 .9 444 394 | 227.685 | 11000.4 | 18.5598 | .459423 
41 23018,8 420 450 | 223.654 | 10772.7 | 18.2655 | .467996 
42 22124,7 397 432 | 220.226 | 10549.1 | 17.9632 |. .476799 
43 21260.1 375 307 | 217.080 | 10328.8 | 17.6531 | .485832 
44 20423 8 354 047 | 214.724 | 10111.8 | 17.3350 | .495097 
45 19614,2 333 623 | 212.578 | 9897.03 | 17.0093 | .504585 
46 18830.3 314 009 | 211.371 | 9684.45 | 16.6747 | , 514301 
47 18070,5 295.178 | 210.539 | 9473.08 | 16.3348 | .524229 
48 17333 .6 277 108 | 210.515 | 9262.54 | 15.9867 | .534368 
49 16618 .3 259 774 | 211.455 | 9052.03 | 15.6318 | .544703 
50 15922.8 243 156 | 213.048 | 8840.57 | 15.2709 | .555215 : 
51 15246.0 227 233 | 215.228 | 8627.53 | 14.9045 | .565889 
52 14586 .7 211 987 | 217.935 | 8412.30 | 14.5329 | .576711 
53 13943 .9 197 401 | 221.113 | 8194.36 | 14.1568 | .587667 
54 13316.6 183 457 | 224.905 | 7973.25 | 13.7765 | .598743 
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Zz | Dz N, | Cz Mz | 1 + az Az 
55 12703.9 | 170140 229.052 | 7748.34 | 13.3928 | .609920 
56 12104.8 | 157436 233.695 | 7519.29 | 13.0061 | .621182 
57 11518.5 | 145331 238.593 | 7285.60 | 12.6172 | .632510 
58 10944.5 | 133813 243.706 | 7047.00 | 12.2265 | .643888 
59 10382.0 | 122868 249.168 | 6803.30 | 11.8348 | .655298 
60 9830.43 | 112486 254.764 | 6554.13 | 11.4427 | .666718 
61 9289.34 | 102656 260.463 | 6299.37 | 11.0509 | .678128 
62 8758.32 93366.6 | 266.080 | 6038.90 | 10.6603 | .689505 
63 8237.14 84608.2 | 271.450 | 5772.82 | 10.2716 | .700828 
64 7725.77 76371,1 | 276.575 | 5501.37 9.88524) .712080 
65 7224.18 68645.3 | 281.455 | 5224.80 9.50217] .723238 
66 6732.31 61421.2 | 285.678 | 4943.34 9.12334] .734272 
67 6250. 54 54688.8 | 289.148 | 4657.67 8.74945] .745162 
68 5779.34 48438 .3°} 291.784 | 4368.52 8.38128) .755885 
69 5319.23 42659.0:| 293.136 | 4076.73 8.01976| .766415 
70 4871.16 37339.7 | 293.182 | 3783.60 7.66547| .776734 
71 4436.10 32468.6 | 291.428 | 3490.42 7.31916) .786820 
72 4015.47 28032.5 | 287.447 | 3198.99 6.98112) . 796666 
73 3611.07 24017.0 | 281.095 | 2911.54 6.65094) . 806283 
74 3224.79 20405.9 | 272.472 | 2630.45 6.32783] .815694 
75 2858.40 17181..1 | 261.892 | 2357.97 6.01076) .824929 
76 2513.25 14322.7 | 249.643 | 2096.08 5.69889) .834013. 
77 2190.41 11809.5 | 236.190 | 1846.44 5.39146) .842967 
78 1890.42 9619.09 || 221.761 | 1610.25 5.08834) .851796 
79 1613. 60. 7728.67 | 206.374 | 1888,49 4.78972) .860494 
80 1360. 22 6115.07 | 190.783 | 1182.12 4.49563} .869059 
81 1129, 82 4754.85 | 173.976 | 991.333 4.20849| .877423 
82 922.940 3625.02 | 156.180 | 817.357 3.92769} .885601 
83 739. 878 2702.08 | 137.604 | 661.177 3.65207] .893629 
-» 84 580.725 1962.21 | 119.166 | 523.5738 3.37889) .901586 
85 444,644 1381.48 | 101.686 | 404.407 8.10694; .909507 
86 330. 007 936.837 | 85.1229 | 302.721 2.83884) .917315 
87 235.272 606.829 | 69.2159 | 217.598 2.57926] .924876 
88 159. 204 371.557 | 53.5871 | 148.382 2.33384] .932024 
89. 100. 980 212,353 | 38,8099 | 94.7949 2.10292) .938750 
90 59, 2288 111.373 | 26,1381 | 55,9850 1.88039] .945231 
91- 31.3657 52.1442 | 16.2148 | 29,8469 1.66249! _951579 
92 14.2373 20.7785 | 8.76715 | 13.6321 1.45944) .957492 
93 5.05551 6.54120 | 3.60354 | 4.86499 1.29388] .962314 
94 1.30473 1.48569 | 1.08577 | 1.26146 1.13870! .966834 
95 0.180961} 0.180961} 0.175690} 0.175690] 1.00000] .970874 
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INS! Detain wane ae + Dos 
= Cz + Cr41 + Crz2 °° * + Cos 
1+ a: = N./Dz = M:z/Dz 

x | Dz | N. Cs Mz 1l+az Az 
10 70891.9 |, 1575 535 | 513.024 | 17612.9 | 22.2245 24845 
11 67981.5 | 1504 643 | 493.690 | 17099.9 | 22.1331 . 25154 
12 65189.0 | 1486 662 | 475.077 | 16606.2 | 22.0384 . 25474 
13 62509.4 | 1371 473 | 457.159 | 16131.1 | 21.9403 25806 
14 59938.4 | 1308 963 | 439.908 | 15674.0 | 21.8385 26151 
15 57471.6 | 1249 025 | 423.879 | 15234.1 | 21.7329 . 26508 
16 55104.2 | 1191 553 | 407.873 | 14810.2 | 21.6236 26877 
17 52832.9 | 1136 449 | 392.465 | 14402.3 | 21.5102 27261 
18 50653.9 | 1083 616 | 378.153 | 14009.8 | 21.3926 - 27659 
19 48562.8 | 1032 962 | 364.360 | 13631.7 | 21.2707 . 28071 
20 46556 .2 984 400 | 351.068 | 13267.3 | 21.1443 - 28497 
21 44630.8 937 843 | 338.727 | 12916.3 | 21.0134 28940 
22 42782.8 893 213 | 326.819 | 12577.5 | 20.8779 29399 
23 41009 .2 850 430 | 315.329 | 12250.7 | 20.7375 29873 
24 39307. 1 809 421 | 304.243 | 11935.4 | 20.5922 30365 
25 37673 .6 770 114 | 293.545 | 11631.1 | 20.4417- 30873 
26 36106. 1 732 440 | 283.619 | 11337.6 | 20.2858 31401 
27 34601.5 696 334 | 274.028 | 11054.0 | 20.1244 31947 
28 33157 .4 661 732 | 264.761 | 10779.9 | 19.9573 32512 
29 31771.3 628 575 | 256.164 | 10515.2 | 19.7843 33097 
30 30440 .8 596 804 | 247.846 | 10259.0 | 19.6054 33702 
31 29163.5 566 363 | 239.797 | 10011.2 | 19.4202 . 34328 
32 27937.5 537 199 | 232.331 9771.37| 19.2286 34976 
33 26760.5 509 262 | 225.406 9539.04) 19.0304 35646 
34 25630.1 482 501 | 218.683 9313.64) 18.8256 36339 
35 24544.7 456 871 | 212.158 9094.96) 18.6138 37055 
36 23502.5 432 327 | 206.383 8882.80) 18.3949 37795 
37 22501 .4 408 824 | 200.757 8676.41) 18.1688 38560 
38 21539 .7 386 323 | 195.798 8475.66) 17.9354 39349 
39 20615.5 364 783 | 190.945 8279.86) 17.6946 40163 
40 19727 .4 844 167 | 186.684 8088.91} 17.4461 41003 
41 18873 .6 324 440 | 182.493 7902.23) 17.1901 41869 
42 18052 .9 305 586 | 178.828 7719.74, 16.9262 42762 
43 17263 .6 287 €13 | 175.422 7540.91) 16.6543 43681 
44 16504 .4 270 z5u | 172.679 7365.49) 16.3744 44628 
45 15773 .6 253 745 | 170.127 7192.81} 16.0867 45600 
46 15070.0 237 972 | 168.345 7022.68) 15.7911 46600 
47 14392 .1 222 902 | 166.872 6854.34) 15.4878 47626 
48 13738 .5 208 510 | 166.047 6687.47) 15.1770 48677 
49 13107.9 194 771 | 165.982 6521.42) 14.8591 49752 Z 
50 12498 .6 181 663 | 166.424 6355.44) 14.5346 50849 
51 11909.6 169 165 | 167.315 6189.01) 14.2041 51967 
52 11339.5 157 255 | 168.602 6021.70) 13.8679 53104 
53 10787.4 145 916 | 170.234 5853.09) 13.5264 . 54258 
54 10252.4 135 128 | 172.317 5682.86) 13.1801 . 55430 
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=z | Dz | N, | Cz | Mz | 1+ az 
55 9733.40 | 124876 174.646 | 5510.54 | 12.8296 
56 9229.60 | 115142 177.325 |°5335:90 | 12.4753 
57 8740.17 | 105913 180.167 | 5158.57 | 12.1179 
58 8264.44 97172.6 | 183.140 | 4978.41 | 11.7579 
59 7801.82 88908.2 | 186.340 | 4795.27 | 11.3958 
60 7351.65 81106.4 | 189.604 | 4608.93 | 11.0324 
61 6913.44 73754.7 | 192.909 | 4419.32 | 10.6683 
62 6486.75 66841.3 | 196.117 | 4226.41 | 10.3043 
63 6071.27 60354.5 | 199.109 | 4030.30 9.9410 
64 5666.85 54283.3 | 201.887 | 3831.19 9.5791 
65 5273 .33 48616.4 | 204.457 | 3629.30 9.2193 
66 4890.55 43343.1 | 206.522 | 3424.84 8.8626 
67 4518.65 38452.5 | 208.021 | 3218.32 8.5097 
68 4157.82 33933.9 | 208.903 | 3010.30 8.1615 
69 3808.32 29776.1 | 208.858 | 2801.40 7.8187 
70 3470.67 25967.7 | 207.881 | 2592.54 7.4820 
71 3145.43 22497.1 | 205.639 | 2384.66 7.1523 
72 2833 .42 19351.6 | 201.851 | 2179.02 6.8298 
73 2535.75 16518.2 | 196.436 | 1977.17 6.5141 
74 2253.57 13982.5 | 189.491 | 1780.73 6.2046 
75 1987.87 11728.9 | 181.253 | 1591.24 5.9002 
76 1739.39 9741.03 | 171.940 | 1409.99 5.6002 
77 1508 . 63 8001.63 | 161.889 | 1238.05 5.3039 
78 1295.73 6493.00 | 151.265 | 1076.16 5.0111 
79 1100.65 5197.27 | 140.089 | 924.894 4.7220 
80 923.338 4096.62 | 128.880 | 784.805 4.4368 
81 763 . 234 3173.29 | 116.959 | 655.925 4.1577 
82 620.465 2410.05 | 104.488 | 538.966 3.8843 
83 494.995 1789.59 | 91.6153 | 434.478 3.6154 
84 386.641 1294.59 | 78.9564 | 342.862 3.3483 
85 294.610 907.951 | 67.0490 | 263.906 3.0819 
86 217.598 613.342 | 55.8566 | 196.857 2.8187 
87 154.383 395.744 | 45.1992 | 141.000 2.5634 
88 103 . 963 241.361 | 34.8243 | 95.8011 2.3216 
89 65.6231 137.398 | 25.0993 | 60.9768 2.0937 
90 38.3047 71.7747 | 16.8224 | 35.8775 1.8738 
91 20.1869 33.4700 | 10.3854 | 19.0551 1.6580 
92 9.11888 13.2831 | 5.58815 | 8.66969 1.4567 
93 3.22236 4.16421 | 2.28578 | 3.08155 1.2923 
94 0.827611) 0.941843} 0.685392} 0.795762) 1.1380 
95 0.114232) 0.114232) 0.110369} 0.110369} 1.0000 
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COMMUTATION COLUMNS 4% — 
RE Sve Sn sea ee + Doss > i <1" 
Mz = Cz + Cz41 + Cr+2 a + Cos 
1+4+a-=N./D, Az = Mz/D: 
in 
xz | Dz | Nz | Cz | Mz | I -Fraz Az 
10 67556.4 | 1379 083 | 486.536 | 14514.8 | 20.4138 | .214854 
11 64471.6 | 1311 527 | 465.949 | 14028.2 | 20.3427 | .217588 
12 61525.9 | 1247 055 | 446.227 | 13562.3 | 20.2688 | .220432 
13 58713.3 | 1185 529 | 427.332 | 13116.0 | 20.1918) . 223391 
14 56027.8 | 1126 816 | 409.230 | 12688.7 | 20.1117 | .226472 
15 53463.6 | 1070 788 | 392.423 | 12279.5 | 20.0283] .229679 
16 51014.9 | 1017 325 | 375.789 | 11887.1 | 19.9417 | .233011 
ith 48677.0 966 310 | 359.855 | 11511.3 | 19.8515 | .236483 
18 46445.0 917 633 | 345.065 | 11151.4 | 19.7574 | .240099 
19 44313 .6 871 188 | 330.881 | 10806.4 | 19.6596 | .243861 
20 42278 .3 826 874 | 317.277 | 10475.5 | 19.5579°| .247774 
21 40335.0 784 596 | 304.652 | 10158.2 | 19.4520 | .251846 
22 38479.0 744 261 | 292.529 9853.64! 19.3420 | .256076 
23 36706.5 705 782 | 280.887 9561.01) 19.2277 | .260472 
24 35013 .8 669 075 | 269.709 9280.12) 19.1089 | . 265042 
25 33397 .4 634 062 | 258.975 9010.42) 18.9854— .269794 
26 31853 .9 600 664 | 249.014 8751.44| 18.8568 | .274737 
27 30379 .7 568 810 | 239.437 8502.43) 18.7233 '| .279872 
28 28971.9 538 431 | 230.228 8262.99] 18.5846 | .285207 
29 27627.3 509 459 | 221.681 8032.76] 18.4404 | .290754 
30 26343 .1 481 831 | 213.451 7811.08 18. 2906 . 296514 
31 25116.4 455 488 | 205.527 7597.63| 18.1351 | .302497 
32 23944 .9 430 372 | 198.170 7392.10) 17.9735 | .308713 
33 22825.7 406 427 | 191.339 7193.93| 17.8056 | .315168 
34 21756.5 883 601 | 184.740 7002.59) 17.6316 | .321862 
35 20735.0 361 845 | 178.366 6817.85) 17.4510 | .328810 
36 19759.1 341 110 | 172.677 6639.49] 17.2634 | .336022 
37 18826.5 821 351 | 167.162 6466.81) 17.0691 | .348496 
38 17935 .2 302 524 | 162.249 6299.65) 16.8676 | .351245 
39 17083. 1 284 589 | 157.467 6137.40) 16.6591 | .359267 
40 16268 .6 267 506 | 153.213 5979.93) 16.4431 | .367575 
41 15489.7 251 237 | 149.053 5826.72| 16.2196 | .376168 
42 14744.9 235 748 | 145.357 5677.67; 15.9884 | .385060 
43 14032 .4 221 003 | 141.903 5532.31) 15.7494 | .394252 
44 13350.8 206 970 | 139.013 5390.41) 15.5025 | .403752 
45 12698 .3 193 619 | 136.300 5251.40) 15.2477 | .413551 
46 12073 .6 180 921 | 134.224 5115.10} 14.9849 | .423659 
47 11475.0 168 848 | 132.409 4980.87| 14.7144 | .434063 
48 10901 .3 157 373 | 131.122 4848.46] 14.4362 | .444762 
49 10350.9 146 471 | 130.441 4717.34] 14.1507 | .455744 
50 9822.30) 1386 120 | 130.159 4586.90| 13.8583 | .466988 
51 9314.36} 126 298 | 130.227 4456.74| 13.5595 | .478481 
52 8825.89} 116 984 | 130.597 4326.51) 13.2546 | .490207 
53 8355.84) 108 158 | 131.227 4195.92) 12.9440 | .5021%4 
54 7903.23) 99802.1 | 132.194 4064.69) 12.6280 | .514307 
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COMMUTATION COLUMNS 4% (Continued) 











o= | Dz N. | Cz | Mz | 1 + az 

55 7467 . 07 91898.8 |} 133.337 | 3932.50 | 12.3072 

56 7046.53 84431.8 | 134.732 | 3799.16 | 11.9820 
57 6640.78 77385.2 | 136.233 | 3664.43 | 11.6530 

58 6249.13 70744.5 | 137.815 | 3528.19 | 11.3207 

59 5870.97 64495.3 | 139.549 | 3390.38 | 10.9855 

60 5505.61 §8624.4 | 141.311 | 3250.83 | 10.6481 

61 5152.55 53118.7 | 143.083 | 3109.52 | 10.3092 

62 4811.29 47966.2 | 144.763 | 2966.44 9.96951 
63 4481.48 43154.9 | 146.264 | 2821.67 9.62962 
64 4162.85 38673.4 | 147.593 | 2675.41 9.29014 
65 3855.15 34510.6 | 148.753 | 2527.82 8.95182 
66 3558.12 30655.4 | 149.533 | 2379.06 8.61563 
67 3271.74 27097.3 | 149.894 | 2229.53 8.28225 
68 2996.01 23825.6 | 149.806 | 2079.64 7.95245 
69 2730.97 20829.6 | 149.053 | 1929.83 7.62718 
70° | 2476.88 18098.6 | 147.643 | 1780.78 7.30702 
71 | 2233.97 15621.7 | 145.349 | 1633.13 6.99281 
72 2002.70 13387.8 | 141.985 | 1487.79 6.68486 
73 1783.69 11385.1 | 137.512 | 1345.80 6.38288 
T4 1577.57 9601.37 | 132.012 | 1208.29 6.08617 
75 1384.89 8023.80 | 125.666 | 1076.28 5.79384 
76 . | 1205.95 6638.91 | 118.636 | 950.612 5.50511 
77 1040.94 5432.96 | 111.164 | 831.975 5.21931 
78 889.735) 4392.02 | 103.369 | 720.811 4.93633 
79 752.145) 3502.29 | 95.2720 | 617.442 4.65640 
80 627.945) 2750.14 | 87.2275 | 522.170 4.37960) 
81 516.565) 2122.20 | 78.7785 | 434.942 4.10829 
82 417.919} 1605.63 | 70.0404 | 356.164 3.84197 
83. 331.805} 1187.72 | 61.1163 | 286.124 3.57956 
84 257.927) 855.910 | 52.4184 | 225.007 3.31842 
85 195.588) 597.983 | 44.2991 | 172.589 3.05736 
86 143.767) 402.395 | 36.7269 | 128.290 2.79895 
87 101.510} 258.629 | 29.5766 | 91.5628 2.54781 
88. . 0293 157.118 | 22.6781 | 61.9863 2.30957 
89 . 7347 89.0892 | 16.2664 | 39.3082 2.08470 
90 . 8246 46.3544 | 10.8499 | 23.0418 1.86728 
91 .0199. 21.5298 | 6.66604 | 12.1919 1.65360 
92 .85311; 8,50988 | 3.56960 | 5.52581 1,45391 
93. .05838] 2.65677 | 1.45310 | 1.95621 1.29071 
94 .52612} 0.59839 | 0.43362 | 0.50311 1.1374 

95 .07227| 0.07227 | 0.06949 | 0.06949 1.0000 








Az 


.526645 
- 539153 
. 551806 
- 564589 
- 577482 


. 590457 
. 603492 
- 616557 
. 629630 
. 642687 


. 655699 
. 668630 
- 681452 
- 694137 
. 706647 


. 718961 
. 731046 
. 742890 
. 754505 
. 765917 


. 777160 
. 788265 
. 799257 
. 810141 
. 820908 


. 831554 
. 841989 
. 852232 
. 862325 
. 3872368 


. 882409 
. 892348 
. 902007 
.911171 
. 919819 


. 928182 
. 936400 
. 94408 
. 95036 
. 9563 


. 962 
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VALUATION COLUMNS 33% 














— Dz/De+1 kz = Cz/Dr41 

ee Ux kz 20 | Ux | ke 

16 1.042 811 0.007 546 55 1.054 585 | 0.018 922 
1l 1.042 838 .007 573 56 1.055 999 020 289 
12 1.042 866 .007 600 57: 1.057 563 021 800 
13 1.042 894 .007 627 58 1.059 296 .023 474 
14 1.042 922 007 654 59 1.061 234 .025 347 
15 1.042 962 0.007 692 60 1.063 385 0.027 425 
16 1.042 990 .007 720 61 1.065 780 029 739 
17 1.043 019 .007 748 62 1.068 433 032 303 
18 1.043 059 .007 787 63 1.071 365 035 136 
19 1.043 100 .007 826 64 1.074 625 038 285 
20 1.043 141 0.007 866 65 1.078 270 0.041 807 
21 1,043 195 .007 917 66 1.082 304 .045 704 
22 1.043 248 .007 969 67 1.086 782 .050 031 
23 1.043 303 .008 022 68 1.091 774 054 855 
24 1.043 358 .008 076 69 1.097 284 060 178 
25 1.043 415 0.008 130 70 1.103 403 0.066 090 
26 1.043 484 008 197 71 Lalo Wa 072 576 
27 1.043 554 .008 264 72 1.117 388 079 602 
28 1.043 625 .008 333 73 1,125 218 087 167 
29 1.043 710 008 415 74 .1.133 660 095 323 
30 1.043 796 0.008 498 75 1.142 852 0.104 204 
31 1.043 884 008 583 76 1.152 960 113 971 
32 1.043 986 .008 682 77 ' 1.164 314 124 941 
33 1.044 102 .008 795 78 1.177 243 .137 433 
34 1.044 221 .008 910 79 1.192 031 .151 720 
35 1.044 343 0.009 027 80 1,209 771 0.168 861 
35 1.044 493 .009 172 81 1.230 099 .188 502 
87 1.044 647 .009 320 82 1,253 477 211 089 
38 1.044 830 .009 498 83 1.280 245 236 952 
39 1.045 018 .009 679 84 1.312 384 268 004 
40 1.045 238 0.009 891 85 1.353 917 0.308 133 
41 1.045 463 .010 109 _ 86 1.409 469 361 806 
42 1.045 721 010 359 87 1.484 979 434 762 
43 1.046 OO1 .010 629 88 1.584 244 530 671 
44 1.046 331 .010 947 89 1.713 188 655 254 
45 1.046 684 0.011 289 90 1.897 500 0.833 333 
46 1.047 106 O11 697 91 2.213 750 1.138 889 
47 1.047 571 012 146 92 2.829 873 1.734 177 
48 1.048 111 .012 668 93 3.893 571 2.761 905 
49 1.048 744 .013 280 94 7.245 000 6.000 000 
50 1,049 463 0.013 974 95) 0. cee bee res 
51 1.050 272 .014 755 

52 1.051 177 .015 629 

53 1.052 185 .016 604 

54 1.053 323 .017 704 


i] 
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CALCULUS 


DIFFERENTIALS 


dax = adz 
d(u + v) = du+dv 
dw = udv + vdu 


at ra odu — udv 


v oe 
da® =n x"™"dz 


dxzv = yx! dx + x log, x dy 


dsin x = cos x dz 
dcos x = —sin x dz 
dtan x = sec? x dz 


d cot x = —ese? x dx 


det =e dz 
de® = a et*dx 


da* = a* log. a dx 
Glog. 2 —adds 


d log. x = x logy e dz 
dx™ = x7 (1 + log, x) dx 


d vers"! a = (22 — x?)-3 dz 
d sinh x = cosh x dz 
d cosh x = sinh x dx 


d tanh x = sech? x dx 


“= dsec x = tan x sec x dz d coth x = —csch? x dz 
dese x = —cot x: csc x dz dsech « = —sech x tanh x dz 
d vers « = sin x dz d esch x = —esch x coth x dx 
dsin xz = (1 — x?)-3dz d sinh x = (x? + 1)-3dzx 
dcostz = —(1 — x?)-idx adicoshs a= (27-— 1)stda 
dtan 2 = (1 + x?)—dz d tanh 2 = (1 — 2?) dx 
dcottz = —(1 + 2x?) dz d coth! x =-—(x? — 1)—dax 

- dsectx = x-(2?2 — 1)-3dx dsech1a = —2x(1 — x?)-idz 

desea = —x7 (x? — 1)-$dx ~desch 2 = —x(x2 + 1)-4dzx 
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ali ee SS eo Poe ee SE a a ee ae 
. Sn 


1 


2 
3. 
4 


oo on 


10. 


11. 
12. 


13. 


14. 
15. 


16. 


17. 


18. 


19. 


20. 


21. 


BU eee 


HANDBOOK OF CHEMISTRY AND PHYSICS 
INTEGRALS 
ELEMENTARY Forms 
Sf Qatar 


Mn fo) Olea dati C lar: 





S oqnaz = f EY ay, where y’ = dy/de. 


. S (wtv) de = fudz + f vdz, where u and v are any 


functions of x. "s 


. Lud =w — Sf vdu. 
Sue de = w - SoS de. ‘. 


grt 


Perret except n = —1. 





if = legit); [df(e) = f(x) dal. 


F(z) 


; se = log 2, or log (— 2). 


ONES sy df(z) =f'(a) dz}. 
SS Rare Ff () [d f(x) = f(x) dz] 
S et dx = e* 

Set dx = 6% /a. 
ber 
Dic BES Css -5 a Tp! 
JS log xde = xzlog4.—«. 
JS a* log adz = a*. 


dz Deon : ort - 
S= S = 7 tan ( ,or * cot 














a.--"0? 
He ae. = ja “oo 
S Sas ogo + VI ES. " 
Urea it | 
Seg tee (EE, 
a Va? + 2 ‘ 
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é 
= | 


.< 


»S (a+ bande = GL be) 
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dx 2 = ,/a + bx 
3 ——-_— s¥FX >> =_ tan Somer at |g 
! Sie Via”. a 


esehs a + br 
Jaen ae 


Forms Contarnina (a + bz) 


n+1 





"24 eae Lae except n = — 1. 4 
25. f x(a 7 bx)"dxz = coe (a + ba)™*2 
“ bey (a + br)™*1, except n = —1or —2. 
n+3 n+2 
sla tae = pfecbnye y+ ba 
(a + ba)nt1 
Mae (ea i | 
m+1 b n 
Sane 170°)" 42 oe ae Beal 
S x” (a + bx)" de. 
dz 1 
28. A Sealab es log (a + bz). 
dx 1 
eat tel) be oe 
dx 1 
ee abl ba)! ~ 26 (a + bz)? 
31 SS = ala + bx — alog (a + bz)). 


35. 


36. 


1 ada 
Sea tap ~ BL '08 (+82) + 5s] 


xdx = xl - 1 4 a |. 
(a+ bzr)3 ~~ b2 a+ be ° 2(a + bx)? 
vd al 
eerie 5 5 wae DE cy 
2a (a + bz) + a® log (a + ba) | 








x? dx 1 a? 

! (iba pl a + be — 2a log eee | 
nr dx 1 a? 

S (a + bx) = jaf Joe (2 ne 9 Na para a atbc 2(a + mal 
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a CU eee “m . ; 
“ ee hi 
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4 - ~ 
: ‘ 





37. S qt 2 ee 

BS. S te = ep ~ ne \ 
88.0 aetriy =ge ges 

Wl agtai ete oe 


Forms ConrarninG c? + 2?, x? — c? 
° 








ee eee oC eS ae 
4. Sa en ; tan“ or — sin Vries 

GEE A. c+z2x Vi i () : 
42, fe ra eae: = me log 5 im eit Les = 

GY ay (2) 
43. f wean 5; lor = ae for . coth™ 7 


Forms Conratnina a + ba ann a’ + b’x 


dx ol Lae a’ + b'x *). 
ina (a + bx)(a’ + b’x) ~~ ab’ — ab log (— + ba 


1 a 
ane = ra 5 IE log (a 4 bax) 





x dx 


Be SK (a + bx)(a’ + b’x) 





~ “log (a’ + v'e) | 














46, of 2 eee ( 2 
; (a + ba)2(a’ +b’) ab’ —a’b \a+ba ° ab’ —a’b 
1é a’ + 2). 
Ca + be 
x dx —@ 
41. S GT tai +¥s) ~ bab’ — aby Ga,+ ta) 
oO joy Oa lo a’ + da 
(ab’ — a’'b)? Ba + bx 
v7 de a? 
cee (a + ba)a{at Wx +a) Bab —a’b)a + Ba) 
1 a(ab’ — 2a’b) 
caren F log (a’ + b’x) + - pr «dog (a + bz) |: 
da 1 
49. SG + baa" + Oa" ~ Gn — 1)(ab’ — ab) 
1 — 
(7 + bay al + vaya — im + = a 


dx 
SA ry (a + br)*(a’ + b! ae): 


a 


rn 
mn 
~ 
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Soe ConrTAINING Va + bz AND Va’ +0 u=atbz 
v=a'+b’x k = ab’ —a’d 


k + 2 by dx 
50. f Vw dz = 4 bb’ Vii apy PS 


dx 1 b’/u — kb’ 2 

















ete Vin 8 Bianfau + fib” «/sikb’ 
tan By TB 








| dz — 
52. hans ee log (V/bb'L + bv/v) = Waa 7A ee 


| —b’u 
by ’ 








2 b! 1 ; 2bb’x + a’b + ab’ 
or ant 4 | Ure ty SID 9 ee 
‘bb! ‘bv ball —bb’ k 
as + a’b dx 








Vu ob" ay Wirt 
Ta ee 2Vu. 

















vi ~ Jy 
Vo dz ay d = 
55. Sf o. Vw x S—> ts 
v™dx 
56. af aie Vu de = om aay (en Su +k af walk 
oe lle EY eS 
ti eS ~~ Ga — Tk om F (m - 38 Sa 75 71 a): 


Forms Contraintna (a + bz”) 


i at tan FV 08, 
ab 


a + bx? we a 
59. ec = SP ae 


at bat, W2a/ ab (a ar/ ab 














. tanh-! xv — ab o 
V/— ab a 
tde J ac belt: 
60. S Tibet = 35 8 (z +5 
dr _x a dx 
Ae rag es a ah! Sarena 
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62. 


64. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


‘ Joa am (a 4 ban)Ptt LF 


~ S em(a + ba) Pdz = 


oJ mt 


ig (a + ba*)? ~ 2a(a + bx?) T 2a au a+ oe 


dx a 1 x 2m —1 | . 
J (a + ba2)m+1 2 ma (a + bx?) mi “Oma ma A 
ie _~ ORs 
(a + ba?) 
xdx dz 
if ae ba2ymti 5 sw oak. + bayer (2 = 2). 


xdx —2 1 ae 


66. 


hakaereie is a 
S ag ti 7 30a 
S ages ~ eter 


Bite Ne PS é 
f 5 - als log a ia eat V3 tan : 
], bit = ah 


22—k 
oe 
Cs % 
Ss + br SHio oe (k +a)? + V3 tan™ 
— “| [bk = a 


kvV/3 











dz 1 x" 
S z(a + ba") an se a a 
dz b ardx 
S ate “al @ - > a! Ge 
Sf _ de > ode 3G S am—"de * be 
(a + ban)P*} (a + bav)P ob (a + bar)ptt 
dx dz b ; 


S’ oa + ba")P a 











-S 
oy 

1 

a 





dx 
b(np + m + 1) 
afm =n +) pam . 
b(np + m + 1) S ae—(a + bam)? dey 
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i ESS oll es 
WEMISTRY AND PHYSICS 

np a, . 2h Ma + ban)? Jars 
. Marae 


anp 
apemrit® (2+ ben ae 





i} 


x a. + ie dz. = oes (a + bar)eti — 


ib (m—n)a fxrm™™"(q + bx")? dz). 
Ma + “yeaa dr = ap ee + bx)? + 


bs S x™—"(a + bar)r-1 dz). 
eee + ba")? dx = — = len(a + bar)e*) — (m + 
’ np 7 nb f xmtn-l(q + ban)? dz). 
“Ma + ba)? de = f(a + ban) ott + 
(m+np +n) f 2™ (a + bar) Pt! dz). 
Forms Conrarnine (a + bz + cx?) 
ae =a + br + cxr* and g = 4ac — b? 

2 _,2cr +b 
= tan“ : 
ae a “a 
Po —2 cx +b 

tan h-2 = 

are 
1 iy fete V=¢ 
\ fa e. Ae: b +V=¢ 


2cxr +b 
ia) +22 SF 


2cxr +b 6c? 
mms ¢ HOt 430) 4 8¢ fix 
—-~2a+b 2(2n —1)c 

















Ree i Sas fo 

b dx 

5; log X - aol X' 

xrdx _ Sry PRT Sc 

a aaa a ae 
pide 2a+bz eG De 
Xe TF ngk* | pa x" 


a G 6 b? —2ac ,dz 
Lz =F -gybex +? Ss 3 
a (Ca = 2 ache tab dx 
ee ee Se 
a: 257: 





. a” de gmat 
ig S Xt ~ ~ Qn —m + 1)cX* 
meds: m—1 


93. 


94. 


95. 


96. 


Ce all 


98. 
99. 


i gh 
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Smt tin —m Fl 
dz il Pe ack b dx 


dx b 
Sax = 3a Ea . 
dx 1 
S 5X = Fain — YR oa 
1 


SS = S—<— 


S dx Kenna 
gml Yat m—l1 


Forms ContTaAINING Va + be 


Va + br dx = VF ba 


ste, Uh: ee amar) ce bar) 
S cVa + br dx = — eb e 

S zv?vVa t+ be dz = 

2(8 a? — 12 abe + 15 vo al 

105 b3 





100. p MEE a Vat tes 
dz _2Va+bz 
MS oe ig i 
rdz  _ 2 (2a— br) pa a ; 
102. Sf Foe = spo + 
adr 2 (8 a? — 4 abr + 3 bx") LTE 
ak Bey ge 1. ee oe 
104 pede 2x4/a + br 52s am—lda , 
: ie (2m + 1)b oe i Pe be . 
dx 1 Ja + br — Va 
; oss Rect lo: 
106. .S Vag me ‘(ace 0 
ir <3 a + bx Bre 
1066. f —“— _ = —= tanh Y C 
SO pry Va \ a 
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Jarabe b S dz... . 


=_—- — 


nei oad 2a~ VEE be. 
si- apt —_- ; Va + be _ (2n—3)b 
Co Dar (2 n= ya 

dx 










2an 


(a 4 Hiei 2 (a + de)? 


b(2 +n) 
* 4an Qan 
on (a+bz)? a(atbzr)? 
4 a picts | ee - Sete || 
zl dx b dx 
+ be? aS aa GS Tae 
‘ag x(a + bx) ? 
} be)*/de nt 


=b Sf (a + bz) 2 dx +a 


n—2 
r (a + bx) 2 . 


x 


"Forms Conrarnina \/z7 ba 
Ea de = 3xv/x? + a? + a? log 

(e+ Vex aw). 
=log (e+ Vx? + a). 


Cee) 1 as 
ad os = = cos (BY; pe} sect (2). 
Vx? — a? 


dx ’ * log (tx te 5 vere) 


ape a 
dx = V/x* — a? — a cos" z 


x dx laZ 

SS x + a’, 

‘ Va? +a? 

J 20. J x Va? + a fb atdx = 4 V (a? + a?)3, 
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121, SVG ay + a)? dx-= ik vai a2)? _ 
Va tia uae a tog @ ¥ 
dx +2 2 
122. Se 
oA nce i (iid) ata +a? 
123 eye Ly 
! Jaca Vita 
124. frevV(@tade=1tV@t ate, 
a 
125. frVe £ atde =FV@ £ a?) F Sev 
at Pi 
8 log & 
x? dx x 
126. Jag IVP ECTS og (2 + 
dx _ 2 Va fia* 
IAL ape ee 
aha er 
128, MHS ee fee. Vat £ oF = + log @ + 
x? dz —2 
129. ee ee + lo zx 
I V@ia Va? + at Saas 
Forms Conrarnina Va? — at 
ss ae 
130. f Va? — x2 dx = al 2 Va? — x + a? sin" ae 
dx ‘ 
131. — =, = sin (5 ), or — cos"! (; ye 
Vat 
(s) eh (at ve=a), 
132. f pe. oe log ney | 
133. f YE=F a = Va? — x — alog (2 © = ate | 
s r ‘7 . 
odo) 3 = wath 
134. vious — Va — ai. : » 
135. fc /al = ee B= IV Se Rte’ 
136. f V (a — 2) dr = A a/an ey +o oe oth 


are +88 z|- 
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’ f = toy, oh 
x : rose Os. 
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a2+/a? ~ x? 
if 
V@— Vee 
fiz J (@ =) de = ~§/@ = a. 
a — adr = — iV a — a) 42 
ag | 8 
(2 Va? = 2? + a? sin a 
a 
i = fiat tO ia *. 
a 
eae Va — 2 
ax 
B =F? a3 
< ae = eg 
ee ee G12. 
V (a= 28) Va? =z? a 


Forms Conrarnine \/a + ba + cx? 


% stan 


XK satbrtest,q =40c— 0b, had Poe 









q 
fer dem (oT teve4 5) 
dt _2cr +b \ - : 
ho , 

I = J sin Vee 5 ce: 
a Rae ees ite <0 
gp HE _ _ 2 2er +d) 

mex NY/x"* 

a, dz _ 2(2er +5) 

OVX 389 /X (+24). 

iN de 2 (2cx + B)VX Qk (n — 1) 

“150. 0 f gting BODY 155 2n — 1 

< pn FE gs, 
LSE 
: (Zor + b)VX | 1 dx 

151. Sf VX dz = ey ee tal 
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152, f X VE de = CED got (x ta) Shi 
Ge. 
sal Vy 
153. f X*/¥ dia 2 am VE (xs 4 § oe ox 
15 da 
8) + om Y x 
_ (2x +b) X" VX 
154. f X" VX dz rem a1 y eeee 
2n+1- S Xn X* dx 
2(n + 1) k JX 
ade _ ~fX _ . 
155. —= = V4 os — 
A V/X c vt 
aAtok _2 tia af 2a) 
156. = - 
" XVX qVX ‘ 
x dx VX b dx 
157. = y -— | ——e 
SX TR ~ @n— 1) exe 2¢ es: 
x* dx ic 3b 3b? — 4ac 
ue. SOE = (Feo aa) VF +: Be See 
x? dx (2b? — 4ac)z +2 a , as 
159. — 
, fas “ey \/X re iby, ¢ 
160 x? dx e (2 b? — 4 ac)x Se ab 
Xe SX (Bn — 1) cg X71 7¥K a." 
4 ac + (2 — 8) b? SMe 
(2n — 1) cq yet “Ti 
OF dame 7% Sbr , 5b9 : a ; 
Ml. Se = Se det + Bel za) VE + 
3 ab 5 bs 
4c? J6¢! =) w -s/8 
xX 
162. f aV/X dx == age _ ws S VX da. 
3c 2c 
163, fo X/X de = © ae - a SX VX da. 
eX de a Xs VX FP bid eedon 
164, 44 SX a oe (2n arr l)ec 26 Mf JX 
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Pita Sat VXde = (2 - ab) XVx 
. ate 
| ; 5b bea A S VX dz. 











16 
166. Fo ~~ Seton (MAEMO om) ifa>0. 

167 SR ve (SES), tab, 
168, sa = 7, if aes. 
on ee ae Se 

(am, pS ve Bap 

. 171. args Lewes Bie es 


MIsceLLANEous ALGEBRAIC IORMS 
MR. Sf VF 0x =a de = 4 | (@ — 0) Vaz — wi + 


a? sin~! (x — a) /a). 














173. Sf Vax? + cdx = 1g Van Fe + 57 log (n/a + 
Vax? + ¢ C)y5 “la S40]. 
=5 5 Var? Fe +e+ IW sin7! (« v=), [a < OJ. 
_(a-2x 
hf Fea or (454) 
Lar 2 
OT Ta be Va+be V-b 
NACE) 
b (a’ + b’ x) 


176. ae dx = sin 2 — V/1 — 22. 
oe aa 
Va + 2bx + cx? 





< 1 
m7. f ~ V7 0B (+ b + cx + 


Ver/a + 2br + er), 
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, ae? 
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4 ; + 
178. ff i, : sina CTE 


v/a + 2bx — cx? Ve et ae 


179. f a = _ Va + 2bx + cx? — 
VYa+t2be +cr? © 


ened B Ver s/c fa ea, 








ad 1 
180. f) ——— 2 = Vat br — cx? + 
te eee es c 


b ane ce = b : 
Ve a/b? + ac 


TRIGONOMETRIC FORMS 


181. / sin x dr = — cos@, or versin 2. 
182. / cosxdzx = sin x, or — coversin 2. 
183. / tanxdx = — log cos 2. 


184. / cot x dz 2 log sin z. 
185. / sec x dx = log tan G + 5): 


186. / cse’x dx = log tan } x. 





187. / sin? a2dx = — 3 COS sin x +ia=}a—tisin2 2. 
188. / sin'xdx = — 34 cos 2 (sin? 2 + 2). 

n~1 ; \ 
A89.. /osin” aidan —— 4ifeee ni i sin eaeue, 


190. / cos? x dx 
191. / cos? ¢ dz 


192. S cos" x dz 


2sin zcosa +32 = Weer 
3 sin x (cos? x + 2). 


Hl Il 


iL : n—1 
- cos"! x sin 2 + re JS cos"? 2 da. 





193. S sin =  a% = —acos = 
194. / cos v dx =asin®@. 
. Rae & = CO y 
195. / sin (a + bx) dx = — + cos (a + be). 
196. / cos (a + bx) dx = 5 sin (a + ba). 
‘ dx esate! 1+ cos x _ yee 
ak eA yf rae 5 log it-Y cas & log tan 5 
dx riee CN ie 1+sinz 
198. S soo = low tan (7 +5) = gloe (Tees) 
dx 
199. SF == tal 2. 
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a ine ie seh 
ret: 


201. 


202. 


203. 


204. 


205. 


206. 


207. 


208. 


209. 


210. 


211. 


212. 


213. 


214. 


215. 
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S dz 1 sin x n—2 dx 


cos*z  n—i1 cos™'¢ roy. —1 eoewa 








dz Cz Ty @ 
Sy Fama ~ ¥ tn (ZF 5)- 

dx 
Lo eae 

dx ar 
Tage aes etn. 

dx nd 2, ai tan £2 1B. 
eens fe = \/q2 — Be 

eee geet ae Ve 

a/b? — a? atantz +64 +/? —@ 











PERG 
SL dx a 2 net Mbt b? tan 4 c 
a+bcoszr 4/qz_— § a+b 


1 jhe Vb? —atandxz+atb 
/b? — a? Vb? — a? tan 4 z—-a-—b 
A ; _sin(m—n)z _ sin(m+n)2 
JS sinmz sin nt dx = Cs Dim n). 


[m+ = n?*)., 








es a?  xsin2z cos2zr 
Jorn Tar = — — . 














4 4 8 
3 2 
JS 2z* sin? xz dr = - — - g) sin 20 ee EG 
JS zxsin? x dz = soon se — nee — xcs 2 + 3 sin a. 
, 32 sin: 22; —sin 4z 
re a = ke 
JS sin‘ x dx 8 ri + 35 
_sin(m —n)x , sin(m+n)z 
J cos mz cos nz dz = Zien Donen 
[m? # n?]. 
PF eitoa? + dnt e+e Rae 4 820. 
x cos 2a 


2 
Fhe SME 4 (2. g) sin 2x + 


x sin 3x cos 32 S 








3 = 
JS x cos’ x dz DP 36 +iasinz +3 COs &. 
tp Rates gD = sin 4r 
JS cos! x dx 3+ 32 
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216. 


217. 


218. 
219. 
220. 
221. 


Ree. 
223. 
224. 
22d. 
226. 
227. 


228. 


229. 


230. 


231. 


232. 


233. 
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sin © dx sin x 1 cos x dx 
Save 81 (m — 1) 2} +l S 

cos x dx cos x 1 sin x dz 
OF pee (m — 1)2™"1 ~ m—1 Se 
JS tan? xz dx = } tan? x + log cos z. 


J tan‘ «dz = 3 tan* a —tanz +2. 


S cot? x dx = — 3 cot? x — log sin z. 
Vf cot4 zdz = — 4 cot® zs - cots =- 2: 
n-1 
S cot” xdz = —°2—* — Ff cote? x de, [n # 1). 


Jf sin 2 cos 7 dz = 5 sm*o 
cos (m—n)x cos (m+n)x 














sin mz cos nz dz = — ——————_— —- —=——:: 
- 2(m — 7) 2(m + n) 
S sin? x cos? x dx = — }(i} sin 42 — 2). 
A cos™ tla 
JS sin x cos"% dx = — . 
m+1 
; sin™*1y 
JS sin™s cos « dz = ——— - 
m+1 
: cos™—ly sin" *1y 
JS cos™ x sin® «dz = —————__ 
: m+n 
m—1 3 
JS cos™—2z sin” x dz. 
mtn 
: sin*—! z cos™*! x 
dF cos” x sin*® xz dx = oo 
Mm. nN 5 
n—1 aoe 
JS cos™ 2 sin™ = @ dz. 
m+n 
y, cos™ x dx s cos™tt x 
sin” x (n — 1) sin™ 12 
m—-n+2 Sf cos” x dx 
n—1 sin®-? x 
Sf cos™ x dx cos™—1 
sin" x (m — n) sin™"! a 
m—1 cos” * 2% dz 
m—n sin” x 
cos” (5 “1 a(5 y 
: te) =~ — = 
Sf sin” 2 dx f Zz 2 
cos” x P T \ 
sin" 5 = 17 
sin x dx ] 
af = = sec 2. 








cos? x cos & 
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sin? x dx : "2 
234. ee, = — sin z + log tan G + 5): 
cos x dx —1 
235. f * age elimieasaks 
236. — a = log tan z. 
sin x cos x 
dx de 
mah f sin zcos?z cosz Ue 2 
dx 1 dx 
mass Sf sinzcos*z  (n — 1) cos*'z +S sin x cos*-? x” 
[n # 1]. 
dx 1 * Tw x 
op La Eiooaat eae Le tan( a 5): 
dx 
240. £ Bee, werd Te 2 cot 22. 
dx 1 1 
mal. Sf sin” zcos*z om —1~=«sin™!z-cos™'z¢ = 
mtn—2 va dx : 
m—1 sin”—2 x - cos” x 
dx 1 cos & m — 2 dx 
a2. S sn™z  m—1 sn™!2 'm—1/% sin™ a 
dx 
243. ies = — cot zZ. 
244. f tan*xdzxr = tanz — 2. 
tan"! ¢ i 
245. f tan* «dx = ri ol JS tan" x dz. 
246. / cot?xdx = — cotx —@z. 
COL® 2 £ x 
7A. f cot*xdz = — tie 7 JS cot" x dz. 
248. f sec? xdx = tan x. 
3 dz 
249. f sec*xdr = thin a 
250. / csc? x dx = — cot z. 
dx 
ele f esc” ida = oe 
252. f x sin x dr = sin x — x cos &. 
253. f x? sin xdx = 22zsin x — (x? — 2) cos 2. 
254. ff xwsnxdz = (3x2 — 6) sinz — (x? — 62) cosz. 
255. f x™snzdx = —x™cosx+in f x™-1 cos x dz. 
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267 


256. 

ee 
258. 
259. 


260. 


261. 


262. 


263. 
264. 


265. 
266. 
267. 
268. 


269. 
270. 
271. 


272. 


273. 
274. 
275. 


276. 
a7: 
278. 
279. 


280. 


SS es 
HANDBOOK OF CHEMISTRY AND: PHYSICS 


JS tcos xdz = cosx + xsinz. 
ora’ iy tee Biood et eee 
JS x cos x dx = (3 x* — 6) cosz + (23 — 6 2) sina. 
JS x” cos x dx = x™sinx —m f x”-'sin x dz. 

sin x x oe ae! ot 
Ser? Sat Tt Rol 
1 i5" vA 


cos x vw 
20a Patt 3-6) eee 








df = log z — 





J sn ¢ dx = wsin1 2 + 1/1 — «2 

J cos dz, = % cosckz — afl = 22. 

JS tan 2 dx = x tan1x2 — 4 ]log (1 + x); 

JS- Cote! 2.dzs= ficot=2 age 3 log (1 + 22), 

JS sec"! x dx = xsec-!x — log (x + /x? — 1). 
JS eseh a dz = x ese x + log (x + /x? — 1). 
eee xdx = (x — 1) vers 2 + 1/22 — a2 


J ag dy = xsin= + Va — 2, 

J cos! : qi 7 cost = — a — a 

Wie bole ~ te Sp tan-1= -- 5 log (a? + x2), 
JS cot = oe cot-1= + 5 log (a? + 2), 


JS (sin-! x)? dx = x(sin— x)? — 27 + 2/1 — (sin z), 
JS (cos! x)? dx = x(cos“1 x)? — 22 — 24/1 — a (cos! x). 
JS «x-sin +z dr = }[(22? —1)sinoz +2<V1 — z?). 


: at! sin“! x 1 xn*) dx 
n Ti A ee SE aS Shh See EY Sa 
S a sin™ 2 dx n+1 ih 1! | +e 
zt! cos-l x i| xn*] dx 
n ar by eee SiS + ers 4 > 
JS’ 2" cos” x da n+1 a ey 
JS xz tan2dzr = on*} tan“! x 1 ia path 


nl “Zi ~ fae 
i771 woes ers | in71l 

yon © = log (- al =) -= x 
tan! x dz tan} = 

oh ee” Saas a 





= log z — } log (I +22) — 
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_ Locariramic Forms 

281. f log x dz = x log t — z. 

2 


(=r 2 . 
282. f xlogxdr = 5 log x stil 





4 
283. JS x? log x dx =F tog x ans 
xP +1 
284. f x? log (ax) dx = ri 7 ty So (ax) — oD? [Ip ¥ — 1}: 
285. f (log eo (log x)? — 22 log x + 2z. 
286. Sf (log x)" dx = x (log x)" — n J (log x)*"1 dz, 


: in ~ — I). 
287. Sf ee =r aa = | 





j (log z) n+1 


288. rit 7 Tog aed + log 2 + +2 ew piQe 2): (log x)* Lene 


Dail, 
289. nes = log (log z) 
290. Foor ae = nea yr inna oa 
a. Sor > wees PS eS 


(log x)"-¥ 





log x 1 
m 7 — +1 ee es 8 | 
292. f'x™ log «dz = x™ i ( 5 


uy putt (log z)* ze ae 

w ES Sgrast (log zx) 
dz, [m,n # — 1]. 

294. f sin log x dx = 3x sin log x — }z cos log z. 

295. JS cos log x dr = 3x sin log x + ty cos log zx. 


293. f 2" (log 2)" de 





EXPONENTIAL ForMS 
296. f e* dx = e*. 
297. f e* dx = — e*, 


est 


298. fe de = —. 


299. f xe? dr = ‘= (az — 1). 








300. f 2” = dr = y Kies bea = S xm! 627 dx. 
eat dz az? asx3 
0. f TS Hoge S++ St 
ae 1 eo a as 
eae an Te ae tg i 
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303. 


304. 


305. 


306. 


307. 


308. 


309. 


310. 


311. 


312. 


313. 
314. 
315. 
316. 
317. 


318. 


319. 
320. 
321. 


322. 
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es logan Hid iy er % 
acs ae hy ibe 





Se log x dt = 3 sa ie dz: 

S e% -sin px dx air are 
Se? + cos px dt = e** (a eras a sin pz) 
S Se = 2. — loge (luc €*) = log pee 
pao 2 wl Lea 


dx 1 NE 
et SEEN Is tpg os ih maz = Se 
df aem2 be~m= V/ab tan (¢ ;) - 


Perea ditt (6 sims op On Pee 


Oo pee 
cS _ e%* (a cos px + p sin px) 
Se cos px dx = age amt ae 
JS e% sin® bz dx = aapl (o sin bx — nb cos bz) 


e sin™—! bx + n (n — 1)b? Sf e%7 sin”? ba - ae). 
1 } 
JS e* cos" ba dx = aa cos bx + nb sin bz) 


e2 cos"! bx +n (n — 1)b2 Sf e%* cos"? bx ae). 





JS sinh 2 dz = cosh g. 

JS cosh z dx = sinh z. 

JS tanh « dz = log cosh 2. 
JS coth x dx = log sinh 2. 
JS sech x dx.= 2.tan— (e?). 


JS esch x dz = log tanh (5): 


S «sinh « dx = x cosh x — sinh 2. 


JS «x cosh x dz = «sinh x — cosh 2. 
JS sech x tanh x dx = — sech gz. 
JS esch xz coth x dx = — esch z. 


DEFINITE INTEGRALS 


-) l 1 aL 
m=—1 o-= = y = 
b f, oh 6-day f (10 ) dz =I (mn). 


Yr (n), the gamma function is finite if n > 0. 


.T (w+ 1) = nivtn): 
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TT 


326. T(n)-T (ln) = 7 
sin nr 
327. T (n) eee ee 
328. T (3) = Vz. | 


(See values of I (n) at end of integral table.) 


ae ie ak Le ee ae Tm) (ny. 
ae. f z™=1 (1 — x)""1dr if Gam Sener 














330. fre = ~ [m > 1]. 
at. f Tae 7m lp < 1). 
332. Gaye =~ Toot pe, [p < 1]. 
pig?! dr T 
: 33. f a [0<p<I. 
co ym 
334. f, ee 5 (0 <m < nl]. 
1+ 2" mr 
n sin — 
n 
ed ‘dz 
35. f ——F__= 
0 (+2)Vz 
= adz nae aes yee 
336. : aap 7 a> 0,0, ifa = 0; gy fa <0. 


x {2 
f, cos" x dz 


feo 3- 5 = fe = x 
DAAG te ade). D. 
[n an even integer], 


/2 
337. & sin* x dz 


age70'. <* {nls 1) = 
~1-3-5-7---n- 


5 
+1 
wt = [n > —1]. 
2 


gag, ff SP ES = 5 if m > 0; 0, if m= 0; —5 ifm <0. 


339. ae l= 
7 0 b 


340. eae “ 
0 x 


» [n an odd integer], 





nla) 
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341. fy sin ka + sin ma dz = Jf; £08 ke - cos me de = 0, 


[ki4% mm, n= neg 
© gin x sin & cos mx dx dx 


saz. f =0,m < —lorm>A,= (4) 0 O8t 
Aare ee oe pants 2 
=7Pifm +1; 5, if m <1. 
at 
343. fie sin? ma dz = ik cos? mz dx = 2. 
0 2 ; 
eee 7 Xs 
344. ie =% | a 
° Cos Mx ig ne om 
345. it 1 oe dx = 3 (7 ’ im gen 
= em, [m <0]. 


ll 
Nol 
oe 


346, f, Ft bom Cot) doe i) * inc(ah) de 


© sin x dx ™ Cos = 
347. if ae f =r 

















‘| cane 
mr / 2 dx _ cos eS: \ epee 
oa a hamee’? ee ke 
2m dx 20 | tt 
a ‘. 2. 
549. uh L+"Gicde ey. N/T ai ‘ Y aca 
350. 1) rt ae dar 
0 a 
0 Tr 1 
351. f, Zh e732 dip, = et), [n > —1,a > 0], 
n!} : 
af {n pos. integ., a > 0]. 
Af 1 
[WA —a2 bade — —< 
352. 18 e dx = -Vr= a « t(5): {a > O]. 
353. be re" dz = i( 
354. fe nen? daa ae 
ee sts ae LN PR I ale 
355. i 2 ener dy = 8 z 
356. i ef~ #2—a2/z1) dx = eet 
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pl 
367. af x log (1 +2) dx 


374. 


Oi jee: ) ee?) es 


357. [° om Vade = 5 1 


So vi 
fe 
fr 
Sr 


nz 
wo @ NE 





358. 


V2 


359. e482 cos mx dx = 


360. 


e~% gin ma dx 


eran? 


361. 
362. ates x)” dx = 


‘a (tog) ae = 


2s 


363. 
364 
365, 


rope ag | af we are 
ff, (8 3) z= ni, 


7p per 
366. [ vlog (1 — x) dx 


1 log. x, 


Jo l+a 

1 

369, (7) los 2 
o l—z 

370 ; 


f) Jog ¢ 
Hf, 1— 27? 
‘4 1 1 tue dx 
an. [ Ibe (- + =) 1a 


“1 log x dx 
372. ii log « dx 
0 V1 = x 


ood} | L.A i 
of, a” log (;) dx 


1 (ap — xt)dax 
JS ~~ log x 
1 8 dx 


Viee (2) 


SOR.) dx 


12 


37 


= 


375. 


cos he dx = 


i 


yl 


VE 


a 


m 


een canes 
a* -- m? 


VS ‘ eb? 4a? 
? 





2a 


GFT}? <n. 


Vr 


femeperemanss 


2 


:. ie (102 a dz = ~/r. 


HOO 


Asta: +) 


7 


4 


a log 2. 


Tr (mn + 


(m +1)" 
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[a > 0]. 
[a > O}. 


[a > O]. 


Lith 464 > 0; 


n+1>0. 


= log (2-4): [Ip +1>0,¢+1> 0). 
= = Vr. 


= wae — 
- ee 3} 
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co) er + 1 £ ui 
376. if log (S45) dx = 7 
w b 1? 
377. ij z-log sin x dz = — 7 log 2. 
ar / 2 1 2 
378. 1; : log sin # dz = Hf ; log cos « dx = — 5: bog 2. 
Cagle 
379. df : sin x log sin dx = log 2 — 1. 
a 2 
380. ii log tan x dx = 0. 


381. i log (a+ beos x) dx = rlog Ga i {a = bj. 


Values of T (n) 






































n | T (n) n | T (n) | n | YT (n) | n T (n) 
1.00 | 1.00000 | 1.25 . 90640 1.50 . 88623 1.75 .91906 
1.01 .99433 | 1.26 - 90440 1.51 . 88659 1.76 -92137 
1.02 .98884 || 1.27 90250 1.52 . 88704 Lata . 92376 
1.03 .98355 || 1.28 . 90072 1.53 . 88757 1.78 .92623 
1.04 .97844 || 1.29 . 89904 1.54 . 88818 1.79 | ,92877 
1.05 .97350 || 1.30 . 89747 1.55 . 88887 1.80 . 93138 
1.06 .96874 |} 1.31 . 89600 1.56 . 88964 1.81 . 93408 
1.67 .96415 || 1.32 . 89464 1,57 . 89049 1.82 .93685 
1.08 .95973 || 1.33 . 89338 1.58 , 89142 1.83 . 93969 
1.09 95546 | 1.34 89222 1.59 . 89243 1.84 94261 
1,10 .95135 |] 1.35 . 89115 1.60 . 89352 1.85 . 94561 
add .94739 || 1.36 . 89018 pea b 89468 1.86 94869 
1.12 .94359 || 1.37 . 88931 1.62 89592 1.87 95184 
iN Ie .93993 | 1.38 . 88854 1.63 . 89724 1.88 . 95507 
1.14 .93642 || 1.39 . 88785 1.64 . 89864 1.89 95838 
1.15 .93304 |} 1.40 . 88726 1.65 90012 1.90 .96177 
1.16 .92980 || 1.41 . 88676 1.66 .90167 1.91 . 96523 
Le Weg .92670 | 1.42 88636 1.67 . 90330 1.92 . 96878 
1.18 .92373 | 1.43 . 88604 1.68 . 90500 1.93 .97240 
1.19 .92088 || 1.44 . 88580 1.69 . 90678 1.94 .97610 
1,20 .91817 |} 1. 1.70 . 90864 1.95 | ..97988 
| .91558 |} 1. Le7 1 .91057 1.96 . 98374 
1.22 91311 1 1.72 91258 1.97 . 98768 
1.23 .91075 || 1. 1.73 91466 1.98 £99171 
1.24 90852 } 1. 1.74 . 91683 1.99 99581 

2. 1.00000 
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ALGEBRA 


Factors and Expansions 


(a + b)? =a? + 2ab +b’. 

(a + b)3 = a3 + 302) + 3ab? + 53. 

(a + b)* = a4 + 4a5b + 6a2b? + 4abs + BA, 
a — b? = (a — b)(a + BD). 


a+b? = (a+b V/—1)(a—bv—1). 
a’ — b? = (a — b) (a? + ab + B?). 
a? +b = (a +b) (a? — ab + DB). 


at + bt = (a? + abv/2 +b?) (a? — abv/2 +82). 
a” — bn =\(a — b)(a*! + ab +... $B), 
a — b" = (a + b)(a*"1,— a 4h +... = br), 
for even values of n. 
a” + b™ = (a4 + b) (a — a2 4... 4b), 
for odd values of n. 
at + a?b? + bt = (a? + ab +b?) (a? — ab +b). 
(a@+b+c)? =a? +b? 4.c? + 2ab + 2ac + 2be. 
(a+b+c)§ =a +b 4c + 3a%(b +c) + 3b%(a +c) + 
3c?(a + b) + Babe. 
(@+b+c+d+...)=@4+R4 24 @4...4 
2a(b+efd+...)+2b(e+d4+...)4 ECG ts) toe 
See also under Series 


Powers and Roots 




















a* X av = alt), a = 1 [if a ~ OJ. (ab) = abe, 
' qt? f Ap aT a pisos ig 
eae ee (5) oe 

: ; a : 
‘(a*)v = atv, a® = V/a. vVab = v/a V/0. 
EY f=. LNT y y = a tae 
VYa- Va 0 = Xa seats 

b Wb 
Proportion 
ac a+b _c+d 
If boo then b = » > 
a—t ¢-a a-b c-d 
b= ad a+b c+d 
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ALGEBRA—(Continued) 
SUMS OF NUMBERS 


The sum of the first » numbers,— 


E(w) =1424+34445... n= 2th) 


~ 





The sum of the squares of the first numbers, 
DY (nm?) =12+22+32 + 424-52. en? = ie h) Omer t) 





The sum of the cubes of the first » numbers, 
es me ios n?(n-+-1)? 
E (m9) = 19284-3940 HBB Opp eR 


ARITHMETICAL PROGRESSION 


If a is the first term; 1, the last term; d, the common differ- 
ence; x, the number of terms and s, the sum of n terms, 


Lima + (n= 1)d 8 =5(a +2) 
ame 2a+(n—1)d } 


GEOMETRICAL PROGRESSION 
If a is the first term; J, the last term; r, the common ratio; 
n, the number of terms and s, the sum of n terms,— 





> (isi 
L=i@r®-t s=a er | 
t, (ahaa naa hit 
8=a- ‘ar 1a | 8 hoe 1 
If n is infinity and r? less than unity,— 
a 
em Ls 
FACTORIALS 
|n =n! = ev'n"s/2rn, approximately. 
PERMUTATIONS 


If M denote the number of permutations of n things taken p 


at a time,— 
M =n(n—1) (w—-2).... (n—p+l1) ay, 


— 
COMBINATIONS 4 
If M denote the number of combinations of n things taken p 
at a time,— a 
n(n—1)(n—2)...-. (n—p+1) 
M=— TRE? ie - . 
p! ’ 
n! La 
M=Tn—p)! ; 
ey ‘ 
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ALGEBRA Gentinteed) 
Quadratic Equations 
Any quadratic equation may be reduced to the form, — 
ax*+br+c=0 
Then x = 0+ yb? — 4ac 5 See 


If b? — 4ac is positive the roots are real and unequal. 

If b? — 4ac is zero the roots are real and equal. 

If b? — 4ac is negative the roots are imaginary and unequal. 

If 2 — 4ac is a perfect square the roots are rational and un- 
equal. 


Cubic Equations 
A cubic equation, y? + py? + qy +r =0 may be reduced to 
the form, — 
z+axr+b6=0 
by substituting for y the value, (= ~ e). Here 


a = 3(3q — p?) and b = s(2p3 — 9pq + 27r). 
For solution let, — 


3 ————__———_— 3 ———_ 
pe ay NE a3 ren Pegi oe (OX ka? 
Al ~ 5c Nay Toy’ Baalm5 Vi+S 


__ then the values of z will be given by, 








| A+B A~<8 A+B A-B 
pease, AEE ATE g Ae A 
oe at there will be one real root and two conjugate 
uw 4 +977% imaginary roots. 
7? 6 there will be three real roots of which two 
41797-" atleast are equal ~ 
ga 


_iIf at+o7< 0, there will be three real and unequal roots. 


In the last case a trigonometric solution is useful. Compute 
the value of the angle ¢ in the expression, — 


* 6? as 
cos ¢ = ry + ( - x)" 
. ; then z will have the following values:— 


b . 


@ og? | 4je 3 $. 190°), 
* #2 — 3 008 3 %2 3cos( § + 120°) 


a ? ° 
+2 V ~ gos $ + 240 ) 
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APPROXIMATIONS 


If a and 6 are small quantities, the following relations are 
approximately true,— 
(lta)™ =1+ma, 
(lta) (L4b)™ =1+ma-+nb. 
If n is nearly equal to m, 


BBs ne 





, approximately. 





2 
If @ is a very small angle expressed in radians,— 
aut 1 and E6%. Sines 1, approximately. 


SERIES : 

The expression in parentheses following certain of the series 
indicates the region of convergence. If not otherwise indicated 
it is to be understood that the series converges for all finite 
values of x. 

BINOMIAL 


(cz +y)"” =7% nary +- “oe ee 2y? 





eS Yeh sag ieee ot) 
(L-e)" Lene +2 UE pment ayer : ete, 2 
a< 
2 >) 
+42 en ee a a ROT) ere — ‘he a 
2! 3! med) 
(LAw)=1Fate2Fai+otFert 2, (2< 1) 
(ltx)"*=1F2r+32?F423+5e!F6e5+ ... (a2?< 1) 


TAYLOR’S SERIES 
Sth) =f) +hf e+ fe) PG) + oe 
=f) taf W+E SWE ES) + 
MACLAURIN’S SERIES 
fx) =f(0) +af"(0) + FS (o)+ BH (o)t so 
EXPONENTIAL 


H gab) ol 
emt + pea eM 








2 3° 4 
et =ltet+ Star tqt... 


a’ =1+2 log a + Neo) 5. 
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LOGARITHMIC 


wee ASSES) 
loge = (w~1)—}(~—1)2+4(e—1)?— eS 
log = 2 [2+ +5) +5(F5) cha ..| (250) 


log. (1-2) =a —3x?+323—ia4+ . (—l< ag) 
iD 1 
log.(n+1) —log.(n—1) =2 [a+ techy +o. | 


a 3 1 xr 5 
log. (a+a) =log-a+2 lsctets (sc) +5 (sera) + | 
(a>0, -a<a<+o) 


TRIGONOMETRIC 
A x8 eu, igh 
oe occa oi ar a lai 2 a 
; x? a x6 
pS enodilisaai Fal her toe 


Nn 17x7 6229 om 
tanz =x += ~ 4+ + 355 + 3935 +... (#27) 


Wreke 2 andl ne of 





Tip ae eRe a ee 2 
sine = 2 + ¢ Rtg aE 5° 4°87 @<ch) 
tan“ = x2 — #3 425 —Sxt+ 8 ey (a2< 1) 

pm Pg dot Le ; 
“QT gt Seta Sia 
F eed xs 
log, sin r= log. x a 6 180 2835 eee (2?< x?) 
io pi a met 
Be Cue bleeds “OO00. st 
7xt | 62x68 

= 2 seeks 
log. tana = logx +3 + oe og35t °° (« < r) 

ro 3x4 8x5 3x8 

ee a "8 eats 0 Billo oi 8h: 

Sr 4x4 3126 

ecu 2 = a ; “a) 
43 3 4 5 2 
mre tet Ree tHe. (nc 
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ALGEBRA (Continued) 
MISCELLANEOUS aS 
The Sum (2, = Sigma) and Product (1, = Pi) Notations 


= denotes the sum, and Il, the product of all quantities of a 
given collection. In particular, 


m+n 
2 Means Lm + Xmii +... + Lminy (n + 1 terms in all), 
i=m 
m--n 
‘Bh Li MCADS LmEm41... » Lman, (n -' 1 factors in all). 
1=m 


For indicated range, R, (such as m Zi Zm +n), one may 
write oes ][ respectively. Where the range is clear from 


R R 
the context one writes Za;, Ix;, or even Dx, Ix, respectively. 
For c a constant and for a; and y; with common range (say of 
n elements), 
Len; = cLax:, Bla: + ys) = Ta; + Dy:, Das +c) = ne + Day. 


ans! Numerical Relations 


{i)" Bor tange,,4 =") 2, ..°5),'n, with a; = 4, 

La; = n(n + 1)/2, . - ih) = n?, 

ra;? = n(n +.1)(2n +1)/6. 

Dae = (Da;)2, Bayt. =.( Lz, (6 (Ba) — Wy). 

Mie +1 — 2) =c™, Na; = n™ =n! (“factorial Tee 
Hence n! = n.(n — 1)! 0! is defined to. be L 
Stirling’s formula (used for n large), 


‘af 1 


(w = 3.14159... 1, @ = 2.71828... .)s 


n!/m!\ gives the number of permutations of n distinct things 
taken m at a time. 


sey om : te pees! 
(ii) For range, 7 = -("5-), ~( 5 ) day 


nm—1 n—1 , 
(om — 1, (05) with 


x; = 7 (whether n is odd or even), 


Y= Dat bo, Pet = MED Sei Dat 
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faye The Binomial Coefficients, ("). 
Ni mi/(n — m) Im}, for integers m, n, 0 ZmZn.. (” 
= Li, 
(a+ c)* = Dy Carrer (Qué Z.n)...\. The t bitenial ex- 


pansion (nm) eres also the number of combinations of n distinct 
things taken m at a time. 


(7) + (,."1) = (41), recursion relation for binomial coeffi- 
cients. 


(atm) 4); 2" (*) +0, y= dG) (sia) 


s=m 


Table of Binomial Coefficients 


1 @l@!@1¢ 5) | Gd 


[3 


etal eet eet et et ee ed 


1 
4 q 
10 5 
20 15 1 
35 do 7 1 
56 70 OF ANE 1 
84) 126 84). 36 9 
120} 210] 252} 210) ;120 45 1 
165} 330] 462] 462) 330 165 11 
220} 495) 792) 924) 792 495 66 
286) 715) 1287] 1716} 1716) 1287 { 286 
364} 1001} 2002) 3003} 3432) 3003 1001 
455) 1365} 3003] 5005| 6435} 6435 3003 
560} 1820) 4368) 8008)11440| 12870 8008 
680} 2380] 6188)12376)19448) 24310 é 19448 
816} 8060] 8568) 18564/31824| 43758 j 43758 
969| 3876|11628)/27132/50388) 75582) 92% 92378 
1140) 4845 38760|77520| 125970) 167960 184756 





0 
1 
2 
3 
4 
5 
6 
7 
8 
9 


SOON wOhe 


—— 
= 





RO ee ee eee 
SOBNAMROD 


























n(n — 1)(n— 2). tort D., 5 if 
‘NOTE: (R) ‘= main Gale bate Ao) 1; (i)i=2 


For coefficients missing from tle above table, use the relation 


(m) = (,.%,)2 eB: (20) = (2°) = 167960. 
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_ ALGEBRA (Continued) 
Finite Differences 
For equi-spaced arguments 2;, and associated y;, the successive 
advancing y-differences are, A°y; = y;, Ay; = Yia1 — Yi, AY = 
AYiz1 — AY, = Yite — 2yizi + Yee, AMY: = A™ TY — 
Am™ly;, = dere) Yirm-r- With arbitrary origin A and 


namditertal length, ix. —2i =h, using u; = (x; — A)/h, 
write y(u;) for y: Then if for some ‘fixed m, for the portion of 
the table considered, the values of A™*1y; be zero (or approxi- 
mately, if these. be regarded as negligible) Newton’s formula 


gives 

yu) = *Pary(0) = yO) + uayo) +24 SP ary) 
4 uu = 3). i, 1) 

ES = 7 

This formula reduces to an identity for uw = wo, wy, 


a hee tla? 
(u; = 7), and may be used to interpolate for intexmpediate values. 
Example. Given 


a—4f=e 0,72 1) 446, 28 74S 








A™y(0). 





y| 10, 14, 30, 64, 122, 210, 334, ... 
to find a value for y when 2 = 10, and when x = 1. Suppose 
for some reason A has been taken at x = 2. The work may 
be arranged as follows: : 

u © y A A? As A‘ 


























1) 


ied got _ gu(u — 1)(u — 2) 


y(u) = 64 + io ao [23 

= 64 + 58u + l5u(u — 1) + u(u — eh — 2). 
Atzx =10,u = 4. Substituting u = 4, one has y|z-10 = 500. 
Atz =1,u = —}. Substituting u = —}, one has y|z-1 = 44%. 
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Central Measures 
Here the range of 7 is from 1 to n. With each value 2; is 
associated a weighting factor f; => 0 (such as the frequency, 
the probability, the mass, the reliability, or other multiplier). 
N, the total weight, = =f;. 
Z, the arithmetic mean, = Ef;x;/N = Efiz;/ D2) FE 
GM, the geometric mean (available when each z; is positive), 


= Vint. Log GM = xf; log x:/N. 

Mo, the mode, = value among (a1, . . . , 7,2) having maximum 
associated f; (usually obtained by interpolating after the data 
are graduated). For unweighted items, z;, a mode is a value 
about which the values of x; cluster most densely. 

RMS, the root-mean-square, = +/ Dfiz,;2/N. 

Md, the median (see below). For unweighted items, the 
median is the value, equaled or exceeded by exactly half of 
the values z; in the given list. In case of a central pair, the 
median is usually taken as the arithmetic mean of this pair. 

Mm, the mid-mean (see below).. For unweighted items, 
the mid-mean is the arithmetic mean of the half-list obtained 
upon dropping out the highest quarter and lowest. quarter of 
the items. ' 

Cum f|x, the value of “cumulative f” at X, = ya: fi (inter- 

zi< xX 
. polation being used for X if necessary). 
The M-Tiles 
For ungrouped data, X is called the rfh m-tile (or rth m-tile 
mark) (r = 0, 1,..., m) if simultaneously, fi/N Sr/m, 
ri<X 
and > f:/N < (m —1)/m. In particular the zeroth m-tile 
r>X 
is min, the minimal value among the list (z,..., z,), and the 
mth m-tile is max, the maximal value among the list. 

For grouped data, the rth m-tile mark, X, is such that 

Cum fix = Nr/mers=0541,, 2322 9hGm): 
Cum f|min = 0, Cum f\max = N. : 

In particular, certain intermediate (0 < r < m) m-tile marks 

are named as follows: 
mr = 1 2 3 





2| Md (median) ; 
3] T, (lowertertile) TT. (upper tertile) 


4} Q,; (lower quartile) Md Qs; (upper quartile) 
10; D, (first decile) Dz D3; ete. 
100 | PC, (first percentile) PC: PC; ete. 
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The term ‘‘rth m-tile” (r = 1, . . 4, m) is also used to denote - 
the class interval jaxtending from. the (n> Lgh tp. rth enitile 
mark as, defined above. 

Mm, the mid-mean, = 


2 YS fai/N SD - fal > fai 
Qi<2: <Q; QiS2i5Q3 QiSzisQs = ’ 


When each 2; is positive, and not all are equal, one always 
hasO <min <GM <%< RMS < max. 

For ae aes NA eee one has PRPN ere a 
Mo — % = 3(Md — Z), or 3Md = Mo + 2 


Measures of Dispersion and Skewness 


Here A is an arbitrary reference value, usually a convenient 
integral measure near Z. 

vx, kth moment about A, = Dfi(ei — A)*/N, (kh = 0,1,...)- 

ym =1, 1 =#— A. » as function of A is minimum ‘for 
Asie 

“xy kth moment about Z, = Dfi(v; — Z)*/N, (hk = 0, Li ned 


bo = I, 

pr = 0, ; 
Ho = vo — v1? (ue = Variance), 
Ms = v3 — 8riy2 2015, 

beg = V4 — 4yyv3 + Bryz2?. — 3r14%. 
Bi = B3?/p2®, Bo = pa/ br”. 


o, standard deviation, = 1/2. 


a;/2, momental skewness; a3 = 1/81 = ps/o°. 
(a, — 3)/2, kurtosis; a4 = pf». 


MD, mean deviation (from the mean), = Bfila = £|/N 
ala (This latter form is convenient 
= 2 af Pe /N, for computation. ) . 
Vics ; 


s, quartile devialioh, om \Q3 — allen? 

P. E., probable error, = 0.674 

Vv, coefficient of variation, = ra % 

Pearson’s measure of skewness = (€ — Mo)/c.. (Usually 
approximately a3/2.) 

Bowley’s measure of skewness = (Q; — 2Md + Q1)/@s). 

(Bowley’s measure-of skewness-lies between —1 and +1. 
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STATISTICS (Continued) 
The Class Interval 
Ads = Bisio— Ls, 


For equi-spaced arguments, Ar; = h, the length of the class 
interval, x; is the mid-value or class mark. The interval from 
xi — (h/2) to x; + (h/2) isthe class interval with these as given 
initial and terminal end values. 


us = (a; — A)/h. 
th i= 2fius/N,é = har+A. 
(uz)e = h¥ (ux) (kK = 0, 1,....), 
oy? = [Zfius?/N] — w, oz = hey. 
(Bi)z = (Bi) uy (B2)x =a (Ba) 


Sheppard’s corrections (to correct approximately for the 
error due to treating all elements in a given class interval of 
length A as though concentrated at the class mark). 

For uo, 41, #3, NO corrections. 

In z-units, 
corrected (u2)2 = uncorrected (u2), — h?/12, 
corrected (us). = uncorrected (u4)2 — h® uncorrected (y2),/2 + 

7h4/240. 


_ In w-units, replace h by 1 in the formulae given above. 


Least Squares 
The normal equations for finding coefficients, a, ai,.. . Le 


in fitting a curve of the form y = a + a;z +...) + amz™ to 


data (X;, Yi),7 =1,...,, (nm > m), are m + 1 in number as 
follows: . 
to ZY; = aon +reayrXi + 02 DX? tet Cn 2X Fh 
Pag — Ao DAy + a,2X;? earZXF +... + an DX m1, 
52 ea eee rE 
Deviation from fitted curve, 
d; = Y; — (Qo + aiX; +... = Om), 


Dd;?>= 2Y;? — (aoztY; + aj SX:Y; +... + Om 2X Y=). 
or z = abt, use y = log z, ay = log a, a; = log b. 
For z = at?, use y = log z, do = log a, a1 = p, = log t. 
S,, standard error of estimate, = root-mean-square of the 
y-deviations about a fitted curve = +/2d;,?/n. 





Simple Correlation 
Propuct Momsent Merrsop 

Given n equi-spaced measurements X;,i = 1,2,...,n, with 
h = Xin, — Xi, a = X; — X; and m equi-spaced measure- 
ments Y;,j = 1,2,...,m, with k = Y;., — ¥;, y; = Y; — ¥3 
and a weight (frequency, probability, etc.) e:; (20), asso- 
ciated with (X;, Y;). Here e;; is an entry in the table. 
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fi = De G7°= ee 
Nox Seu ae Didi (Check) 


z= Seuxn = SKN; = ce ejY;/N = Dorn. 


1, a 1, 
Let fi and B be arbitrary reference vibes usually convenient 
integral measures near X and Y, pe ee) Me 
us = (X; — A)/h, 0; = (Y; — ; 
a&@ = Sfu:/N, X =hi+A,o= 29301 v;,/N, Y =ko + B. 


IL ll 


Cu (u2)u = (Dfru2/N) — vw, op = gn 0 Sheppard’s 
oy? ='\(te)y = (ZgjvP7AN) — 8, co, = ko, corrections. 
U; = Dei V: = Dee leer aalhs = yids (Check) 
a j 
Die = Deiter — %)(v; — 0)/N 
= (P/N) —w 
Poy = hk Pus. 


T = Duv/(Fulv) = Pry/(orty) (product-moment) coefficient of 
correlation. In every case —1 Sr <1 


Yor Y= rou(X — X), ory = rad, regression line of y on <x. 


xX +X= ees — VY), orz = ru, regression line of 2 on y. 


Example of Se ckpatutien for Produgt’ Moment Coefficient of 
Correlation 


Uj 


Gi | 912i \9507? (= Deus) viU, 
7 




















mlplaaton 











~y 








ole 
| 














= 79, Zgivj? —_ 91, 
pute = 2vjU; = 43. 
































1.083 
1:117 





Ans. r = +.815 
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( Rank Dirrerence Mrrsop 

Given n corresponding pairs of measured items (Xana) 
@=1,'...,'n). “Let (u;, vs) be the corresponding rank num- 
bers. Here u; = 1 for the largest X;, 2 for the next largest 
Xi, etc., and similarly v; = 1 for the largest Y;, 2 for the next 

62 (ui — v;)? . 
“n(n? — 1)” (rank difference) 
coefficient of correlation. In every case —1 < p <1. Check: 
Z(us — v;) = 0. 
Example of Computation for Rank-Difference Coefficient of 
Correlation 


largest Ye; etea npi=. l= 





Check: 2(u; — v;) = 0. 

mae Oe 
10(10? — 1) 
= +0.63 

Ans. p = +.63 


p=1 








WOMNDONIN POOH 
moO 
RODDOPF COMP 


3 
8 
0 
4 
1 
i 
2 
9 . 
6 
5 











Probability 


If among a + b equi-probable and mutually exclusive events, 
a are regarded as favorable and b unfavorable, then for a single 
trial 

p, probability of favorable outcome, = aia 
us b 
q, probability of unfavorable outcome, = 1 — p = ae 
The successive terms in the binomial expansion (p + g)" = 
> (")p"-*q@" give the respective probabilities than in n trials, the 


event will be favorable exactly n — r times, r = 0,..., n. 
The mean number of favorable events is np, of unfavorable, 
j the standard deviation is ¢ = W/npq, as = (p — q)/o 
(the positive direction being that of increasing unfavorability). 
Normal curve (x measured in o-units from the mean, and 
with area = 1): 


1 
‘ _y = ——e7/? = 0.3989e-77/2, 
AV 20 
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STATISTICS (Continued) 


MD (mean deviation from the mean) = ¢4/2/r = 0.7979c. 
s (quartile deviation from the mean) = 0.67450.= 0.845 MD. 
_ Percentage areas, under normal curve, for successive class 
intervals measured from the mean: : 
Multiples of : 34%, 14%, 2%. j 
Multiples of s: 25%, 16%, 7%, 2%. 
Normal surface (x measured in o,-units-y in o,-wnits from their 
means), 


z= aE er araytyn/[ai—rayp. 
Qa+/ 1-—r 
Goodness of Fit. For a universe of objects falling into n 
mutually exclusive classes with class marks, 7;(¢ = 1,2, ...,”), 
let p; be the probability for the ith class. Given a sample of 
N_ items, with f; items in the 7th class (=f; = N), the proba- 
bility that a random sample of N items gives no better fit, 
expressed in terms of n and x? (‘‘Chi square”), = =(f; — 
Npi)?/(Npi), is given by a table, portions of which are as follows: 
Probability that a Random Sample Gives no Better Fit 





026 





987 
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‘MENSURATION FORMULE 


Plane Figures Bounded by Straight Lines 


( The area of a triangle whose base is b and altitude h 
| hb Z 


2 


The area of a triangle with angles A, B, and C and sides 
opposite a, b, and c, respectively 


Zab sin C. 


Vs(s — a)(¢ — b)(s —c), 


A rectangle with sides a@and b has an area = ab. 


“The area of a parallelogram with side b and the peipendicular 
distance to the parallel side’ 


= bh. 


The area of a parallelogram with sides a and b and the 
included angle 6 


i 


or 
wheré s = 4(a +'b +c). 


= ab sin 6. 
The area of a rhombus with diagonals c and d, 


cd. s 


tole 


The area of a trapezoid whose parallel sides are a and b.and 
“altitude h ; ’ abate 
= 3(a + B)h. 
‘The area of any quadrilateral with diagonals a and b and the 


angle between them @ 
= tab sin 6. 


_ The area of a regular polygon with 7 sides, each of length 1, 


= gnl* cot les 
Sion n 
For a regular polygon of n sides, each side of Tength J, the 
radius of the inscribed circle, 
Ae Sol Re) 


roBaoy medi 


The radius of the circumscribed circle, 
1g 180, 
n 
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Area, Radius of Inscribed and Circumscribed Circles for 
Regular Polygons 


1 = length of one side. 





Radius of | Radius of 
Name. Number Area. inscribed |circumscribed 


ides. : - 
of sides circle. circle. 


Triangle, equilateral 


3 0.433010? | 0.288671 | 0.577351 
Dquaroes oan) see 4 1.000007? | 0.500001 | 0.707101 
Pentagons, ae 5 1.72048/? | 0.688191 | 0.85065/ 
Elexagonian «ho iia - 6 2.598087? | 0.866027 | 1.00002 
Heptagon cn yc. 7 3.633912? | 1.03831 1.15231 
Octagon. 408 21! 8 4.828437? | 1.20711 1.30651 
Nonagons... .2 2.2... 9 6.181827? | 1.37371 1.46191 
WeCAFON A 15» orm ters 10 7.694212 | 1.53882 1.61801 
Undecagon........ 11 9.365641? | 1.70281 1.77471 
Dodecagon.......- 12 11.19615/? | 1.86601 1.93181 





Radius of circle inscribed in any triangle, whose sides are 
a, b, and c, where s = (a+b +c) 


vVs(s — a)(s — b)(s — c). 


$ 


The radius of the circumscribed circle 


Ze abc ; 
44/s3(s — a)(s — b)(s — c) 


The perimeter of a polygon inscribed in a circle of radius r, 
where n is the number of sides, 


= 2nr sin =. (7 radians = 180°) 
The area of the inscribed polygon, 
= $nr* sin sas 
n 


The perimeter of a polygon circumscribed about a circle of 
radius r, number of sides n 


= 2nr tan rs 
n 
The area of the circumscribed polygon 


T 
= nr? tan —. 
n 
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Plane Figures Bounded by Curved Lines 


The circumference of a circle whose radius is r and diameter 
d(d = 2r) 


= 27r = 7d. (7 = 3.14159) 
The area of a circle ; 
= 77? = jmd? = .7854a2. 
The length of an arc of a circle for an are of 0 degrees 
| _ md 
180° 


Nore. — In this and following similar formule r denotes the 
cadius of the circle, (OC, Fig. 1). 
For an arc of 6 radians the length 


= 70, 


ie) 
Fie l. 


The length of a chord subtending an angle 0 
= 2r sin 30. 


The area of a sector where @ is the angle between the radii 
in degrees 
wrt 
300 
lf s is the length of the arc, the area of the sector 
sr 


“5: 
The area of a segment where @ is the angle between the twa 
* radii in degrees 
md. sin 8 
360 2 
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If @ is in radians the area © = or(O-—isin 6). 
The area of the segment of acircle ais sit’ 


Salve Mam Pate a (= at 
a5 [= ve v?-+- 7? sinh j 


where r is the radius of the circle and x the perpendicular. dis- 
tance of the chord from the center. The angle must be expres- 
sed in radians. 


The area of the ring between two circles of radius r; and ro, 
one of which encloses the other, 


=a(titte) (1-12). 
The two circles are not necessarily concentric. 


Area of the sector of an annulus. (Fig. 2.)—If wee * ie 
6 and the lines GO and JO=7r; and rz respectively, the area 
GHIJ) =36(rit+r.) (m1—1f2). 
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Fig. 2 
If s; =the length of the arc GH and s,=the are JI and h 
-HI=r,—r1r2, the areaGHIJ = $h(s1+8:). 
The circumference of an ellipse whose semiaxes area and 6 


= 29 — a of approximately. 


The area of an ellipse = ab. 


The length of the arc os parabola, as are SPQ in Fig. 3, 
where « = PR, and y tae 








=2 Noe y? Te: vt approximately. 


The area of the section of the parabola PQRS, = ~jry. 
202 
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' Solids Bounded by Planes 


‘The dateral area of aregular prism = perimeter of a HEE section 
x the length. 

The volume of a regular prism = area of base x the altitude. 

The lateral area of a regular pyramid, slant height 1, length of 
one side of base a, and a number of sides n, 


‘ znal. 
‘The volume of a pride by = + area of base x altitude. 


Q 


Fia. 3. 


Surface and Volume of Regular Polyhedra 


Surface and volume of regular polyhedra in terms of the 
length of one edge l. 














Name. Nature of surface. Surface. Volume. 


Tetrahedron...| 4 equilateral triangles} 1.73205/? | 0.1178515 


Hexahedron or 


cube G:SQUATESi/ castele cuss < 6.000007? | 1.0000078 
Octahedron....| 8 equilateral triangles} 3.46410/? | 0.471402 
Dodecahedron .|12 pentagons........ 20 .64578/? | 7.66312/8 
Icosahedron .../20 equilateral triangles} 8.66025/? | 2.1817018 


Solids Bounded by Curved Surfaces 
The surface of a sphere of radius r and diameter d(= 2r) 
= 4qr? = 1d? = 12.57r*. 


The volume of a sphere 
: = {rr = jad? = 4.189r3, 
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The area of a lune on the surface of a sphere of radius r, in 
cluded between two great circles whose inclination is @ radians. 
= 2776. 
The area of a spherical triangle whose angles are A, B, and 
C (radians) on a sphere of radius r 


=(A+B+C —7)r’. 


The area of a spherical polygon of m sides where @ is the 
sum of its angles in radians 


=[0—(n — 2)r]r?. 


The area of the curved surface of a snherical segment of 
height h, radius of sphere r 
= 29 rh. 


The volume of a spherical segment, data as above 
= inh? (8r — h). 


If a = radius of the base of the segment, the volume 
= jah (h? + 3a). 


The curved surface of a right cylinder wherer = the radius 
of the base and h, the altitude, 


= 2nrh. 


The volume of a cylinder, data as above, 
= arh. 


The curved surface of a right cone whose altitude is h and 
radius of base 7 


= ar Vr? + h?. 
The volume of a cone, data.as above, 
= anh = 1.047 rh. 
The curved surface of the frustum of a right cone, radius 
of base r1, of top rz and altitude h, 
= (ri +12) VR? + (ry =) 12)*. 
The volume of the frustum of a cone, data as above;: 


= rt (ry? + rrr. + 12?). 





The oblate spheroid is formed by the rotation of an ellipse 
about its minor axis. Ifa and b are the major and minor semi- 
axes respectively, and e the eccentricity, the surface 
1+e 
l—e’ 





= Qra* + 7 toge 


4 6 
and volume = 37a*d. 
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The prolate spheroid is formed by the rotation of an ellipse 
about its major axis (2a), data as above. 


Surface = 2rb? + ane sin —e, 


volume = t7ab*. 


SIMPSON’S RULE FOR IRREGULAR AREAS 


Divide the area into n panels (where n is some even number) 
by means of n+1 parallel lines, or ordinates, drawn at constant 
distance h apart; and denote the lengths of the ordinates by 
Yo, Yt) Yx, » - » Yn The first and last ordinate may be zero. 
The area will then be: 


A=MWh[(Yotyn) t4yitystys + + + )+2(yetystys >> )J 

The greater the number of divisions, the more accurate the 
result. Simpson’s rule may be applied to finding volumes if 
the ordinates yo, ¥1, y2 be interpreted as the areas of plane 
sections, at constant distance h apart. 


PRISMOIDAL FORMULA 


The volume of a solid figure extending between two parallel 
planes in which the area of every cross-section parallel to those 
planes is a quadratic function of the distance of the section from 
a fixed plane parallel to them is given by the equation 

V =H (80+ 481482) 
where H is the distance between the two limiting parallel 
planes; So and S2 the cross-sections in these planes (lower and 
upper bases) and S, the cross-section of the mid section. The 
formula applies to such figures as the cone, sphere, ellipsoid and 
prismoid. 
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lo oi boariet ei btoredqd"eislomy “at 
TRIGONOMETRIC FUNCTION S IN A RIGHT-ANGLED 
TRIANGLE. etwea 


If A, B, and C are the vertices (C the right angle), and a, ve 
and h the sides opposite respectively, 


Gwin 
























sine A= sin A = k cosine A ss cos::A n= z, 
tangent A = tan A = 7 cotangent A= cot A ~ctn A = 4 
Aa t 
secant.A.= sec A = é, cosecant A = PHC = 6 
exsecant A = _exsee. Wee 
“see, A — ee 
8B yersine A = vers yt a 
1 —cos A 
 coversine A= covers A = 
» bio 8 lo aglow askt A 
haversine A’ = hav TAT gon olg 
6 Sperling! yyers, A 
Cc xe & 
Fra. 4. oF bend 
SIGNS AND LIMITS OF VALUE ASSUMED BY 
THE FUNCTIONS 
Quadrant I, Quadrant II. | Quadrant III. | Quadrant IV. 
Function. A 
Sign.| Value. |Sign.}| Value. |Sign.| Value. |Sign.| Value. 
m0. ee - | 1t00 
OUSier cane + | Otol 
TAs ies 5 — |o~ tod 
Coben : - | Oto o 
BOO. ants + |o tol 
- |ltoo 
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VALUE OF THE FUNCTIONS OF VARIOUS 
ANGLES 


ede 130s 46% S-g0% ci-goe *180%.. 270° 




















co a 0 $042 4, 6-1 0..-1 
co” | (= ke ANI. Ra/ea« tad Dae laa” aii 
Meee x. 2. Ou FB MP Opes ie US ay tie Fg ae B) 
cot. 06) SABES Mop a/B sta Oko Cio 0 
RELATIONS OF THE FUNCTIONS 

eae cosec ¢ =———- 

cosec x sin & 

| 1 fet 

cos x = . sec x = A 

sec @ cos © 
Gee we sin? x +cos? 2 =1 

cot % cosx 

mint 1-+-tan? x =sec? x 
Sakae COgz 

eee sing 1+cot? x +cosec? x 
sin « =4/1—cos? x. cosa =4/1 —sin? 2. 
tan «© =-/sec* x —1. secx =/tan?z +1. 
cot x =~+/cosec? x — 1. __cosec x =+/cot? x + 1. 
sin x =cos (90—x)=sin (180—x). 
cos & =sin (90—2%) =+eos(180—2). 


tan x =cot (90—a2)=—tan (180—2). 
cot » =tan (90 —x) =—cot (180-2). 


in 
coset x= "cot a cota. 


FUNCTIONS OF SUMS OF ANGLES 


sin («+y)=sin x cos y+cos x sin y. 
sin (x—y) =sin x cos y—cos x sin y. 
cos (x+y) =cos x cos y—sin x sin y. 
‘eos (wv —y) =cos x cos y+sin x sin y. 
tan (2+) = 7 tan tan 
tan x«—tan y ; 
i+tan x tan y 
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tan (w«—y) = 


yy? 2 “—a.. 4 man GO oe had A - Bede 8. 1) a eee 


a x CEES Se 
‘ 
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FUNCTIONS OF MULTIPLE ANGLES 


sin 27 =2 sin x cos x. 

cos 24 =cos? 4 — —sin? x =2 cos? r—1=1—2 sin? x. 

sin 34=3 sin x—4 sin’ x. 

cos 3x =4 cos? x—3 £08 &. 

sin 42 =8 cos? x sin x —4 cos x sin &. 

cos 44=8 cos* x—8 cos? x+1. 

sin 5¢=5 sin x—20 sin? x+16 sin® x. 

cos 542 =16 cos x—20 cos? x+5 cos L. 

sin 6x =32 cos® x sin x—32 cos? x sin x+6 cos x sin &. 
cos 6% =32 cos* x —48 cost +18 cos? x—1. 


2 tan x 
bam 28 = Peta 
cot? x—1 
COLA Sr cou 
eka 3 tan x—tan® & 
~ 1-3 tan? x 
cn yen st 
2 
cos tg=+ {os 


[l—cos x _ 1—cos x —COSt __ _ sin t 
tan 44=+ 


1+cosx “sinc ~ T-Feos # 


MISCELLANEOUS RELATIONS 


sin « + sin y = 2sin } (t+y).cos } (xFy). 
cos x + cos y = 2 COS 3 (e+y). cos 3 (rx— Yy). 
cos x — cos y = — 2sin } (x+y).sin 3 (x—y). 





oy au (oy) _ + sin (w +y) 
tan x + tan ¥ = Cos @.c0s cole =. COU YS 5 ae y 
1+ tanz _ e cot ta 1 & 
So eee tan (45+2) pare ee oP cot (45 a) 
sin x + sin ¥ _ tan 4 (xty). 


cos x + cos ¥ 
sin x + sin y 
cos « — cos y 
sin x +sin y _ tan } (x+y) 

sin x —sin y tan} (e—y) 

sin? « — sin? y = sin (x+y) sin (x— —y). 
cos? « — cos? y =—sin (x+y) sin (v—y). 
cos? x — sin? y = cos (x+y) cos (w—y). 


298 


= —cot } (xFy). 
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RELATIONS BETWEEN SIDES AND ANGLES OF 
ANY PLANE TRIANGLE 
In a triangle with angles A, B, and C and sides opposite a, b. 
and c¢ respectively, 
sin A_ sin B_ sin C_ 





a b ¢c 
a? =b?+ c?—2be cos A. 
a=bcosC + ccos B. 
b?2 + ¢?— q@2 
08 A = —— oe 
A-—B a-—b ot ©. 
SG eee 


fe ee. pe Ae ie | 
sin A= 7.Vv 8(s—a) (s—b) (s—c), 


(s—a) (sb) (s—c) 
*S) le ee 
bd 





tan 





where pee and r= y 
a (eee (s—c).- 





ine /s(s—a) 
oa be 

A (s—b) (s—c) r 
an = 3(6l-G)) wone—oas 


a+b sinA+sinB _ tan} (A+B) _ cot #C 
a—b sinA —sinB Rone i <= —B) “tan ae —B)- 





+ 


| 

| 

a vl Mid EM 

cot a — cot B 
wht 

Pfee cc cl 


Fre. 5. 
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RELATIONS IN ANY SPHERICAL TRIANGLE | 
If A, B and C be the three angles and a, 6, and c the opposite 


sides, | 
sin Asin B _sinC C 


sin a@ sin 6 sine 








cos b cos (c+6) 


cos a=cos b cos c+sin b sin c cos A= 
cos 6 


where tan @=tan bcos A. 











cos A= —cos B cos C+sin B sin C cos a. 
sin} A= {= (s—b) sm [sin (s—b) sm (s—c) 
sin 6 sin ¢ 
Were s=}(a+b+c). ) 
con Ae vrs s.sin_(3— sin ssin (s—a)_ 
sin b sin ¢ 

tad A eps hae (9 +h) 
where ray (s—a) sin (s—6) sin (sre), 
sin s i 





; -\— (S—B) cos (S—C). 
COR a sin B sin C 
where S=i1(A4+B+C). 
eA oP cos S cos (SA9) 
sin }a=y- sin B sin C 


tan }a=R cos (S—A) 



































R= —cos S 
see 7 Vz {S=A) cos (S—B) cos (S—C) 
= —b 
tan ax? cos ope tan £ aS = cos © 5) 
As By ee: ee a+b 
tan 5 cos = cot 3 cos oe 
Be — —B »,a-d 
tan = u sin 4 eS tan 4 si — 
, “he o 8 
tan 5 sin é : 8 cot > sin + 
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ANALYTICAL GEOMETRY 
The distance between two points %, #r, and 2X2, y2, — rectangu- 


lar coérdinates: P 
d=+ V (a2 — 21)? + (y2 — 1)? 


_ For polar codrdinates and points 71, 6;, and re, 2: 
d=+ Vr? +72 — 2ryr2 cos (01 — 62) 
' ‘The area of a triangle whose vertices are 21, y:; Z2, y2, and 23, ys: 
a A = F(Xiy2 — Tayi + LeYs — LaY2 + Lai — Lrys) 
For polar coérdinates and vertices, 7, 0,; 12, 62, and rz, 0s: 
— A= 3{(rir2 sin (0, — 0:) +rera sin (63; — 42) + rar, sin (0, — 43)} 
___-‘The equation of a straight line where m is the tangent of the 
angle of inclination and c, the distance of intersection with the 
Y axis from the origin: 
: hie y=mz+ce 
| If a line of inclination m passes through the point 1, % its 
equation is: + 
en : Y — Yr = M(x — 2) 
_ The equation of a line through the points 2, y1, and 22, w is: 
Ba Yue Veer By 
fh. , Yn—= Yt ta — 14 x 
- _ If the intercepts on the X and Y axes are a and b respectively, 
the equation is: ; 


~o-e 
TP (aoe 


a 

Pa Ta 
If the length of the perpendicular from the origin is p and its 

angle of inclination @ the equation is: 
a zcos$+ysin@ =p 
General equation of the straight line: 
‘ Az+By+C=0 

The equation of a circle whose center is at a, b, and whose 


radius is c: 
(ca) +(y-dac 


If the origin is at the center: 
7 e+y=c ‘ 
‘The polar equation of a circle with the origin on the circum- 
ference and its center at point c, a: 
r = 2c cos (8 — a). 
If the origin is not on the circumference, the radius a and the 
center at a point 1, a, the equation becomes: 
@ =7?+ [2 — 2rl cos (@—a) . 
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The equation of a parabola with the origin at the vertex, 
where f is the distance from the focus to the vertex: 


y2=A fx 
If p is the semi-latus rectum (=2f) the equation is: 
=2p% 


The polar equation where the pole is at the focus and I the 
semi-latus rectum is: 


Mis =1—cos 0 
If the Bore 3 is at the vertex and p as above: 
_4p cos 6 ? "7 
sin? @ &, os sat 





The equation of the ellipse with the origin at the center and 
semi-axes a. and b: A 
a2 y? 
; Pra vii 
Polar equation where the pole is at the center: en 
a?b? sg 
~ @2 sin? 6+b? cos? 6 





The equation of the hyperbola with the one at the center, ; 
semi-axes a and b: 
a2 _¥ > 
a2 ob? — 
Polar equation, pole at center: 
a a*b? “ 
a? sin? @—b2 cos? 6 


2 





302 


PROPERTIES AND PHYSICAL CONSTANTS 


Page 

The Elements 
SNP) 0) SOOM TUT) Ca 0 Oe TO ERT ER nO eg A Fel 803 
Arrangement of Electrons in Orbits ............. 305 
POOR i oN evs vos hehe Bek ek a Real as gid RIL a 307 
Nieaerinticn of Elements: 520200) Gi eee ee ee 313 
Rerionie ables ice ce sie Need rei eran ak el dee 338 
Radioactive, Elements... 022 0.g08 30 Pe ee: 341 
Inorganic Compounds ..............0..2......-5-- 346 
Metal Organic Compounds .....................-.. 476 
Organic Compounds ............... 00.2000 .5 000050. 512 
- Rules for Naming Organic Compounds ........... 514 
Prefix Names of Organic Radicals .............. 525 
Oils, Fats and Waxes ............ 2-0-0: e sce eeees 794 
MERU eee rs iver Sic aes tal Pea ae ees ne eae ME ee 800 
MERGE AIS Utes ho oer s cede huanciatsinie ys Asa rere aieueoetane oes 802 
ENP Th aS ITIL aE UR UT ae aS i a Eee A 820 
EATER RO PEE Ee i TALE a ele fe 20 ae 831 
MAIER CE Fee ee cikie ehcln rape ae eT ia AG a hts tn 848 
Common Names of Chemicals ....................- 852 
Trade Names of Dyestuff Intermediates ............ 858 


Pronunciation of Chemical Words ......... Fy iibas ae 860 


va Rey 
("oe me Sf 
+) ra Be ir te FR gh ee 








ATOMIC WEIGHTS 


Values i in parentheses are approximate only and have not been adopted by 
the Committee on Atomic Weights. 


Cee an Dan 











oP 3h International 
* : A atomic weight 
‘ Name Symbol | No. Valence 
Tae 
1925 1935 
ue) ee ne ee SS gee 
= a ae Ac (1 il iP ee See (227) 2 | oar 
Alabamine.. Ab tal RY he eee (221) ps 
7 Aluminum. acon a8 13 26.97 26.9 
“Antimony, stibium........ Sb BL eld 77 L276 Bae 
Argon ee ae A 18 39.91 39.944 0 
43 Arsenic As 33 74.96 74.91 3,.5 
Barium. 10s oh Ol 56 137 .37 137.36 2 
© Beryllium, elucinum, are Be 4 Vag 9.02 9.02 2 
Bismuth..... “ate tee 83 209 .00 209 .00 3,, 5. 
MPTSRPOG Se Ph ake bag. 2s ry © B 5 10.82 10.82 
Toon, SPs kiadeemmt Tiana til 25 y 35 79.916 79.916 | 1,3,5,7 
COMMON, «oye pew. 2. ace. Cd 48 112.41 112.41 
(Clap tsi: a eee eae ee Ca 20 40.07 40.08 2 
Carbon 6 12.000 12.00 2,4 
Cerium Ce 58 140.25 140.13 34 
_» Cesium Cs 55 132.81 132.91 1 
Chlorine Cl 17 . 385.457 35.457 | 1,3,5,7 
Chromium Cr 24 52.01 52.01 2, 3, 6 
Woneete at. aa He- 6 se Co 27 58.94 58.94 2,3 
Columbium, niobium...... Cb 41 93.1 92.91 3,5 
Copper... !.- 5) e6-- 4s -e: Cu 29 63.57 63.57 1,2 
ee Lohr oe Dy 66 162.52 162.46 3 
Birpiam yh qi. oc - 2 Tee >| dir 68 167.7 167.64 3 
Buroprumi. . ..,. e--4--%%- Eu 63 152.0 152.0 2,3 
Migotine. 4}. gas. - 2s se: 9 19:00 19.000 1 
Gadolittium. .. 3 s+.-..-%- Gd 64 157.26 157.3 3 
GaNeEE Sc wi Oe. fa Ga 31 69.72 69.72 2, 
Germanium............--.| Ge 32 72.60 72.60 4 
’ Gold, BUPEMies -<.j0-.5 - ms - Au 79 197.2 197.2 1, 
4 Hafnium, celtium......... Ht V2) lass... 2. 178.6 4 
oltaaeee 4. aoa- >> - >. Pree 2 4.00 4.002 0 
Fi Bigot. pyc. ort. ee Ho 67 163.4 163.5 3 
Bydrogeni.....<.---.--:: H 1 1.008 1.0078 1 
[Titi eee Il Gl Bare das (146) (3) 
WEA Es be. Gea sane: In 49 114.8 114.76 3 
Iodine I 53 126 .932 126.92 1 ys Ry 
Tis aot See aa eee Ir 77 193.1 193.1 3,4 
Me ITOM, feEITMM . ovo dee ees Fe 26 55.84 55.84 73 
GeERUOTIOY < wa s.ue-r ys (EE 36 82.9 83.7 0 
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ATOMIC WEIGHTS (Continued) ee 











 —— 
International 
At atomic weight 
Name Symbol] No, Valence 
1925 1935 

TANtHANUM, ¢ iw 06> oe aences La 57 138 .90 138.92 3 
Lead, plumbum.......... Pb 82 207 .20 207 222i N24 
LOA bane eaten eee eee Li 3 6.940 6.940 1 : 
Gutecium) .. 2 4ghcthn ses Lu 71 175.0 175.0 3 . 
Magnesiom. .323 sic. «mot Me 12 24.32 24.32 2 wh 
Manganese... .. - sie mo Mn 25 54.93 54.93. |2,4,6,7 
IVMIASUTIIIDNS cers itcgcustey <\s Ma a eee WRI | = 
Mercury, hydrargyrum...,| Hg 80 200.61 200.61 - t,2 
Molybdenum............ Mo 42 96.0 96.0 3, 4,6 
Neodymium. «0.2 .see05 Nd 60 144.27 144.27 3 
IN COLI tected no Maas tok oe Ne 10 20.2 20.183 0 
INGClceLS Fatt us tees eee Ni 28 58.69 58.69 2,3 
INitrapen joc Sete ss cesta’ N 7 14.008 14.008 3D. 
Osmium Os 76 190.8 191.5 2, O34; Oe 
Oxygen O 8 16.000 16.000 2 
PaAllAgiunt wie wee, ete Pd 46 106.7 106.7 2,4 
PhOSPHOLaS Ae eo kee ae oes Pp 15 31.027 31.02 3,5 
Pistinumd soe ees ee Pt 78 195.23 195.23 PAL Sai 
Polonium+=.2 2 oe Po BAgaleery era A (210) Se 
Potassium, kalium........ K 19 |- 39.096 39.096 1 
Praseodymium Saf eactes oteets, lige 59 140.92 140.92. 3 
Protoactinium...:........ Pa OL etace |) oo a een 
Radrums}... $8752. 2. Se. Ra 88 225.95 225.97 2 
Radon, Nita! +c... 0 ca Rn 86 222 222 0 
Rhenium... {2 .-... Ak, Re (CAN Wee tear 186 30 iane ates 
MHOdiami . 0s, Vee ac. ee Rh 45 102.91 102.91 3 
RUDI on ate dian Rb 37 85.44 "85.44 1 

Ruthenitm 252.54. 77. See Ru 44 101.7 101.7 3, 4, 6,8 
Samarium 62 150.43 150.43 3 
Scandium 21 45.10 45.10 3 
Selenium 34 79.2 78.96 2,4,6 
Silicon...) 85. 14 28.06 28 .06 4 
Silver, argentum 47 107.880} 107.880 1 
Sodium, natrium ae 11 22.997 22.997 1 
Strontium 38 87.63 87.63 2 
Sulftar 3, /b eee ate cers 2 16 32.064 32.06 2, 4,6 
Tantalum 73 181.5 181.4 5 
Tellurium 52 127.5 127.61 2, 4, 6 
Terbrum: |. eeocee eset 65 159.2 159.2 bg 
‘Phallitim -(ic.0c0) Gener -os 81 204.39 204 39 1,3 
‘Thonum hu aseesees ke ae 90 232.15 232.12 4 
Thulim; tive ates oe bret a 69 169.4 169.4 3 
Tin, Btannwme..2.. -. 245% Sn 50 118.70 118.70 2,4 
Titanium. Bonen ween 22 48.1 47.90 3,4 
Tungsten, wolframium....| W 74 184.0 184.0 6 
Uranium: pce: as 4 yee U 92 238.17 238.14 4,6 
Variedining, < fost cee ne Vv 23 50.96 50.95 3,5 
Virgintions . 5. °.ac.'s as ge Vi Tie sees fad (224) 1 
LOOL Ris oe. ne tds 5 tage Xe 54 130.2 131.3 0 
Viterineity:. 27cm nae Yb 70 173.6 173.04 3 
Y firiiin e+. scabs lua a 39 88.9 88.92 3 
BAD. SiS vid waa . Cate Zn 30 65.38 65.38 2 
Zirconium. .',. 0258» sae Zr 40 91 91.22 4 
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> ARRANGEMENT OF ELECTRONS IN ORBITS — 
The following table gives, for each element, the atomic number and the 

arrangement of electrons in orbits. For a complete explanation of the 

significance of the data presented a text on the subject should be consulted. 
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ARRANGEMENT OF ELECTRONS IN ORBITS (Continued) 



















































































Orbit 

1s | 28 | 2p | 38 | 3p sa 4p 4f|53|5p| 5d|6s 6p 6d 
Ag 47 Aine la le l10 la le (10 Oe 1 
Cd 48 
In 49 
Sn 50 
Sb 51 
Te 52 
I 53 
Xe_|_54 (68) |(6p) |(6d)_ 
Cs 55 |2 12 16 [2 16 |10 |2 16 |10 | bs 
Ba ite Ai Bo onion aan (47Xe' Core) k 5 eck teem 2 
La 57 = 2 ae 
Ce 58 2 
Pr 59 2 
Nd | 60 2 
il 61 24 
Sa 62 2 
Eu 63 2 
Gd 64 2 
Tb 65 2 
Ds 66 [2 
Ho | 67 2 
Er 68 2 
Tu 69 2 
Yb 70 2 
Lu 71 2 ae 
Hf | 72 
Ta 73 
W 74 
Re 75 
Os 76 
Ir 77 
Pt 78 
Au | 79/2 1216 1216110 |2 16 |10 [14 [2 |6 | 10 (ee 
By |) OO Io as cca via Were dele teal tmeetat venseteit ath sielelestrale anusie egies 
Tl BT. donnie cpepttrn ce cee eats vec ctee Manet ce COR een 
Pb |e Se eee Sy ee ee ae RS Cope eine ho 
Bi BO NGS. oy ba OEE C78 PAU Core) vans. 0b cat 4s Octo 
Po Pe ne NS Nas ee ers ect newer ns edna 
at, BE Nsdea sacdice cae 5 ER pence eck natCotsre bas ade ears 
Rn 1 ee eae ees > 2 ae oe ae 
—|\87 {21216 1216 110 1216 |10 | 14 |2 [6 |10 Alt 
Ra Ti ae YS Sr 
Ac Te eee reer oe rene tie 1 
Th OO boli ciaas eves coe Coa Rn Core)..5.st.de vce acon tee 2 
Pa VE re or Ae Rr ee re 3 
U sn lec I Re RIO Oh 4 
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ISOTOPES 


Compiled by F. B. Haynes 


Where no abundance is given the isotopes are listed in order of decreasing 
abundance unless otherwise noted. : z 

In several cases the results of different observers are included, appearing 
in the table as a second group of isotopes. This will explain the duplication 
of mass numbers under the same element. 

Parentheses indicate approximation or estimate. 

2G indicates that there are two isotopes having mass numbers greater 
than the following mass number. 

2L indicates two less than the preceding mass number, etc. 

S indicates single. 


S Atomie} Atomic | Mass Abun- | Refer- 

















‘yy m- 
Element bol |Number|} Weight Number dance | ence 
Actinium....... Ac 89) | (227) 
Alabamine......| Ab 85 | (221) 
Aluminum...... Al 13 26:97 OH Ss 1 
Antimony.,.:...| Sb 51 121.76 121 56 I 
123 44 
PAOD «21s dh 4 A 18 39.944 36 (0.6) 3 
40 (99.4) 
38 2 
Argenic.... 85.3. As 33 74.91 75 Ss 1 
Barri: 2. ..2.4..4 -.| Ba 56 137 .36 135 5.9 1 
136 8.9 
137 Pil, 
138 74.1 
Beryllium..+..-. Be 4 9.02 (8) | 1 
99.9 
Bismuth. 2. 78. /. Bi 83 209.00 209 Ss 1 
211, 210, 209, 3 
212, 215, 214, 
2t3, 216; 207, 
205, 206, 208, 
219, 217 
Boron... #1... B 5 10.82 10 20 1 
KE 80 
Bromine........ Br 35 79.916 79 50 1 
81 50 
Cadmium.... Cd 48 112.41 106 1.5, 4 
108 1G 
110 15.2 
1m 15.2 
112 21.8 
113 14.9 
114 23.7 
115 0.8 
116 5.9 
@alciam.¢.<..). Ca 20 40.08 40 96.76 4 
42 0.77 
43 0.17 
44 2.30 
aerbon.es. fi.) . Cc 6 12.00 12 99.3 4 
13 0.7 
Oerim 7.0)... Ce 58 140.13 140 89 5 
142 11 
Westum......... Cs 55 132.91 133 s 1 
2G, 133, 3L 11 
coniorine......-- Cl 17 35.457 35 76 1 
37 24 
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ISOTOPES (Continued) 











Sym- | Atomic 
Rlement bol {Number 
Chromium...... Cr 24 
Cobalt... .j.ate Co 27 
Columbium..... Cb 41 
Copper. sa aceek Cu 29 
Dysprosium..... Dy 66 
Eybium ieica: Er 68 
Europium....... Bu 63 
Fluorine........ F 9 
Gadolinium..... Gd 64 
Crallingay yc: cis. is Ga 81 
Germanium..... Ge 32 
Goldiittee.. vag sak Au 79 
Matnium,. . 6... 2h Hf 72 
FU SVAN. Rs eee cee He 2 
Holmium....... Ho 67 
Hydrogen....... H 1 
Tlinitim. 25 Ss 04s Il 61 
ENGiui merce. te In 49 
EOdINGs, «medics... te I 53 
Tridiuma..!: 30.43 Ir 77 
OP oe abn ae Fe 26 
Bryptons. 5. .+s) Ee 36 
Lanthanum La 57 


nee EE nen snnEneennannREnEEREnEEneenestneeenenenenmmecnmmemnnnen eemmamntl 











Atomic 
Weight 


52.01 


58.94 
91 
63.57 
162.46 
167.64 
152.0 


19.000 
157.3 


69.72 


197.2 
178.6 


4.002 
163.5 
1.0078 


(146) 
114.76 


126.92 
193.1 
55,84 


83.7 


138.92 
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i gay | Sym- | Atomic} Atomic Mass Abun- | Refer- 
Element ol |Number| Weight Number dance | ence 
Lead, ordinary...| Pb 82 207 . 22 203 0.04 | 1,12 
204 1.50 
205 0.03 |, 
206 27.75 
207 20.20 
208 49.56 
209 0.85 
210 0.08 
208, 206, 207, 6 
205, 212, 210, 
204, 202, 203, 
211, 201, 209, 


216, 215, 214, 
213 
Lead, radio de- 














THWVOG. sage. 42 Pb 206, 207, 208 | various] . 12 
Highium.....2¢.). Li 3 6.940 6 8.3 1 
7 Zé 91.7 
Lutecium....... Lu 71 175.0 175 Ss 5 
; Magnesium..... Mg 12 24.32 24 77.4 1 
25 11.5 
: 26 11.1 
Manganese...... Mn 25 54.93 55 NS) 1 
3G, 55, 3L 10 
Masurium...... -.| Ma 43 
Mercury........ Hg 80 200.61 196 0.10 1 
; 197 0.01 
198 9.89 
199 16.45 
200 23.77 
201 13.67 
202 29.27 
203 0.006 
204 6.85 
Molybdenum....} Mo 42 96.0 92 14.2 1 
94 10.0 
95 15.5 
96 17.8 
97 9.6 
98 23.0 
100 9.8 
Neodymium...,.| Nd 60 144,27 142 5 
30 
5 
18 
IVGON. 2. sy. .)- Ne 90.4 1 
0.6 
9.0 
Nickel.......... Ni 67.5 4 
27.0 
Le 
3.8 
: Nitrogen.... N 99.86 1 
0.14 
MORXOININ. a. a.... Os 1.0 1 
0.6 
13.4 
17.4 
25.1 
5 
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Palladium....... 
Phosphorus... .. 
Platinwin.s. sas al 
Polonium:.. yo. i. 
Potassium,...... 
Praseodymium.. 
Proactinium.... 
Radium « .)-.s..3"5 


TRAC ON. ee cot at 
Rhenium, o. 2.80 


Rhodium....... 
Rubidium....... 


Ruthenium..... 


Samarium 


Scandium....... 
Selenium,....... 


Siliconsitse- ae +4 


RDLLVOL NTs eivcpuaee he 
Bodiuey. « < vegege § < 


Strontium. ..... 


Sulfur 


Tantalum.... 
Tellurium, -5). <. 
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Sym- | Atomic] Atomic» Mass Refer- 
Element bol Number ence 
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Number} Weight 
O 8 16.000 16 
17 
18 
Pd 46 106.7 
P i5 31.02 31 
Pt 78 195.23 
Po 84 | (210) 
K 19 39.096 ag 
1 
Pr 59 140.92 141 
Pa 91 
Ra 88 225.97 ae 228, 230, 
at 
Rn 86 222 
Re 75 186.31 185 
187 
Rh 45 102.91 103 
Rb 37 85.44 85 
‘ 
Ru 44 LOL T 96 
98 
99 
100 
101 
102 
104 
Sm 62 150.43 144 
147 
148 
149 
150 
152 
154 
Sc 21 45.10 45 
Se 34 78.96 74 
76 
77 
78 
80 
2 
Si 14 28.06 28 
29 
30 
Ag 47 107.880 | 107 
109 
Na 11 22.997 y . 
1G, 23, 1 
Sr 38 87.63 86 
87 
88 
5 16 32.06 32 
33 
34 
Ta id 181.4 181 
Te 52 127.61 122 
123 
124 
125 
126 
(127) 
128 
130 
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Sym- | Atomic] Atomic Mass Abun- | Refer- 
Element bol |Number| Weight Number | dance | ence 
Térbitmi.. o:. 2 5 Tb 65 159.2 159 5S 5 
TASH TEMA... Tl 81 204.39 203 29.4 1 
205 70.6 
207, 205, 211, 8 
203, 201, 209, 
215, 2138 
Thorium........ Th 90 282 hi2 232 Ss 4 
232, 230, 234, 8 
235, 236, 229, 
233, 231 
PP TOI) bs we Tm 69 169.4 169 Ss 5 
SETI tenga. s. + Sn 50 118.70 112 1.07 1 
114 0.74 
115 0.44 
116 14.19 
117 9.81 
nf 118 21.48 
119 11.02 
120 27.04 
121 2.96 
122 5.03 
; 124 6.19 
TatanpumMm. ov. <i. Ti 22 47.90 46 8.5 a 
. 47 7.8 
48 78.3 
49 5.5 
50 6.9 
Tunpsten.. 7... Ww 74 184.0 182 22.6 tel 
183 17.3 
184 30.2 
186 29.9 
Uranium,........ U 92 238.14 238 bs) 1 
238, 239, 240, 8 
234, 237, 235, 
233, 236 
Vanadium...... Vv 23 50.95 51 Ss 1 
Virginium....... Vi 87 | (224) 
EX en OT wphins 2:5 « Xe 54 131.3 124 0.08 i 
126 0.08 
128 2.30 
129 27.138 
130 4.18 
T31 20.67 
132 26.45 
134 10.31 
j 136 8.79 
- Py RterbwwmM.......... ib 70 173.04 171 9 5 
172 24 
173 17 
174 38 
176 12 
BVGDETSEETY oo oces a + a n'6 39 88.92 89 Ss 1 
Vi43 1 oe Zn 30 65.38 64 50.4 1,9 
66 27.2 
- 67 4.2 
68 17.8 
70 0.4 
Zirconium. ..... Zr 40 91.22 90 48 4 
91 Didi th 
92 22 
94 17 
96 1.5 
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GEROHAA): 9\ THE ELEMENTS 
‘arene _) © Revised by Hariison Hale 


Actinium (Gr. aktis, aktinos, beam or ray), Ac; at. wt. 227 
(approx.); at. no. 89. Discovered in 1899 by Andre Debierne 
and independently by F. Giesel in 1902. Radioactive, decom- 
posing into other elements of smaller atomic weight at certain 
‘intervals of time. (See Radioactive Elements.) 

- Alabamine (State of Alabama), Ab; at. wt. 221; at. no. 85; 
valence 1,3, 5 or 7. Discovered in 1931 by Dr. Fred Allison 
‘and ‘co-workers at Alabama Polytechnic Institute, by the 
‘magneto-optie method of analysis. Minima for HAb, HAbO, 
HAbOs, HAbO; and HAbO, were measured.’ Ab can be 
oxidized in alkaline solution but more readily in acid solution. 
The peralabamates are the most stable compounds. 

Aluminum (L alumen, alum), Al; at. wt. 26.97; at. no. 13; 
m.p. 658.7° C; b.p. 1800° C; sp. gr. 2.70 (20°); valence’ 3. 
Discovered in 1827 by Wéhler; the first really practical electrical 
method of extraction was patented by Cowles in England and 
the United States in 1885, but this was finally supplanted by 
methods of Heroult in France and Hallin America. Aluminum 
is not found in the metallic form but occurs as silicate in clays, 
feldspar, ete:, as the most abundant metal in the earth’s crust. 
It is extracted chiefly from bauxite, an impure hydrated oxide, 
by electrolysis of the pure alumina in molten cryolite. Alumi- 
num is a white, somewhat soft metal resembling tin in appear- 
ance; among the metals it stands second in the scale of 
malleability and sixth in ductility. It is but slightly magnetic 
and is strongly electro-positive, so that in contact with most 
other metals it rapidly corrodes. The electrical conductivity 
is about 60% that of copper per area of cross-section, but 
aluminum is much lighter; it is highly sonorous in the bar but 
has a weak, cracked sound when cast into a bell. It takes a 
high polish but this is likely to become frosted in appearance 
due to the formation of an oxide coating. Alloys with the 
following metals have been prepared: zinc, copper, magnesium, 
eerium, beryllium, cobalt, tungsten andmolybdenum. Some of 
these alloys are finding increasing use in airplanes, automobiles 
and railway coaches. The compounds of aluminum of greatest 
importance are its oxide and its sulfate. The oxide, alumina, 
occurs naturally as ruby, sapphire, corundum and emery and is 
very hard, ranking next to the diamond. In 1856 the price was 
about $90 a pound; at the time of Hall’s discovery in 1886 
about $5; in 1935, 23¢. 

Antimony (L. antimonium), Sb (L. stibium, mark); at. wt. 
121.76; at. no. 51; m.p. 630° C; b.p. 1635 + 8° C; sp. gr. 
6.68 (25°); valence 3 or 5. Discovered in 1450 by Johann 
Thélden of Hesse, who wrote under the name of Basil Valentine. 
Antimony isa metallic element occurring native in rare instances 
but derived chiefly from stibnite or gray antimony ore (Sb2Ss), 
kermesite or red antimony (2Sb28;.8b.03), valentinite or white 
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antimony (Sb.O;), senarmontite (Sb2Os), cervantite (Sb2O3.Sb20s), 
and certain ores of gold, silver and lead. It is extracted from 
the sulfide by roasting to the oxide, which is reduced by salt 
and scrap iron; from the oxides it is also prepared by reduction 
with carbon. Antimony is an extremely brittle metal of a 
flaky, crystalline texture, blue-white color and metallic luster; 
hardness, 3 to 3.5; not acted on by air at room temperature, 
but when heated burns brilliantly with the formation of the 
white fumes of the oxide Sb.O;. . It is a poor conductor of heat 
or electricity. The most important metal alloys include type 
metal, stereotype metal and Babbitt metal. The principal 
compounds of antimony are the sulfides, chlorides and tartar 
emetic. In 1928 the price was 10-11¢ a pound, which dropped 
to 6¢ in 1933, but was 143¢ in 1935. . 

Argon (Gr. argon, inactive), A; at. wt. 39.944; at. no. 18; m-p. 
—189.2° C; b.p. —185.7° C; density 1.782 g/l; valence 0 
(does not combine with any other element). Its presence in air 
was suspected by Cavendish in 1785; discovered by Lord 
Rayleigh and Sir William Ramsay in 1894. Argon is prepared 
from air, the atmosphere containing about 0.8% argon. It 
is 23 times as soluble in water as nitrogen and has about) the 
same solubility as oxygen; it is best recognized by the character- 
istic lines in the red end of the spectrum. It is used as a filler 
for incandescent electric lamps. The price of argon in 1928 
was about $18 per 10 cu. ft. 

Arsenie [L. arsenicum, Gr. arsenikon; yellow orpiment 
(identified with arsenikos, male, from the belief that. metals 
were of different sexes), Arab. az-zernikh, the orpiment from 
Persian zerni (zar, gold)], As; at. wt. 74.91; at. no: 33; m.p. 
sublimes (500° C m.p. under pressure); b.p. 615° ©; sp. gr. 
5:73; valence 3 or 5.. The amorphous form of arsenic has a 
sp. gr. of 3.70. It is believed that arsenic was obtained in 
1250 by Albertus Magnus. In 1649 Schroeder published two 
methods of preparing it. It is rarely found native, occurring 
mostly as realgar (As:So), arsenical iron and mispickel or 
arsenical pyrites (FeSAs); it is usually prepared by heating 
mispickel, the arsenic subliming leaving ferrous sulfide. Arsenic 
is a steel-gray, very brittle, crystalline, semi-metallie solid 
which sublimes on heating, being deposited partly as crystals 
and partly as a black, amorphous solid; it tarnishes in air and 
when heated is rapidly oxidized to arsenious oxide (AssOs). 
The free element is not considered poisonous, although many 
of its compounds are extremely so, being used as insecticides. 
Arsenic is also used in bronzing, pyrotechny, and for hardening 
and improving the sphericity of shot. The most important 
compounds are white arsenic or arsenious oxide (As2Os), eupric 
arsenite or Paris green (CuHAsOs;), and orpiment (As25s). 
The price of the metal in 1935 was 44¢ a pound. 

Barium (Gr. barys, heavy), Ba; at. wt. 137.36; at. no. 56; 
m.p. 850° C; b.p. 1140° C; sp. gr. 3.5 (20° C); valence 2. Baryta 
was distinguished from lime by Scheele in 1779; the element 
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was discovered by Sir Humphry Davy in 1808. It is found 
only in combination with other elements, chiefly in heavy spar 
(sulfate) and witherite (carbonate) and is prepared by elec- 
trolysis. Barium is a metallic element, soft and silvery white 
like lead; it belongs to the alkaline earth group resembling 
calcium chemically. The most important compounds of 
barium are the peroxide, (BaQ,), chloride (BaCl.), sulfate 
(permanent white or blanc fixé, BaSO,), nitrate (Ba(NOs)2) 
and chlorate (Ba(ClOs;).); the nitrate and chlorate are used in 
pyrotechny for production of green colors; the sulfate in paint 
manufacture. The sulfide (BaS) phosphoresces after exposure 
to light. The compounds are not expensive, and the price 
of we metal has been reduced to $7.50-$10.00 per pound in 
1932. 

Beryllium (L. fr. beryl; also called Glucinwm, Gr. glykys, 
sweet), Be or Gl; at. wt. 9.02; at. no. 4; m.p. 1350° é. b.p. 
1530° C (5 mm); sp. gr. 1.85; valence 2. Discovered as the 
oxide by Vauquelin in beryl and in emerald in 1798; the metal 
was isolated in 1828 by Wohler and Bussy independently. 
Beryllium aluminum silicates are the chief source of the metal 
today. It is prepared by electrolysis. It is hard enough to 
seratch glass, and resembles magnesium in appearance and 
chemical properties. Its soluble compounds are sweet. Its 
alloys are strong, light and resistant to corrosion. The metal 
is widely found and the use of the light alloys is expected to 
increase with the fall in price, which has ranged from $80-$300 
per pound according to the degree of purity. 

Bismuth (etymology dubious; Ger. Wismuth), Bi; at. wt. 
209.00; at. no, 83; m.p. 271° C; b.p. 1450° C; sp. gr. 9.78 (20° C); 
valence 3 or 5. In early times bismuth was confused with tin 
and lead. Claude Geoffroy showed it to be distinct from lead 
in 1753. Bismuth is a white, crystalline, brittle metal with a 
pinkish tinge that occurs in many places free as well as in 
combination as sulfide, oxide and carbonate; it is extracted from 
the ore by melting out the free metal, the oxides and sulfides 
being:decomposed by the addition of carbon and iron. Bis- 
muth is also recovered as a by-product4in lead smelting. It is 
a poor conductor of electricity, is very diamagnetic, solidifies 
with expansion, heated in air burns with a blue flame forming 
yellow fumes of the oxide; its soluble salts are characterized by 
forming insoluble basic salts on the addition of water—a 
property sometimes used in its detection. _ Bismuth forms many, 
alloys with metals, which are often used for their property of 
low melting point and-because of their expansion on cooling, 
thus particularly suited for making sharp castings of objects 
subject to damage by high temperatures. The important 
compounds of bismuth are the trioxide (BizO3), and the sub- 
nitrate of medicinal use (pearl white, pearl powder, blanc de 
fard and blanc d’Espagne). The price of the metal in 1935 was 
$1.10 per pound in cases. 

Boron (Ar. birag, Pers. birah), B; at. wt. 10.82; at. no. 5; 
m.p. 2000-2500° C; b.p. sublimes 2550° C; sp. gr. of crystals 
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2.54, of amorphous ‘variety 2.45; valence 3. Discovered in 
1808 by Sir Humphry Davy and by Gay-Liussac and Thenard. 
Boron is an element found in combination in boric acid, native 
borax or tincal, boracite and several other minerals. Boron is 
obtained by heating boron’ trioxide with magnesium powder; 
it’ has’ no commercial value. The most important ¢om- 
pounds are boric acid or boracic acid (H;BO;) and borax 
(Na. Bs07.10H20). ’ ryan 

Bromine (Gr. bromos, stench), Br; at. wt. 79.916; at: no. 
35; m.p. —7.2° C; b.p. 58.8° C; density of gas 7.59 ‘g/l, liquid 
3.12 (20°); valence 1, 3, 5or'7. Discovered in 1826 by Balard, 
but it was not prepared in any quantity until 1860. A member 
of the halogen group of elements, it is obtained from natural 
brines by displacement with chlorine or electrolytically; it is 
the only liquid non-metallic element, a heavy, mobile, reddish- 
brown liquid, volatilizing readily at room temperatures to a 
red vapor with a strong disagreeable odor resembling chlorine 
and having a very irritating effect on the eyes and throat; it is 
readily soluble in water or carbon disulfide forming a red solu- 
tion; it is less active than chlorine but more so than iodine; 
it unites readily with many elements and has a bleaching action; 
when spilled on the skin it produces painful sores. Tt is chiefly 
employed for the preparation of its compounds which are useful 
in photography, medicine, coal tar derivatives, ete. The most 
important compounds are the bromides of sodium and potas- 
sium. The price in 1935 was 36-38¢ a pound. 

Cadmium (Gr. kadmia, Cadmean earth), Cd; at. wt. 112.41; 
at, no. 48; m:p. 320.9° C; Ae 778° C; sp. gr. 8.65 (20°); valence 
9. Discovered in 1817 by Stromeyer from an impurity in zine 
carbonate. Cadmium occurs in small quantities ‘associated 
with zinc. It comes off before zine in the preparation of the 
metal, condensing as the brown oxide which is then reduced 
with carbon. It tarnishes in air and burns when heated, 
forming the oxide. | It is a soft, bluish-white metal, malleable 
and duetile. It forms a number of salts of which the sulfate 
(CdSO,) is the most common. Cadmium is a component of 
one of the lowest melting alloys and is alloyed with silver in 
electroplating, The price of cadmium in 1935 was 55¢ a 
pound. 

Calcium (1. calz, lime), Ca; at. wt. 40.08; at. no. 20; m.p, 
810° C; b.p. 1439 + 5 (1170)° C; sp. gr. 1.54 (29°); valence 2. 
Discovered in 1808 by Davy, and by Berzelius and Pontin 
independently by preparation of an amalgam electrolytically 
and removal of the mercury by distillation. Calcium is a 
metallic element, fifth in abundance in the earth’s crust, of 
which it forms 3.5 %; an essential constituent in leaves, bones, 
teeth and shells. It is prepared by electrolysis of the fused 
chloride. Chemically it is one of the alkaline earth elements; 
it tarnishes readily in air, reacts with water, burns with a 
brilliant crimson flame to the oxide and forms many compounds 
of which the following are the most important: carbide (CaCs), 
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carbonate in the various forms known as limestone, marble, 
calcite, aragonite, stalactites and stalagmites (CaCQOs), chloride 
(CaCl), cyanamide (CaCN,), fluoride (CaF2), hydroxide or 
slaked lime (Ca(OH):), hypochlorite or bleaching . powder 
(Ca(ClO)s or CaClOCl), nitrate: (Ca(NOs)2), oxide or quick 
lime (CaO), phosphate or apatite (Cas(POx)2), sulfate or gypsum 
(CaSO,), and sulfide (CaS), 

Carbon. (L. carbo, charcoal), C; at. wt. 12.00; at..no. 6; 
m.p. sublimes above 3500° C; b.p. 4200° C; sp. gr. amorphous 
1.88, graphite 2.25, diamond 3.51; valence 2,3 or 4, Carbon, 
an element of prehistoric discovery, is very widely distributed 
in nature, occurring free as diamond and graphite, and in an 
impure form as coal; in combination it occurs as carbon dioxide, 
carbonates and as a constituent of all living things. It occurs 
in three allotropic forms, the diamond, graphite, and amor- 
phous, all forms being solids, soluble in any common solvent 
but dissolving in melted metals from which they crystallize 
on cooling in the form of graphite; when the cooling takes place 
under pressure some of the carbon is obtained as diamond. 
Carbon is unique in forming an almost infinite number of 
compounds, there being at the present time half a million known 
compounds; the most common are the carbonates, carbon 
dioxide (CO,); carbon monoxide (CO); carbon disulfide (C82) ; 
chloroform (CHCls);, carbon tetrachloride. (CCls); alcohol 
(C.H,.O); acetic acid (HC2H;O:) and oxalie acid (H2C20,). 

Cerium (named after the planetoid Ceres which was. dis- 
covered in 1801 only a short time before the element), Ce; 
at. wt. 140.13; at. no. 58; m.p. 640° C; b.p. 1400° C; sp. gr. 
6.90 (20°); valence 3 or 4... Discovered in, 1803 by Klaproth 
and by Berzelius and Hisinger. Metal prepared by Hillebrand 
and Norton in 1875. Cerium is found in a few rare minerals, 
orthite, cerite, and the samarskite of North Carolina. It is a 
steel-gray lustrous metal prepared by the electrolysis of the 
chloride: It is used as the oxide as an important constituent 
of incandescent gas mantles, and as a pyrophoric alloy with iron 
which gives off showers of sparks when struck. 

Cesium (L: caesius, sky blue), Cs; at. wt. 132.91; at. no. 55; 
mip. 28.5°C; b.p: 670° C; sp. gr. 1.87 (26°); valence 1. The 
first metal discovered by Bunsen and Kirchoff with the spectro- 
scope. This was in 1860, the source being a mineral, water 
from Durkheim. Cesium is an alkali metal occurring, in 
lepidolite, pollucite and some mineral springs; it is isolated by 
electrolysis of the fused cyanide. Cesium is characterized by a 
spectrum-containing two bright lines in the blue along with 
several others in the red, yellow and green. Because of its 
great affinity for oxygen the metal is used as a “setter” in radio 
tubes. It is also used as a catalyst in the hydrogenation of 
certain organic compounds. Its chief compounds are CsCl 
and CsNOs. 

Chlorine (Gr. chloros, green), Cl; at. wt. 35.457; at. no. 17; 
m.p. ~101:6° C; b.p.. —34.6° C; density 3.214° g/l; sp. gr, 1.56 
(—33.6°); valence 1, 3, 5 or 7. Discovered in 1774 by Scheele, 

317 


HANDBOOK OF CHEMISTRY AND PHYSICS 


who thought it contained oxygen; named by Davy in 1810. 
In nature it is found in the combined state only, chiefly with 
sodium as common salt (NaCl), carnallite (KMgCl;.6H20), 
and sylvite (KCl). A member of the halogen group of elements, 
it is obtained from chlorides by the action of oxidizing agents 
or by electrolysis; it is a greenish-yellow gas, with an irritating 
and suffocating odor, attacking the respiratory tract producing 
symptoms of pneumonia (war gas), combining direetly with 
nearly all elements. At 10° C one volume of water dissolves 
3.10 volumes of chlorine; at 30° C, 1.77 volumes of chlorine. 
The most important compounds are the chlorides, hypochlorites 
and chlorates. In 1933 the price was about 2¢ a pound as a 
liquid in tanks at the works where it is produced. 

Chromium (Gr. chroma, color), Cr; at. wt. 52.01; at. no. 24; 
m.p. (1520) 1615° C; b.p. 2200° C; sp. gr. 7.1 (20°); valence 2, 3 
or 6. Discovered in 1797 by Vauquelin, who prepared the 
metal the next year. Chromium is a metallic element resem- 
bling iron, occurring chiefly in chrome iron ore (FeO.Cr.O3) 
and is prepared by the reduction of the oxide with aluminum; 
it is a very infusible, hard gray metal used to harden steel, 
The most important eompounds are the sodium and potassium 
chromates (K,CrO,), dichromates (K2Cr.07), and the potassium 
and ammonium chrome alums CrK(SO,)2.12H20. The metal 
is widely used in stainless steel and in chromium plating. The 
price of the ore in 1933 was $14 to $18 a ton. 

Cobalt (G. Kobold, goblin or evil spirit), Co; at. wt. 58.94; 
at. no. 27; m.p. 1480° C; b.p. 2900° C; sp. gr. 8.9 (20°); valence 
2 or 3. Discovered by Brandt in 1735. . Cobalt is a metallic 
element occurring in ores which are sparingly distributed; most 
frequently in smaltite (CoAss), linnaeite, wad or cobalt bloom 
(Cos8:) and cobalite or cobalt glance (CoSAs). The metal is 
prepared by reducing the oxide with aluminum; it is brittle, 
hard, very magnetic, and of a gray color with a reddish tinge. 
It is used to alloy with other metals, and the salts are chiefly 
used for the production of brilliant and permanent blue colors 
in porcelain, glass, pottery, tiles, and enamels, being the princi- 
pal ingredient in Sevres blue and Thenard’s blue. The chief 
compounds are the oxide (CoO), the chloride (CoCh.6H:0) 
and the nitrate (Co(NO3)2.6H»2O). ‘The price of the metal in 
1935 was about $2.50 a pound. ! 

Columbium (Columbia, also called Niobium), Cb or Nb; 
at. wt. 92.91; at. no. 41; m.p. 1950°:C; b.p. > 3300° C; sp. gr. 
8.4: valence 3 or 5. Discovered in 1801 by Hatchett in an ore 
sent to England by John Winthrop, first governor of Con- 
necticut, more than a century before; metal prepared by 
Blomstrand, who reduced the chloride by heating in hydrogen, 
in 1864. Columbium is a very rare metallic element, occurring 
chiefly in niobite or columbite; it is prepared by reducing the 
oxide with carbon in the electric furnace; it is a gray metal, 
forming an acid oxide, Cb2Os, from which the salts are derived. 
Balke in 1929 prepared extremely white and beautifully polished 
sheets and rods. 
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Copper (L. Cyprium, from the Island of Cyprus), Cu 
(cuprum); at. wt. 63.57; at. no. 29; m.p. 1083° C; b.p. 2310° C; 
sp. gr. 8.93-8.95; valence 1 or 2. The discovery of copper dates 
from prehistoric times; it is said to have been mined for more 
than 5000 years. Copper is a metallic element, reddish colored, 
bright, metallic luster, malleable, ductile, a good conductor of 
heat and electricity (second to silver in electrical conductivity) 
occurring native and in various ores: chalcocite (CusS), chal- 
veer (CuFeS:), bornite (CusFeSs), covelite (CuS), malachite 
(CuCO;.Cu(OH)»), azurite (Cus(OH)2(COs)2), cwprite (CuO), 
tenorite (CuO), chrysocolla (CuSiO;.2H.O), chalcanthite (CuSO. 
5H2O) and tetrahedrite (4Cu.S.Sb28;). It is obtained from ores 
by smelting, leaching or electrolysis. The most important 
compounds are the oxide (CuO) and the sulfate (blue vitriol, 
CuS04.5H,O). The price of copper in 1917 was 35¢ a pound, 
and in 1935, 9¢ a pound. 

Dysprosium (Gr. dysprositos, hard to speak with), Dy; at. 
wt, 162:465) at; nov166; m.pio. soe. sebep jewiavine! ; sp. gr. 
PARITY + valence 3. Discovered in 1886 by Lecoq de Bois- 
baudran. Dysprosium ‘is a member of the erbium family 
of rare earths and occurs in the minerals xenotime, fergusonite, 
gadolinite, euxonite, polycrase and blomstrandine. The. free 
element has never been isolated; it forms highly colored salts. 

Erbium (Ytterby, a town in Sweden), Er; at. wt. 167.64; 
Atenes68 jmp. 2). bn Milos arston ;sp. gr. 4.77(?); valence 3.. 
Discovered in 1843 by Mosander. Erbium is a member of the 
family of rare earths which includes thulium, erbium, holmium 
and dysprosium in the order of increasing basicity. It forms 
highly colored salts and an oxide Er,O;. It occurs jp the 
minerals xenotime, fergusonite, gadolinite, euxomie, potycrase 
and blomstrandine. 

Europium (Europe), Eu; at. wt. 152.0; at. no. 63; m.p. 
MOLT abi . tyolangoap, er. .iad} valence2 or'3] “See 
Terbium. ° Discovered in 1901 by Demarcay. Europium is the 
most sparsely distributed of the terbium family of rare earths 
which includes europium, gadolinium, and terbium in the order 
of decreasing basicity. Salts of the-type EuX; and EuX:, 
where X is a univalent atom or radical, are known. The general 
characteristics of this family resemble those of the cerium 
family. 

Fluorine (L. fluo, flow), F; at. wt. 19.000; at. no. 9; m.p. 
—223° C; b.p. —187° C; density 1.69 g/l (15°); sp. gr. of liquid 
1.11 (—187°); valence 1. Discovered by Scheele in 17705 
isolated by Moissan in 1886. It occurs chiefly in fluor spar 
(CaF) and cryolite (NasAlFs). Fluorine, a member of the 
halogen family of elements, is obtained by electrolyzing a solu- 
tion of potassium hydrogen fluoride in anhydrous hydrogen 
fluoride; it is a pale yellow gas, uniting directly with silicon, 
earbon, hydrogen and nearly all other elements in the dark; 
decomposes almost all compounds to form fluorides, except 
in the case of oxygen, with which it forms no compounds. The 
most important compounds are hydrogen fluoride, which is 
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used in etching glass, and calcium fluoride. Both the element 
and hydrofluoric acid are dangerous poisons. The presence of 
fluorides in drinking water is the cause of mottled enamel i in 
teeth. 

Gadolinium (Gadolin, a Swedish ee Gd; at. wt.-157.3; 
ab. MONG4;m pwr .y! cub spuciclwa tay . gr. 2. y-valence 3. 
Separated by Marignac 1 in 1880 and by baese de Boisbaudran in 
1886. Gadolinium is a:‘member of the terbium family of rare 
earths which includes terbium and europium. The general char- 
acteristics of this family resemble those of the certum family;the 
free element has never been isolated; the element forms oxides 
of the type R203, and its salts are usually more soluble than the 
corresponding terbium salts. Gadolinium is the most plentiful 
of the three terbium family elements. These elements decrease 
in basicity in the order Eu, Gd and Tb. 

Gallium (L. Gallia, France), Ga; at. wt. 69.72; at. no. 31; 

m.p. 29.75° C; b.p. 2000 + 150°C; sp. gr. 5.91 (20°); valence 2 
or 3. Discovered spectroscopically by Lecoq de Boisbaudran 
in 1875 in the zine blend of Pierrefitte, Hautes-Pyrenees, 
although its occurrence was predicted before that time by 
Mendeleeff, who named it eka-aluminum. Gallium is a rare 
metal belonging to the aluminum group and is the only metal 
besides mercury, cesium and rubidium which ean be a liquid 
at near room temperatures. This makes possible its use in 
-high temperature thermometers. The solid is a hard, grayish- 
white substance. It forms two sets of chlorides, bromides, 
iodides, nitrates, sulfates and oxides in which it appears as 
divalent and trivalent. The price of gallium in 1932 was $2.50 
a gram. 

Germanium (L. Germania, Germany), Ge; at. wt. 72.60; 
at. no. 32; m.p. 958° C; b.p. volatilizes at 2700° C; sp. gr. 5.36 
(20°); valence 4. Discovered by Winkler in 1886, although it 
was predicted before that time by Mendeleeff, who named it 
eka-silicon. It is prepared by reducing the oxide obtained 
from a silver ore (argyrodite) with carbon or with hydrogen. 
Germanium is a metallic element of the silicon group lying 
between silicon and tin in chemical properties; it is a gray-white, 
brittle, crystalline metal that retains its luster in air at room 
temperatures. The most important compounds are the oxide 

- (GeO) and the halides (GeCly), the latter being volatile. . 

Glucinum, see Beryllium. 

Gold (Anglo-Saxon gold), Au (L. aurwm, shining dawn); 
at, wt. 197.2; at. no. 79; m.p. 1063° C; b.p. 2600° C; sp. gr. 
ODA (LA.5%) 3 ‘valence lor3, Valued highly from earliest times. 
Often occurs native or uncombined, principally in rock deposits 
or in alluvial deposits; obtained from its ores by cyanidation, 
amalgamation and smelting. It is a metallic element, having a 


yellow color when in mass, but when finely divided may be 
black, ruby or purple; it is the most malleable and ductile, and 
also one of the softest of the metals; it is a good conductor of 


heat and electricity and is not affected by air and most reagents. 
Its chief use is in coinage and jewelry; when used as a standard 
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of value by U. S., 1 Troy ounce was worth $20.67+. The 
commonest compounds are the auric chloride (AuCl;) and the 
chloroauric acid (HAuCk), the latter used in photography for 
toning the silver image. 

Hafnium (Hafnia, Copenhagen), Hf; at. wt. 178.6; at. no. 
72; m.p. 2207 (1700?)° C; b-p. > 3200° C; sp. gr. 13.3; valence 4, 
Discovered in 1922 by D. Coster and G. von Hevesy i in a zircon 
from Norway by means of Roéntgen spectroscopic analysis. 
On the basis of the Bohr theory the new. element, atomic 
number 72, was expected to be associated with zirconium. - On 
treatment of the mineral with potassium bifluoride and sepa- 
ration of KeZrF, the mother liquors became richer in the new 
element. All the zirconium minerals investigated except 
polymignite (Zr-Ti), contained hafnium, most.of them having 
it present to the extent of 5% of the zirconium content. It has 
been separated from zirconia by repeated recrystallization of the 

_ double ammonium or potassium fluorides. Metallic hafnium 

/ was prepared by van Arkel and de Boer by passing the vapor 
of the tetraiodide over a heated tungsten filament; it has the 
same crystalline structure as zirconium. afnium ‘also resem- 
bles zirconium in chemical properties. 

Helium (Gr. helios, the sun), He; at. wt. 4.002; at. no. 2; 
m.p. —272.2° C (26 atm.); b.p. —268.9° C; density 0.177 g/l; 
valence 0. Evidence of the existence of helium was first 
obtained by Sir Norman Lockyer during the eclipse of 1868 
when he detected a new line in the solar spectrum; in 1895 
Ramsay isolated helium from uraninite. Helium, is a gas, 
inert chemically, obtained by compression and fractionation of 
the gas from certain wells and from the minerals urandinite, 
cleveite, fergusonite, monazite, thorianité and many radioactive 
minerals. H. K. Onnes has cooled the element to the lowest 
temperature ever obtained, —272.918° C; and expressed the 
opinion that helium may remain a liquid even at absolute zero 
under normal pressure. In June 1926, Keesom succeeded 
in producing solidification at —271.9° C under a pressure of 
26 atmospheres. Although slightly heavier than hydrogen it is 
a valuable gas for inflating balloons because of its non-inflam- 
mability. The price of helium in 1920 was $104 per cu. ft., 
but by 1933 this had been reduced to $7.10 per 1000 cu. ft. 

- Holmium (L. Holmia, for Stockholm), ne at. wt. 163.5; 
Th SPT OR Ty a0 of ee > b.p iA Sele Spy arn ages 7 : valence 
3. Discovered by Cleve aie Ww orking on ie earth in 1879; 
pure holmia earth was isolated by Holmberg in 1911. Holmium 
is a member of the erbium family of rare earths which includes 
thulium, erbium, holmium and dysprosium in the order of 

- increasing basicity. It is obtained from zxenotime, fergusonite, 
gadolinite, euxenite, polycrase and blomstrandine. The element 
forms highly colored salts; the free element has never been 
isolated. 

Hydrogen (Gr. hydro, water, and genes, forming), H; at. wt. 
1.0078; at. no. 1; m.p. —259° C; b.p. —252.8° C; density 
0.0899 g/l; sp. gr. liquid 0.070 (—252° C); valence 1. First 
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recognised as a distinct substance in 1766 by Cavendish; named 
by Lavoisier. Hydrogen occurs chiefly in combination with 
oxygen as water; also in acids, bases and alcohols as well as in 
petroleum and other hydrocarbons. It is usually a constituent 
of organic compounds, especially those used as fuels and as 
food. It is the lightest of all gases, insoluble in water, uniting 
with many elements to form compounds; it is used as a reducing 
agent, as a means of obtaining high temperature flames, and for 
inflating balloons. It is prepared by the electrolysis of water, 
by displacement from acids with metals, or by the action oi 
steam on heated carbon. IJsotope-2 announced by Urey in 1982. 

Winium (University and State of Illinois), Il; at. wt. esti- 
mated 146;*at/'not 6Fs mips , eee HS. pelts mee : sper 
BU. ted, ; valence doubtless 3. The discovery of Iinium was 
announced in 1926 by Hopkins, Yntema and Harris, on the 
basis of absorption, arc, and X-ray emission spectra. Later 
in the same year Rolla and Fernandez in Italy claimed prior 
discovery and proposed the name ‘‘florentium.” The late 
Charles James at the University of New Hampshire concen- 
trated considerable illinium and other investigators have since 
confirmed the existence of the element. Tllinium is a member of 
the cerium group of rare earths which includes lanthanum, 
cerium, praseodymium, neodymium, illintum and samarium, 
in the order of decreasing basicity. It occurs in exceedingly 
minute traces in monazite, gadolinite, and xenotime. Neither the 
metal nor its salts have been prepared pure. ‘i 

Indium (From its indigo spectrum), In; at. wt. 114.76; 
at. no. 49; m.p. 155° C; b.p. > 1450° C; sp. gr. 7.28; valence 3. 
Discovered in 1863 by the use of the spectroscope by Reich 
and Richter, who later isolated the metal. Indium is a rare 
metallic element occurring in some zine ores; it belongs'to the 
aluminum group in properties, being a very soft, silvery metal, 
not acted on by water or air, burning to the sesquioxide (In,O03) 
with a blue-violet flame. 

Iodine (Gr. todes, violet), I; at. wt. 126.92; at. no. 53; 
m.p. 113.5° C; b.p. 183° C; density of gas 11.27 g/l, solid 4.93 
(20°); valence 1, 3, 5 or 7. Discovered by Courtois in 1811. 
lodine, a member of the halogen group of elements, occurs 
sparingly in the form of iodides in sea water from which it 
is assimilated by seaweeds, in Chile saltpeter, and in caliche 
(as sodium iodate); from iodides it is obtained on distillation 
with sulfuric acid and some oxidizing agent (Mn0O:) and from 
the iodates by heating with sodium bisulfite. It is a grayish- 
black, lustrous solid, volatilizing at ordinary temperatures into 
a blue-violet gas with an irritating odor; it forms compounds 
with many elements but is less active than the other halogens, 
which displace it from iodides; it combines only partly with 
hydrogen when heated and has little or no action on hydrocar- 
bons; it forms brown solutions with water (slightly soluble) and 
with alcohol or aqueous potassium iodide; with carbon disulfide, 
chloroform or carbon tetrachloride purple solutions are obtained. 
The most important compounds are the iodides of sodium and 
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potassium (KI) and the iodates (KIO;). Its production from 
brines has lowered the price to about $2 a pound in 1933. 

Iridium (L. iris, rainbow), Ir; at. wt. 193.1; at. no. “is 
m.p. 2440 + 15° C; b.p. 4400° C; sp. gr. 22.42 (17°); valence 3 
or 4. Discovered in 1803 by Tennant. Iridium, a metallic 
element belonging to the platinum family, is a very hard, 
brittle, white metal, occurring in alluvial deposits along with 
platinum; it is used in apparatus for high temperatures; 
alloyed with platinum, it is used for standard weights and 
measures; alloys with osmium are used in tipping pens and 
compass bearings; iridium black, prepared by exposing alcoholic 
solutions of the sulfate to light, is used as a catalytic agent; the 
most important salt is the chloride (IrCl,). The price in 1933 
was about $160 an ounce. 

Iron (Anglo-Saxon, iron), Fe (L., ferrum); at. wt. 55.84; 
at. no. 26; m.p. 1535° C; b.p. 3000° C; sp. gr. 7.85-7.88; valence 
2 or 3. Iron articles are said to have been made by the Egyp- 
tians 3000 years B.C. Its most commonore is hematite, (Fe2O3) 
from which the metal is obtained by reduction with carbon. 
Iron is the most abundant of metals, though aluminum occurs 
in larger percentage in the earth’s crust than iron. The pure 
metal, which is practically unknown in the Arts (although some 
grades of soft steel are almost chemically pure), is silver-white, 
very ductile and magnetic; the pure metal may be prepared 
by electrolytic deposition from ferrous sulfate or by reduction of 
pure oxide with hydrogen or aluminum; pig iron is hard, brittle 
and fairly fusible, containing about 3% carbon and varying 
amounts of sulfur, silicon, manganese and phosphorus; wrought 
iron is tough, grayish-white, and malleable, having usually a 
fibrous structure, very infusible, with’ only a few tenths per 
cent or less of carbon; steel is a solid solution of iron carbide in 
iron with a carbon content usually below 2%. Iron is the 
cheapest metal known, pig iron usually costing less than a 
cent a pound and steel about twice as much. 

Krypton (Gr. kryptos, hidden), Kr; at. wt. 83.7 at. no. 365 
m.p. —157° C; b.p. —152.9° C; density 3.708 g/l (0°); valence 0. 
Discovered in 1898 by Ramsay and Travers in the residue left 
after liquid air had nearly boiled away. . Krypton is an inert, 
tare, gaseous element, occurring in® small amounts in the 
atmosphere, and is characterized by a brilliant green and yellow 
line in its spectrum. The price of krypton in 1928 was about 
$7 per cm. 

_ Lanthanum (Gr. lanthano, to conceal), La; at. wt. 138.92; 
uv. no. 57; mp. 885 + 5° C; b.p. 1800° C; sp. gr: 6.155; valence 
3. Discovered by Mosander in’ 1839. Lanthanum oecurs in 
the ores cerite, orthite, and monazite; it is prepared from the 
vhloride by treatment with sodium, or by electrolysis of a 
fused bath of LaCl;, KCl and CaF,. Lanthanum is a metallic 
element of the rare earths, resembling iron in its physical 
properties, burning brilliantly in air to form the oxide (La.O;). 

Lead (Anglo-Saxon, lead), Pb (L., plumbum); at. wt. 207.22; 

at, no. 82; m.p. 327.5° C; b.p. 1620° C; sp. gr. 11.35; valence 
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2or 4. Long known; mentioned in Exodus. Lead is obtained 
chiefly from galena (PbS) by a roasting process: Itis a metallic 
element of bluish-white color and bright luster, very soft, 
highly malleable, has slight tenacity, is ductile and a poor 
conductor of electricity. It is used in making pipe and. con- 
tainers for corrosive liquids, and is a constituent of many useful 
alloys including solder, type metal and. various antifriction 

metals. Important lead salts are the nitrate ped abe id 

sulfate (PbSOx,), acetate (Pb(C:H;O2)2), carbonate (PbCOs), 

the basic carbonate or White Lead (2PbCO3. Pb(OH).). Lead 
salts are used in medicine for washes and lotions because’ of 
the astringent properties of the solutions. The price of lead 

Bering ey World War reached 11¢.a pound, dropping to about 
3¢ in : 

Lithia (Gr. lithos, stone), Li; at. wt. 6.940; at. no. 
m.p. 186° C; b.p, 1336° C; sp. gr. 0.534; valence 1. ‘Dicowersd 
by Arfvedson in. 1817.’ Lithium is widely distributed in 
combination with other elements occurring in the soil, waters 
and the minerals lepidolite and spodumene (silicates oceurring 
in California and South Dakota respectively) amblygonite 
(phosphate); it is produced electrolytically. Lithium is a soft 
white metal, belonging to the alkali-metal group, the lightest 
metal known. When burned in air it forms the oxide lithia 
(Li,O); it also forms a number of salts analogous to the salts 
of sodium or potassium. The carbonate and citrate are used 
in medicine to remove uric acid from the body, lithium urate 
being a soluble salt., The price in 1930 was about $20 a pound. 

Lutecium (Lutetia, ancient name of nai Lu; at. wt. 175.0; 
at.mo,) 45 mo pias. .alisi jJbip. jh. Osi} Spl gE ore Re ; valence 
3. In 1907 Urbain and in 1908 von "tet bani described a 
process by which Marignac’s ytterbium (1879) could be sepa- 
rated into the two elements ytterbium (neoytterbium) and 
lutecium. Both elements occur in very small amounts in 
nearly all minerals containing yttrium. The best sources are 
probably gadolinite, xenotime, polycrase and blomstrandine. 
The oxide, chloride and sulfate have been prepared. 

Magnesium (Magnesia, district in Thessaly), Mg; at. wt. 
24.32; at. no. 12; m.p. 651° C; b.p. 1110° C; sp. gr. 1.74 (20°); 
valence 2. Recognized by Black in 1755; isolated by Davy 

-in 1808; prepared in coherent form by Bussy in 1831. Mag- 
nesium occurs very widely distributed in combination as 
magnesite (MgCOs;), dolomite (Mg and Ca carbonates), Epsom 
salts (MgSOQ,. 7H,0) and kainite (KCl.MgSO,. 31,0). It is 
obtained by electrolysis of the fused chloride. It is a light, 
white, and fairly tough metal; tarnishes slightly in air and when 
in the form of ribbon, wire or powder it ignites on heating, 
burning with a dazzling white heat. It is useful in flash-light 
photography, and for pyrotechnic purposes. It is often alloyed 
with copper and aluminum; the most important compounds are 
the oxide (MgO), the sulfate (MgSO,), the chloride (MgCl) 
and the citrate (Mg;(C.sH;O;)2). The first metallic magnesium 
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produced commercially in the U. S. brought $10 a pound, but | 
the price with the large production in 1933 was 30¢ a pound. 

Manganese (L. magnes, magnet), Mn; at. wt. 54.93; at. no. 
25; m.p. 1260° C; b.p. 1900° C; sp. gr..7.2; valence 2. 4, 6 or 7. 
Discovered in 1774 by Gahn. Manganese ores are pyrolusite 
(MnO:) and psilomelane (RO.4MnO:, where R is Ba, Li, K or 
Mn); other ores found in smaller amounts are braunite (8Mn2Os. 
MnSi0O;) and manganite (Mn.O;3.H20). The metal is obtained 
by reduction of the oxide with sodium, magnesium, aluminum 
or by electrolysis. It is a gray-white metal resembling iron, 
but harder and very brittle. It is used in the production of 
alloys with iron (spiegeleisen), copper, brass and nickel. The 
most important compounds are the chloride (MnCl), sulfate 
(MnS80O,), oxide (MnO), dioxide (MnO), and potassium per- 
manganate (KMn0O,). 

Masurium (Masurian province, once belonging to Germany), 
(SLE a ;.at.-no. 43% mp. 2300%Cs biplts suns! : 
Spa PE; 20a Ac. «ts 3 valence ........ Masurium is one of the 
eka-manganeses discovered by Noddack, Tacke (now Frau 
Noddack) and Berg in 1925 and occurs in the minerals colwm- 
bite, sperrylite, gadolinite and fergusonite. The element was 
detected with the aid of the Réntgen spectrum and the relative 
occurrence ii the earth’s crust is estimated at 10715. 

Mereury (Planet Mercury), Hg (hydrargyrum); at. wt. 
200.61; at. no. 80; m.p. —38.87° C; b.p. 356.9° C; sp. gr. 
13.595 (4°); valence 1 or 2. Known to ancient Chinese and 
Hindus; found in Egyptian tombs of 1500 B.C. Mercury or 
quicksilver occurs free in nature to a limited extent, but the 
chief source is the sulfide (cinnabar, HgS) from which it is 
obtained by heating in a current of air. It is a heavy, silver- 
white, shining metal, liquid, a fair conductor of heat and 
electricity, having a regular coefficient of expansion; it tarnishes 
but slightly in air except when heated to near the boiling point, 
where it is slowly converted to the oxide (HgO) from which 
the oxygen is again set free at higher temperatures. The most 
important salts are mercuric chloride (corrosive sublimate, 
HgCl:), mercurous chloride: (calomel, HgCl), and mercuric 
sulfide (vermilion, HgS). Mercury dissolves many metals 
forming amalgams with them. The price of mercury, usually 
as much as $1 a pound, was as low as 71¢ in 1933. 

Molybdenum (Gr. molybdos, lead), Mo; at. wt. 96.0; at. no. 
42; m.p. 2620° C; b.p. 3700° C; sp. gr. 10.2; valence 3, 4 or 6. 
Discovered in 1782 by Hjelm. Molybdenum does not occur 
native, being obtained from molybdenite (MoS2) and from 
wulfenite (PbMoO,). The metal is prepared by reduction of 
the oxide with carbon in the electric furnace. It is a very hard, 
silver-white metal; it is used chiefly in the manufacture of 
certain grades of tool steel, boiler plate, rifle barrels, and large 
cranks, as well as in making filaments, screens and grids for 
radios. 

Neodymium (Gr. neos, new and didymos, twin), Nd; at. wt. 
144.27; at. no. 60; m.p. 840° C; b.p. ....... ;. sp. gr. 6.95; 
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valence 3. In 1843 Mosander reported the supposed element 
didymium obtained from cerite. In 1885 von Wolsbackige a- 
rated didymium into two new elements, neodymium and 
praseodymium' by repeated fractionation’ of ammonium 
didymium nitrate. Neodymium is a metallic element, belon 

ing to the rare earths, forming a series\of pink salts with a 
characteristic absorption. spectrum. “Pat et 

Neon (Gr. neos, new), Ne; at. wt. 20.183; at. no: 10; m.p. 
+248.67° C; b.p. —245.9° C; density 0.9002 g/1 (0°); valence 0. 
Discovered by Ramsay and Travers in 1898. | Neon is’a gaseous 
element present in the atmosphere to the extent of one or two 
parts per 100,000: . It is obtained by liquefaction of air and 
separated from the other elements by fractional distillation. 
{t is an inert element forming no compounds. Neon glows 
red-orange in a vacuum tube and is marked by pronounced red 
and green lines in its spectrum. The price of neon in 1928 was 
about $10 per liter. . 

Nickel (Sw. abbr. of kupparnickel), Ni; at. wt. 58.69; at. no. 
28; m.p. 1452° C; b.p. 2900° C; sp. gr. 8.90; valence 2 or 3. 
Discovered by Cronstedt in 1751. Nickel is obtained chiefly 
from the nickeliferous pyrrhotite of Ontario and the garnierite 
(hydrated silicate of nickel, iron and magnesia found in New 
Caledonia) by roasting to the oxide, which is then reduced by 
carbon or carbon monoxide. Itis a hard, malleable, ductile and 
tenacious metal, of a white color, somewhat magnetic, a’ fair 
conductor of heat and electricity; it belongs to the iron-cobalt 
group of elements. It is chiefly valuable for the alloys which 
it forms with other metals—nickel steel, German silver (brass 
and 15-20% Ni), coinage with 75% copper, and Monel metal 
(22 parts Ni and 1 part copper); electrodeposition of nickel 
plate is used as a protective coating for metals. The most 
important compounds are the sulfate (NiSO,), and the oxides 
(NiO and Ni,O;). The price of the metal in 1935 was 35¢ a 
pound. 

Niobium, see Columbium, 

Nitrogen (L. niter forming), N; at. wt. 14.008; at. no. 7; 
m.p. —209.9° C; b.p..—195.8° C; density 1.2506 g/l; sp. gr. 
liquid 0.808 (—195.8° C), solid 1.026 (—252° C); valence 3 or 5. 
. Discovered by Daniel Rutherford in 1772. Nitrogen is a 
gaseous element which occurs free in the atmosphere, of which 
it forms about four-fifths, and from which it can be obtained by 
liquefaction and fractional distillation. It is easily obtained 
by heating a water solution of ammonium nitrite (mixture of 
ammonium chloride and sodium nitrite). It is a colorless, 
odorless and relatively inert element, combining directly with 
magnesium, lithium and calcium when heated with them. 
When mixed with oxygen and subjected to electric sparks it 
forms nitrogen peroxide. It occurs in all living things) as an 
essential ingredient and also occurs in the deposits of saltpeter 
(sodium and potassium nitrate). The chief compounds are 
the nitrates of many metals, the five oxides (N20, NO, N2O;, NO2 
and N:,O;) and ammonia (NHs). 
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~ Osmium (Gr. osme, odor), Os; at. wt. 191.5; at. no. 76; 
m.p. 2700° C; b.p. 4450° C; sp. gr. 22.48; valence 2, 3, 4 or 8. 
Discovered in 1803 by Tennant. Osmium occurs in iridosmine 
and in platinum bearing river sands of the Urals, North America 
and South America. It is a bluish-white, hard, crystalline 
metal belonging to the platinum family of elements. It is the 
heaviest known form of matter, is very infusible, oxidizing when 
heated in the air to the oxide (OsO,) with a pungent, irritating 
and poisonous vapor, which is easily reduced by organic matter. 
Osmium was used in making lamp filaments, and with iridium 
forms the alloy osmiridium which is used because of its hardness 
in tipping gold pens and for fine machine bearings. The price 
in 1928 was about $78 per ounce. : 

Oxygen (Gr. acid former) O; at. wt. 16.000; at. no. 8; 
m.p. —218.4° C; b.p. —183.0° C; density 1.429 g¢/1 (0°);'sp. gr. 
liquid 1.14 (—183° C); valence 2. Discovered in 1774 by 
Priestley, who obtained it by heating mercuric oxide, using the 
sun’s rays with a burning glass. Oxygen is a gaseous element 
which occurs free in the atmosphere, of which it forms about 
one-fifth and from which it can be obtained by liquefaction and 
fractional distillation; it is also prepared by heating barium 
_ peroxide (BaQO:), heating potassium chlorate (KCIO;), by 
electrolysis of water containing a small amount of sulfuric acid, 
and by adding sodium peroxide (Na,O2) to water. The critical 
temperature and pressure are —118° C and 50 atmospheres. 
Gaseous oxygen is colorless, odorless and tasteless; the liquid 
and solid forms are a pale blue color and are magnetic, but 
much less so than iron. Oxygen is very reactive, capable of 
combining with all elements except the inert elements of the 
atmosphere and bromine and fluorine. Under suitable con- 
ditions it may be converted into an allotropic form known as 
ozone (O3). It is used in combination with combustible gases 
in the oxygen blow pipes and flames; in medicine it is used to aid 
respiration. . 

Palladium (Planet Pallas), Pd; at. wt. 106.7; at. no. 46; 
m.p. 1555° C; b.p. 2200° C; sp. gr. 11.40 (22.5°); valence 2 or 4. 
Discovered in 1803 by Wollaston. Palladium is obtained in 
working up platinum, with which it occurs native. It is a 
steel-white metal, belonging to the platinum family of elements. 
Tt does not tarnish in air and has the property of absorbing 
large volumes of hydrogen to form the hydride (Pd2H). It is 
used in the construction of non-magnetic watches and parts of 
delicate balances. The most important compound is the 
chloride, (PdCl,). The price of the metal in 1931 was about 
$18 an ounce. 

Phosphorus (Gr. light bearing) P; at. wt. 31.02; at. no. 15; 
m.p. 44.1° C; b.p. 280° C; sp. gr. yellow 1.82, red 2.20; valence 
8 or 5. Discovered in 1669 by Brand, who prepared it from 
urine. Phosphorus occurs in three allotropic forms—2z., 
yellow, red and black. Though never found free in nature, it is 
widely distributed in combination in minerals, the most impor- 
tant being the apatites (8Ca3(POs).,CaF» and 3Ca3(PO.)2.CaCl) 
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which are the chief ingredients of commercial phosphates 
derived from South Carolina, Canada and Spain; it 1s an essen- 
tial ingredient of all cell protoplasm, nervous tissue and bones, 
It is obtained from phosphates by treatment. with dilute sulfuric 
acid to form o-phosphorie acid, the concentrated solution of 
which is mixed with crushed charcoal or coke and dried; on 
heating this mixture in retorts, the phosphorus distils and is 
condensed. It is also prepared by heating crude phosphate 
with sand and coke in the electric furnace, the phosphorus 
distilling off. Ordinary phosphorus is a waxy solid which is 
colorless when very pure, insoluble in water and soluble in 
carbon disulfide; it. takes fire spontaneously in air, burning to 
the pentoxide; it is very poisonous; when, heated in its own vapor 
to 250° C it is converted into the red variety which does not 
glow in air and which does not ignite spontaneously and is not 
poisonous. The most important eompounds are the pentoxide 
or phosphoric anhydride (P20;), the chlorides (PCl; and PCl;) 
and the phosphates of the alkali metals. The prices of the 
red and yellow varieties in 1933 were about 44¢ and 32¢ a 
pound respectively. 

Platinum (Sp. platina, little silver) Pt; at. wt. 195.23; 
at. no. 78; m.p. 1755° C; b.p. 4050° C; sp. gr. 21.45; valence 
2or 4. Discovered in South America by Ulloa in 1785 and by 
Wood in 1744. Platinum occurs native in alluvial deposits or 
in rock forming minerals found principally in the Ural moun- 
tains, in Colombia, in California, Oregon, Arizona and Alaska, 
It is a tin-white metal of metallic luster, tenacious, malleable 
and ductile. It is welded at a red heat, has a coefficient of 
linear expansion approximately equal to that of glass; does 
not oxidize in air at any temperature but is corroded by halo- 

ens, cyanide, sulfur and caustic alkalies; it forms alloys with 
ead; it has a catalytic effect of bringing about combinations 
such as sulfur dioxide and oxygen. The most important 
compound is chloroplatinic acid (H2PtCl,). The price of 
platinum has varied widely, being nearly eight times as valuable 
as gold in 1920 and approaching the price of gold ($20.67 an 
ounce) in 1933. 

Polonium (Poland, native country of Mme. Curie). Po; 
at. wt. approximately 210; at. no. 84. First element diseovere 
by Marie Curie (1898) in seeking cause of radioactivity of 
pitchblende from Joathimisthal, Bohemia. The electroscope, 
claimed to be 500,000 times more sensitive than the spectro- 
scope, showed it separating with the bismuth. Polonium is 
also called Radium F. (See Radioactive Elements.) 

Potassium (Eng. potash), K (kalium); at. wt. 39.096; at. no. 
19; m.p. 62.3° C; b.p. 760° C; sp. gr. 0.86; valence 1. Dis- 
covered in 1807 by Davy; the first metal to be isolated from 
an earth by the electric current. The principal: sources of 
potassium are: the mines of Stassfurt in Prussian Saxony from 
the minerals kainite (MgSO,.KC13H,0), sylvin (KCl), and 
carnallite (KCl.MgClh.6H.O); crude potassium carbonate or 
potash obtained by extraction of wood ashes; potassium salts 
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from kelp, from Searles Lake, California. Potassium is never 
found free but is obtained by electrolysis of the hydroxide 
(KOH). On exposure to moist air it becomes coated with a 
film of the oxide, and is preserved by immersion in kerosene or 
naphtha. It is a soft, bright silvery metal belonging to the 
alkali group. The chief compounds are the hydroxide, the 
carbonate (K:CO;), nitrate (KNO;), chloride (KCl), chlorate 
(KCI10;), bromide (KBr), iodide (KI), cyanide (KON), sulfate 
(KsSO,), dichromate (K3Cr,O7), chromate (KsCrO,) and 
silicate (K,S8iOs). 

Praseodymium (Gr. pracsos, green, and didymos, twin), 
Pr;' at. wt. 140.92; at. no. 59; mip. 940° C3 bp... 0... 
sp. gr. 6.5 (20°); valence 3. Diseovered in 1885 by von Wels- 
bach, who separated it and neodymium from didymium, which 
had been obtained from cerite. Praseodymium is a metallic 
element belonging to the group of rare earths. It forms green 
salts with a characteristic absorption spectrum. 
 Protoactinium (Gr. protos, first), Pa; at. wt. .20.... : 
at. no. 91. The first element of the actinium series of radio- 
active elements was discovered by Soddy and Cranston and 
independently by Halin and Meitner, both in 1917. It has 
been called the ‘mother substance” or the “parent” of 
actinium, which it forms by the loss of an alpha particle, and 
the “patriarch” of the series; known also as ekatantalum and 
uranium X». (See Radioactive Elements.) 

Radium (L. radius, ray) Ra; at. wt. 225.97; at. no. 88; 
m.p. 960° C; b.p. 1140° C; sp. gr. 5 (?); valence 2. Obtained 
in 1911 by Mme. Curie and Debierne by the electrolysis of a 
pure solution of radium chloride, employing a mercury cathode; 
the amalgam on distillation in an atmosphere of hydrogen 
yielded the pure metal. In the form of a salt it was first 
isolated by M. and Mme. Curie in 1898 from the pitchblende 
in North Bohemia, in which it oceurs in about one part in three 
million.’ The carnotite sands of Colorado yield about 2% 
uranium nitrate; the amount of radium in uranium is one part 
in 3,200,000. Richer ores have been found in the Belgian 
Congo and in the Great Bear Lake region of Canada. Radium 
is obtained commercially as the bromide or chloride. The 
metal, which is a brilliant white, alters very rapidly in contact 
with air, decomposes water and is somewhat more volatile 
than barium. The primary uses are in producing self-luminous 


from natural brines, from cement mill and blast furnace dust, 


_ paints and in the treatment of cancer and certain types of skin 


ys 


affections. One gram of radium produces about 0.1 cubic 
millimeter of emanation per day; this is pumped from the 
radium and sealed in minute tubes, which are then applied to 
the diseased parts. Radium loses about 1% of its activity in 
25 years, being transformed into elements of lower atomic 
weight. (See Radioactive Elements.) 

Radon (niton), Rn; at. wt. 222; at. no. 86; valence 0; 
m.p. —71° C} b.p. —61.8° C; density 9.73 g/l. Discovered in 
1900 by Dorn and called radium emanation; isolated in 1908 
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by Romany and Gray, who named it niton, from the Latin: 
word nilens, shining. They determined its density, finding it 
to be the heaviest gas known. Lt occupies the last place in the 
zero proup of gases in the Periodic Table. Since 1923 it has 
been called radon to show its origin from radium, —'Thoron and 
nchinon are iwotopes, (See Radioactive HWlements.) 

Rhenium (Rhine, province once belonging to. Germany), 
Re; at. wt, 186.81; at. no.°75) m.p,, 8440" Os bp. wv¢rcnins f 
ap. gr. 20.63; valence ,...+.. ; Rhenium or dwimanganese is 
one of the ckaemangandses discovered in 1925 by Noddack, 
Tacke and Berg in the minerals colwmnbite, tantalite and wolfram- 
ile, The metal can be hot forged or rolled; dissolves readily 
in TENO,, slowly in HySO,4, and bardly at all in FECL The 
clement was detected with the aid of the Réntgen spectrum 
and the velvtive occurrence in the earth's crust is estimated 
at 10°%, The are, spectrum has been carefully studied by 
Moggers, The price of $10,000 per gram in 1928 dropped to 
#8 in 19380, the production increasing a thousand fold, 

KRhodtum (Gr, rhodon, rose), Rh; at, wh, 102.01; abt, no, 45; 
m.p. 1985 + 15° C; bp. > 2500° CG; sp. gr. 12.5; valence 3. 
Discovered in 1808 by Wollaston, Rhodium. is a silver-white 
motallic cloment belonging to the platinum family, oeourring 
native with other members of this group in river sands in the 
Urals and in North and South America, The salts form red 
volutions, An alloy with platinum is used in. connection with 
puro platinum to make thermojunetions in some forms of 
pyromeoters, The price in 1981 was about $50 an ounee. » 

Rubidium (Lh, rubidus, red), Rb; at. owt. 85.44; at. no, 37; 
m.p, 88.5° ©; b.p. 700° ©; wp, gr. 1,58; valence 1.  Diseoverec 
by the use. of the spectroscope in lepidolite by Bunsen and 
Kirchoff in 1861, Rubidium occurs in small quantities in the 
mineral waters of Dirkhoim in Rhenish Palatinate, in lepidolite 
and in the rare minerals castor and polluw found in Hlba, Ut 
iy prepared by the electrolysis of the cyanide, Rubidium is a 
volt, white, rare metallic cleomont of the potassium group; ib 
forms sala similar to those of potassium and colors the flame 
rod when held in a burner, 

Ruthenium (Authenia, Russia), Ruy at. wt, 101.7; at, no, 44; 
mp. 2460° O; hyp, 4160° O; sp. gr. 12.2; valence 3,4, 6.on 8, 
Discovered in L844 by Claus, more than a century after the 
discovery of the other metals of the platinum family. Ruthe- 
nium, belonging to the platinum group, occurs native with the 
other motals of this group, [t is a hard, brittle, gray metal; it 
forma red or brown salts; ruthenious chloride (RuCl) gives a 
characteriatic fine black precipitate with water, The priee in 
1931 wan about $52 per ounce, 

Samarium (Samarski, « Russian), Sm; at, wh. 150,43; 
at, no, 62; .m.p. 1800-1400", C3 lp, cas eons Ha) 9 ae PY dy = 
valonee 8 Diseovered in 1879 by rors de Bh iabeuaee in the 
minoral samarskite, named in honor of a Russian mine official. 
Samarium is a metallic clement belonging to the rare earth 
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group, occurring in very minute quantities in samarskite, cerite 
and certain Scandinavian minerals. 

Seandium (Scandinavia), Se; at. wt. 45.10; at. no. 21; 
mip. 1200° C; b.p. 2400° C; sp..gr.:2.5 (?); valence 3.  Dis- 
covered by Nilson in 1879. Scandium is a metal belonging to 
the rare earth group which has not been isolated in the ele- 
mentary formj it forms colorless salts derived from the oxide 

3. 4 iv i 

Selenium (Gr. selene, moon), Se; at. wt. 78.96; at. no. 34; 
m.p. 217° C; b.p. 688° C; sp. gr. 4.47-4.80, amorphous 4.27; 
valence 2, 4 or 6. Discovered in 1817 by Berzelius. The 
principal source of selenium is the flue dust obtained in burning 
pyrites in the manufacture of sulfuric acid. It is prepared in a 
red amorphous form by reduction of selenic acid, and this on 
melting and keeping somewhat below the melting point becomes 
érystalline. It is a gray, crystalline, semi-metallic appearing 
element of the sulfur group. | Its conductivity for electricity 
increases with the brightness of the light with which it is 
illuminated. The compounds of selenium resemble those of 
sulfur very closely. Its chief use is in the glass and ceramics 
industries. 

Silicon (L. silez, flint), Sij at. wt. 28.06; at. no. 14; m.p. 
1420° C; b.p: 2600° C; sp. gr. 2.42; valence 4. First prepared 
by Berzelius in 1823. Silicon is not found free but in com- 
bination, is probably more widely distributed in the solid 
matter of the earth than any other element except oxygen. 
It oceurs chiefly as the oxide, silica (SiO2) (quartz, rock erystal, 
amethyst, agate, flint, jasper, opal, etc.) both’ free and in 
combination with the metallic oxides as silicates (granite, 
hornblende, asbestos, feldspar, clay, mica, etc.).  Itis obtained 
as an amorphous, brown powder on fusion of potassium 
fluosilicate with sodium or potassium; the crystalline form 
is obtained by passing silicon tetrachloride over melted 
aluminum in an atmosphere of hydrogen, or by heating 
potassium fluosilicate with zine and sodium at a temperature 
just bélow the boiling point of zinc. Silicon is a non-metallic 
element resembling graphite in appearance; it is not attacked 
by acids with the exception of a mixture of nitric and hydro- 
fluori¢ acids; it is soluble in hot caustic potash or soda, evolving 
hydrogen and forming the corresponding silicate (K.SiOs or 
Na.SiO;). Glass, cement and clay working are called silicate 
industries. ; 

Silver (Anglo-Saxon, soelfor), Ag (L. argentum); at. wt. 
107.880; at: no. 47; m.p. 960.5° C; b.p. 1950° C3 sp: gr. 10.50; 
valence 1. Known to ancients. Silver occurs native andi in 
many ores, the chief ones being argentite (Ag.S), stephanite 
(AgsSbS,),; pyragyrite (Ag;SbS;) and horn silver (AgCl); lead 
and copper ores yield considerable silver. It is obtained from 
the ores by smelting with lead or copper or by amalgamation 
with mercury. Silver is a pure white metal having a brilliant 
luster, a little harder than gold and excelled only by that metal 
in malleability and ductility; it excels all other metals as a 
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conductor of heat and electricity; it undergoes no change in 
water or pure air, but absorbs 22 timos its volume of oxygen 
when melted, which is again expelled on cooling; ib tamishos 
in the vapors of sulfur compounds forming the sulfide (AgwS). 
The most important compounds of silver are the nitrate 
(AgNOs) or lunar caustic, the oxide (Ags), and the hatices 
(AgCl, AgBr) which darken on exposure to light, an action of 
whieh use is made in photography: Tho price, which was $1.35 
an ounce in 1920, dropped as low as 28¢ in 1983, 
Sodium (English, soda), Na (Li. natriwm); at wt. 22.007; 
at. no. 11; mp. 97.5° GC; b.p, 880° CG} ap. gr. 0.071; valenee I, 
First isolated by Davy in 1807 by eloctrolysis, Sodium is very 
widely distributed in combination chiefly as common salt or 
sodium chloride; it is never found free, bub is obtained by 
electrolysis of the hydroxide, Lb is a soft, bright silvery metal 
belonging to the alkali group, On exposure to moinh air it 
becomes coated with a dim of the oxide and is preserved b 
immersing in kerosene or naphtha, — Lt decomposes wator with 
the formation of hydrogen and the deen of sodiumy it 
burns in air with the formation of tho peroxide (NaiQs); 
formerly it was used as a reducing agent in the preparation of 
motals (aluminum and magnesium); it is still used for tho 
reduction of organic compounds, in the proparation of the 
peroxide and eyanide, and for keeping the meroury clean and 
active in gold oxtraction. ‘The chief compounds are the chloride 
(NaCl), bromide (NaBr), iodide (Nal), carbonate (Nagin: 
bicarbonate (NallGOy), sulfate (Glauber'’s salt, Nay8Ou OHO), 
nitrate (saltpeter, NaNQO,), nitrite (NaNO»), sulfite (Nag8Os. 
7THyO), thiosulfate (hypo, NaySyOs.51yO) borate (borax, 
NasRyOy10HyO) and hydroxide (NaOH), 

Strontium (Sirontian, town in Seotland), Sr; at wh, $7.63; 
at, no, 88;m.p. 752 (800)° OC; b.p, 1150° Gj sp, gr. 2.65 valonod 2. 
Discovered by Crawford, a Scotchman, in P00; metal isolated 
by Davy by electrolysis in 1808, Strontium ix found ohiofly 
in celestite (SrSQ4) and strontiantite (SrCOy). Th is propared 
by electrolysis of the fused chloride, and rosomblos metallic 
calcium in its properties; it is a hard, yellowish metal, The 
salts are genorally soluble in water with the exoeption of the 
sulfate, phosphate and carbonate; they impart a brilliant 
crimson color to the fame, and are used in pyrotechny for rol 
fire. The most important salts are the bromide (SrBry), 
iodide (Sriy) and aatoanhte (SrCQs,). 

Sulfur (L. sudfur), 8; at, wt, $2.06; at, no, 16; mp. rhombic 
112.8° G, monoclinic 119,0° C; b.p, 444.6° CF spy gr rhombic 
2.07; monoclinic 1.057; valence 2, 4 or 6, Known to ancients, 
Sulfur occurs widely distributed in nature in the free form, 
Texas being the largest producer, In combination ib Qoeurs 
mostly as pyritess sulfides of iron (FeS)), copper and arsenic 
pyrites; sulfide of lead (galena), sine (blende), moroury (cinnabar) 
and antimony (stibnite); it is also widely distributed in the form 
of the sulfates of caleium (gypsum), strontium (celestite), 
magnesium (Wpsom salf) and barium (heavy spar), Sulfur is 
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a pale yellow, odorless, brittle solid, which is insoluble in water 
and soluble in carbon disulfide. It occurs in two crystalline 
forms and an allotropic form known as plastic sulfur which is 
insoluble in carbon disulfide and which reverts to the crystalline 
form on standing; a finely divided form known as flowers of 
sulfur is obtained by sublimation. It readily forms compounds 
known as sulfides with many elements. Sulfur is chiefly 
employed as a component of gunpowder and as a parasiticide. 
It is easily ignited in air, burning to form the dioxide, which is 
used in fumigation and in the manufacture of sulfuric acid; 
sulfur is a good electrical insulating material. The price of 
sulfur in 1933 was about $18 a ton at the mines. 

Tantalum (Gr. Tantalus, mythological character) Ta; 
at. wt. 181.4; at. no. 73; m.p. 2850° C; b.p. > 4100° C; sp. gr. 
16.6; valence 5. Discovered in 1802 by Ekeberg. Tantalum 
occurs principally. in the mineral tantalite (FeTa,Os) and _ is 
prepared by reduction of potassium fluotantalate (K.Tal7) 
with hydrogen followed by fusion in a vacuum. It can be 
drawn into a wire with a very high point of fusion and great 
tenacity which has been used in the construction of filaments 
for incandescent electric lamps. It is also used to alloy with 
other metals. It is soluble in fused alkalies, insoluble in acids. 
it forms the oxide Ta2,0;. The price.in 1931 was $91 a kilogram ; 

Tellurium (L. tellus, earth), Te; at. wt. 127.61; at. no. 52; 
m.p. 452° C; b-p. 1390° C; sp. gr. 6.24; valence 2, 4 or 6. Dis- 
covered by Miller von Reichenstein in 1782; named by Klaproth 
in 1798. Tellurium occurs as gold telluride and with some cop- 
per ores. It is obtained by reduction of telluric oxide and 
orms a powder of grayish white metallic appearance. It is a 
semi-metallic element of the sulfur group and forms tellurides 
with hydrogen and metals similar to the sulfides; the com- 

nds H:TeO; and H.TeQ, are only slightly acidic. The 
inhalation of the vapors of tellurium produces the very offen- 
sive “tellurium breath.’ Tellurium is used_in ceramics. | 
‘Terbium (Ytterby, town in Sweden), Tb; at. wt. 159.2; 
Steno P 68s ap! Favs: pbups ital.v9 SSpe gre Hysouen ; valence 
3. Discovered by Mosander in 1843. Terbium occurs In 
gadolinite and in the majority of ceria and ytteria minerals. 
The terbium family of rare earths includes europium, gado- 
linium and terbium. None of the metals of the terbium family 
has been isolated. The general characters of this family 
resemble those of the cerium family. Among the rare earths 
the decrease in basicity is in the order Sa, Eu, Gd, Tb, Dy. The 
elements are all trivalent and yield colorless oxides of the type 
R,0;, although terbium alone furnishes the higher oxide Tb,O7. 
- ‘Phe salts of terbium are generally less soluble than those of 
gadolinium. These salts are of the type RX;, where X is a 
univalent atom or radical. Europium also forms salts of the 
type EuX:. Europium is most sparsely distributed and 
gadolinium the most plentiful of these elements.. 
Thallium (Gr. thallos, budding twig), Tl; at. wt. 204,39; 
at. no. 81; m.p. 303.5° C; b.p. 1650° C; sp. gr. 11.85; valence 1 
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or 3. Discovered in 1861 by Crookes, who isolated the metal 
in 1862. Lamy also isolated the metal in 1862. Thallium 
occurs in pyrites and is prepared from the flue dust of sulfuric 
acid works. The metal is obtained by heating thallium iodide 
with metallic sodium; it. resembles lead, having a hardness of 
1.2 compared with 1.5 for lead; the malleability is high and the 
tenacity is low; it exists in two allotropic forms with a transition 
temperature of 226° C; it is.a poor conductor of electricity, 
tarnishes in air forming the oxide Tl,0 or the hydroxide TIOH 
in the presence of water; the element is displaced from solutions 
of its salts by zinc. Thallium salts are poisonous, and are used 
in the control of rodents such as squirrels. The price of 
thallium for 1931 was about $14.a pound. 

Thorium (Thor, Scandinavian god of war), Th; at. wt. 
232.12; at. no. 90; m.p. 1845° C; b.p. >3000° C; sp. gr. 11.2; 
valence 4. Discovered by Berzelius in 1828. Thorium occurs 
chiefly in thorite and other rare minerals. In the U. 8S. it is 
obtained chiefly from monazite which contains from 3 to 9 per 
cent of the oxide. The free element has been obtained by 
heating the double chloride or fluoride of thorium and potassium 
with metallic sodium or potassium. The element belongs to 
the tin group of metals. It burns brightly in oxygen to form 
the oxide ThOs, which is also obtained on heating the nitrate, 
a reaction of which use is made in the preparation of incan- 
descent gas mantles. Thorium emits radiations similar to 
but not identical with those of radium. (See Radioactive 
Elements. ) ; 

Thulium (Thule, Northland), Tm; at. wt. 169.4; at. no. 69; 
Wisp a)}...0AY sip seller SISDMTss Hanransl. ; valence 3. Dis- 
covered in 1879 by Cleve; pure thulia was isolated in 1911 by 
James. Thulium belongs to the erbium family of the rare 
earths which includes dysprosium, holmium, erbium, and 
thulium. They are obtained from sxenotime, fergusonite, 
gadolinite, euxonite, polycrase and blomstrandine. They are 
characterized by their absorption spectra and the formation 
of highly colored salts; they form basic oxides of the type M20; 
with the following order of increasing basicity: thulum, 
erbium, holmium and dysprosium. The free elements have 
not been isolated. 

Tin (Anglo-Saxon, tin), Sn (L, stannum); at. wt. 118.70; 
at. no. 50; m.p. 231.9° C; b.p. 2270° C; sp. gr. gray 5.75 (20°), 
rhombic 6.55, tetragonal 7.31 (20°); valence 2 or 4. Known 
to the ancients. Tin is found chiefly in the mineral cassiterite 
(SnO,) and is obtained by roasting to remove sulfur and arsenic 
and smelting with powdered anthracite in a reverberatory 
furnace. It is a silver white, malleable and somewhat ductile 
metal with a low tenacity and highly crystalline structure; if 
takes a high polish and is used to coat other metals to prevent 
corrosion, as it does not corrode easily in air. When heated 
in air it forms the dioxide (SnO2) which is feebly acid, forming 
stannate salts with basic oxides. The most important salt 
is the chloride (SnClo.2H,O) which is used as a reducing agent 
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and as a mordant in calico-printing. Tin is obtained chiefly 
from the Malay states, Bolivia, Banka, Billiton, Cornwall and 
Australia. The price of the metal was above 70¢ a pound in 
1919 and in 1927, but below 20¢ in 1932. It was rising in 1933. 

Titanium (L. Titans, sons of the earth), Ti ; at. wt. 47.90; at. 
no. 22; m.p. 1800° C; b.p. >3000° C; sp. gr. 4.5; valence 3 or 
4. Discovered by Gregor in 1791; named by Klaproth in 1795 F 
pure metal prepared by Hunter in 1910. Titanium occurs 
naturally as the oxide (TiO) as rutile, brookite and anastase; 
it occurs also in various titanates, and with many iron ores. 
The free element is prepared by heating the oxide with alumi- 
num or by electrolysis of the solution of the oxide in calcium 
chloride. It is a lustrous white metal of the tin group; it 
burns in air, and is the only element which burns in nitrogen. 
The most important compounds are the oxide (TiO2) which 
is feebly acidic and from which the titanates are derived ; the 
halides (TiX,), some are volatile; the nitrides (TisNo, Ti3N;), 
metallic in appearance. The metal is used with steel to increase 
the tensile strength; most of the metallurgical titanium of the 
U.S. comes from the rutile of Virginia. The oxide is used in 
high-grade white pigments. The price of titanium oxide in 
1933 was less than 20¢ a pound. - 

Tungsten (Sw., heavy stone), W (G. Wolfram); at. wt. 
184.0; at. no. 74; m.p. 3370° C; b.p. 4727° C; sp. gr. 19.3; 
valence 6. Discovered by d’Elhujar brothers in 1783. Tung- 
sten occurs in the form of the oxide (WOs) in wolframite, 

ite, scheelite. The metal is obtained by reduction of the 
oxide with hydrogen, carbon, or aluminum. It is hard, brittle, 
nonmagnetic and forms the oxide when heated in air... The 
only solvent for tungsten is a mixture of nitric and hydro- 
fluoric acids. It forms alloys with iron and manganese and 
imparts hardness to steel. It is used in filaments for incan- 
descent lamps. The price of tungsten powder in 1933 was 
about $1.50 a pound. . 

Uranium (Planet Uranus), U; at. wt. 238.14; at. no. 92; 
m.p.-<1850° C; b.p. .... 3.1 ; Sp. gr. 18.68; valence 4 or 6. 
Discovered by Klaproth in 1789; metal first. prepared by 
Peligot in 1841. Uranium occurs in pitchblende (as uranous 
uranate, U(UQ,)2). The free element is prepared by reduction 
of uranous chloride (UCI) with sodium and is a hard white 
metal; uranium is used chiefly in the form of the compounds 
which give a canary-yellow fluorescent glass, and a_ black 
pigment for china painting; and also in photography. ranium 
compounds are radioactive (See Radioactive Elements). 

Vanadium (Goddess Vanadis), V; at. wt. 50.95; at. no. 23; 
m.p. 1715° C; b.p. 3400° C; sp. gr. 5.87 (15°); valence 3 or 5. 
Discovered by Sefstrém in 1830; isolated by Roscoe in 1869. 
Vanadium occurs in metiramite (a lead-copper vanadate) and 
in vanadinite (a lead vanadate); Peru is the chief producer of 
the ore. The metal is obtained by reduction of the chloride in 
hydrogen forming a gray and very infusible metal. When 
alloyed with steel it increases the hardness. The vanadates 

335 


HANDBOOK OF CHEMISTRY AND PHYSICS " 


are employed in the preparation of aniline black and for coloring 
glass. The oxide is used as a catalyst. 4 One iow 

Virginium (State of Virginia), Vi; at. wt. about 224; at. no. 
87; valence 1. Discovered in 1929 by Dr. Fred Allison anu _ 
co-workers of Alabama Polytechnic Institute by the magneto- 
optie method of analysis of ‘polluette and lepidolite: It has 
been found also in sea water, lake brine, Stassfurt deposits, 
pitchblende, samarskite and monazite sands. Virgintum has the 
highest equivalent weight of any element. Named in honor of 
Virginia, where the discoverer was born. 

Xenon (Gr. zenon, stranger), Xe; at. wt. 131.8; at. no. 54; 
m.p. —112;b.p. —107.1; density 5.85 g/l; sp. gr. 3.06 (—109.1°); 
valence 0. Discovered by Ramsay and Travers in 1898 in the 
residue left on evaporating liquid air. It is the rarest and 
heaviest of the gases of the argon family and is present in the 
atmosphere to the extent of about one part in twenty million. 
It is inert and forms no compounds with other elements. The 
price of xenon in 1928 was about $15 per cm*. 

Ytterbium (Ytterby, town in Sweden), Yb; at. wt. 173.04; 
at. no. 70; m.p. 1800° C;b.p. ....... Sep. ors TOTES ; valence 3. 
Separated by Marignac in 1878. In 1907 Urbain and in 1908 
von Welsbach described a process by which this ytterbium 
could be resolved into two elements—neo-ytterbium or simply 
ytterbium and lutecium. These elements occur in nearly all the 
minerals which contain yttrium but in very small amounts. 
The best sources are probably gadolinite, renotime, polycrase and 
blomstrandine. The oxides, chlorides and sulfates of these 
elements have been prepared. 

Yttrium (Ytterby, town in Sweden), Y; at. wt. 88.92; at. 
no. 39; mp. 1490° C; b.p. 2500° C; sp. gr. 5.51; valence 3. 
Yittria was discovered by Gadolin in 1794; in 1843 Mosander 
showed that yttria could be resolved into three elements, the 
name yttria being reserved for the most basic one, the others 
being named erbia and tefbia. Yttrium occurs in nearly all 
the rare earths but mostly in gadolinite, renotime, euxonite, 
polycrase and samarskite. Wobler obtained the free element 
by reduction of the chloride with potassium; it has also been 
obtained by electrolysis of a mixture of the chloride and sodium 
chloride. ‘The metal forms small scales with a metallic luster 
and an iron-gray color; it is readily oxidized in air and is con- 
verted to the hydroxide by boiling water. 

Zine (G. Zink), Zn; at. wt. 65.38; at. no. 30; rae 419.4° C; 
b.p. 907° C; sp. gr. 7.14 (20°); valence 2. Early used for making 
brass, but not recognized as a separate metal until Marggraf 
obtained it by heating calamine with charcoal in 1746. ‘The 
principal ores of zine are the sulfide (sphalerite or blende), the 
carbonate (smithsonite), the oxide (zincite), and the silicates 
(willemite and calamine). The old retort method of heating 
the roasted ore with carbon has been replaced to some extent 
by the electrolytic process. Zine is a bluish-white metal which 
is brittle at ordinary temperatures but becomes malleable at 
100° C, a fair conductor of electricity and burns in air at a high 
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red heat with evolution of white clouds of the oxide. | It’ is 
used to alloy with other metals—e.g., with copper it forms 
brass. Galvanizing consists in coating other metals with 
zine to prevent corrosion. It is used as the negative electrode 
in various types of electric batteries. The most important 
compounds are the oxide, the sulfate and the chloride. The 
price of the metal, which was very high during the World War, 
was below 4¢ a pound in 1933. 

Zirconium (Arabic, zargun, gold color), Zr; at. wt. 91.22; 
at. no. 40; m.p. 1700° C; b.p. >2900° C; sp. gr. 6.4; valence 4. 
Discovered in zircon by Klaproth in 1789; isolated by Berzelius 
in 1824.) Zirconium occurs as the silicate in zircon and hyacinth. 
It is prepared from the fluorine-potassium eompound by dis- 
placement with aluminum or sodium and forms. silvery gray 
scales or an amorphous black powder. ‘The oxide has been 
used im the preparation of incandescent gas mantles, in paints 
and lacquers, in insulators, as an abrasive; and colored varieties 
of the naturally occurring silicates are used as gems. ‘The price 
of the pure oxide in 1925 was about 45¢ to 50¢ per pound. 
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3 iJ tre 
é ‘5 ZERO GROUP I GROUP II GROUP IIL GROUP Iv 
f.|— Group |—— R:O|—— RO|—— RORY ROs 
r ‘ 
; Ponivogen ; 
1 Hel. wt 78 
No. 1 
Helium | Lithium Beryllium Boron Carbon 
2|1 | He =4.002 ay 940 Be =9.02 B «10,82 C 12.00 
No. 2 No. 3 No. 4 No. 5 No. 6 
Neon Magnesium| Aluminum | Silicon 
3 | 2 | Ne =20.183 ae =22. 997 Mg =24.32] Al =26.97 28.06 
No. 10 |No. No. 12 No.13 |. | o. 14 
Argon Potassium Calcium Scandium Titanium ‘ 
4 A =38, 944 |K =39.10 Ca =40,08 Se =45,10 Ti =47.90 
é ANS. 18 No. 19 No. 20 No. 21 No. 22 
; Copper Zine Gallium Germanium 
5 Cu =68.57| Zn =65.38 Ga =69.72] Ge =72.60 
No. 29 No. 30 No. 81 No. 32 
‘| Krypton |Rubidium Strontium Yttrium Zirconium 
6 Kr =82.9 |Rb =85.44 |Sr =87.63 Y =88. 92 Zr =91.22 
F No. 36 |No. 37 No. 88 No. 39 No. 4 
‘ Silver Cadmium Indium Tin 
7 Ag =107.880| Cd =112.41}) In =114.8 Sn =118.70 
0. 47 No. 48 No. 49 No. 50 
Xenon Caesium Barium Lanthanum |Cerium 
8 Xe =130.2 |Cs =182.81 |Ba =1387.36 |La =138.90 |Ce =140,18 
No. 54 No. 55 No. 56 No. 57 No. 58 
9 
Hafnium 
10 Hf 178.6 
‘ No. 72 
Gold Mercury Thallium Lead 
11 Au =197.2] Hg =200.61| Tl =204. 39] Pb 207.22 
No. 79 o. 80 _No. 81 No, 82 
Radon Radium Thorium 
12) 7 Rn =222 Ra =225,97 Th =232.12 
No. 86 No. 87 No. 88 No. 89 No. 90 


Elements not classified in the table above: 


Praseodymium Neodymium Ilinium Samarium Europium 
Pr =140.92 Nd =144. 27 Tl =146(2) Sm =150.43 Bu =152.0 
No. 59 No. 60 No. 61 No. 62 No. 63 
Gadolinium Terbium Dysprosium 
d =157.3 Tb =159.2 Dy =162.46 


No. 64 No, 65 No, 66 
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MENDELEEFF’S 

GROUP v GROUP VI GROUP VIL GROUP VIII 
RH;s R»O;|/RHe RO; RH R:0; 

Nitrogen | Oxygen Fluorine ae 

N =14.008} O =16.000 F =19.00 

No.7 No. 8. No. 9 

Phosphorus} Sulfur Chlorine »:' 

P =31.02 S =32.06 Cl-=35.457 

No. 15 No. 16 No. 17-4 
Vanadium Chromium Manganese ‘\Iron Cobalt Nickel 
V =50.95 Cr =52..01 Mn =54.93 |Fe =55.84 Co=58.94 Ni =58.69 
No, 23° No. 24 No. 25 No. 26 No. 27 No. 28 

Arsenic Selenium Bromine 

As =74.93 Se =79 .2 Br: =79..916 

No. 33 -No. 34 No. 35 
Columbium Molybdenum] Masurium Ruthenium Rhodium Palladium 
Cb =93.3 Mo =96.0 a=? Ru =101.7 Rh =102.91 Pd =106..7 
No, 41 No. 42 No. 43 No. 44 No. 45 No. 46 
- Antimony Tellurium Iodine 

Sb =121.76]' «Te =127.5| 1 =126.932 

No. 51 No. 52 No. 53 
Tantalum Tungsten Rhenium Osmium Iridium Platinum 
Ta=181.4) |W =184.0 Re =186.31 |Os =190.8 Ir =193.1 Pt =195,.23 
No, 73 _ |No. 74 No. 75 No, 76 No. 77 No. 78 

Bismuth 

Bi =209.00 

No. 83 No. 84 

Uranium 
U =238.14 

No. 91 No. 92 No. 93 
Holmium Erbium Thulium Ytterbium Lutecium 
Ho =163.5 Er =167 64 Tm =169.4 Yp=t73875 Lu =175"0 
No. 67 No. 68 No. 69 No. 70 No. 71} 
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EXPLANATION OF TABLE 


The table presents data for about thirty-five hundred compounds. It is 
intended to include all important, definite compounds for which information 
is available. It has been necessary to omit many compounds known to 
exist because of lack of data. 

Arrangement.—The compounds have been listed under the names of the 
elements in alphabetical order. Ferrous and ferric salts will be found under 
iron, stannous and stannic, under tin and aurous and aurio, under gold. 

he alums are generally listed under the name of the trivalent element. 
The Metal-Organic Compounds are given in a separate list following the 
main table. These compounds are also arranged in the alphabetical order 
of the elements. Double salts are not listed twice; if not found under the 

name first sought they should be looked for under the-name of the other 
metal. The finding of compounds commonly known under names other 
baie those listed is facilitated by a Synonym Index which precedes the 
able. 

Molecular weights have been computed to the nearest hundredth, based 
on the International Atomic Weights of 1933. 

The Crystalline form and color are stated in easily interpreted abbrevia- 
tions. Other important characteristics are often added. Indices of 
refraction are given in the same column. For crystals with two or three 
indices, they are invariably given in the order w, « ora, 8, y._ All indices are 
for Sodium light (A = .5893u) unless otherwise stated. The temperature 
is assumed to be normal room temperature unless otherwise indicated by a 
superior figure following the index. 1.53678 (Li) would be interpreted as 
giving the value for the index of refraction of a substance for the red line of 
Lithium at 25°C. 

Specific gravity at 20°C, referred to water at 4°C, is normally given. 
Other temperatures are indicated by superior and inferior figures. For 
example: 2.6478 indicates a specific gravity of 2.64 at 25°C, referred to water 
at 15°C. It should be noted that values of specific gravity referred to water 
at 4°C are numerically equivalent to density in grams per milliliter. The 
density of gases is given in grams per liter indicated g/l. 

Melting and boiling points are givenin°C. The boiling point is stated ° 
at normal atmospheric pressure (760 mm of Hg) unless otherwise indicated 
by a superscript which is to be interpreted as the pressure in mm of Hg 
under which the compound boils at the temperature given. For example: 
250732 indicates a boiling point of 250°C under a pressure of 732 mm Hg; 
4262atm. indicates a boiling point of 426°C undera pressure of 2 atmospheres. 
Decomposition on heating is indicated by the abbreviation d. in melting or 
boiling point column. If decomposition occurs without change of state, 
the form d. 120 is used indicating the ocourrence of decomposition at 120°C. 
The form 120 d. would indicate a melting or boiling point of 120°C with de- 
composition. Loss of water of crystallization or oxygen is indicated -by the 
form —2H20 or —0. The figures —5H20, 350 indicate the loss of five mole- 
cules of water of crystallization at 350°C. 

Solubilities are stated for normal room temperatures, 20°C, unless other- 
wise indicated by a superior figure. 6.875 indicates a solubility of 6.8 grams 
of substance in 100 cm of the solvent at. 25°C. The term insoluble (i.) 
must be usually understood to mean that a negligible quantity of the com- 
pound dissolves. A large proportion of salts commonly regarded as insoluble 
really dissolve to a very slight extent. The form s.d. indicates solubility 
with more or less decomposition. The abbreviation d. alone in the solubility 
column indicates that decomposition is the primary action occurring. Solu- 
bility in acids and alkalies is usually understood to be accompanied by 
decomposition. 
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ABBREVIATIONS 
.| acid Pa Sivetts «oy 55: fused powd.......:|powder | 
absolute gel., gelat..| gelatinous ppt.......!...} precipitate» 
acetone gl.........| glass pr Jc prisms 
.| acetic acid LT ay oF sys, glittering pyt...... Js...) pyridine. 
aleohcl glob;...... globular quest........ questioned 
alkali glye. iu... elyectin quad. ....... quadrilateral 
amorphous gran.......} granular rect... .4 rectangular 
.| anhydrous grn.......} green Teg ge30 — 
approximately]|b. ... 2, hot rhomb. ..... .| rhombie 
.| aqua, water jjhex......: .| hexagonal rhbdr. ...:...} rhombohedral 
aqua regia ads oncsts bay | heat siouiic FAO soluble ; 
asymmetrical j/hyd....... hydrolyzed 82, Sldiacee. solid 
SUCHE ES hdl MestY bpiresices i 2. «i . Beded _— 
ue VR cys = ygroscopic ly... ae 
black hy wad. bids insoluble paw 
brown i 
benzene 
calculated 
chloroform 
citric acid 
colorless 
colloidal 
commercial 
.| completely 
.| concentrated 
.| contains 
crystalline 
.| eubie sc nuG) SN 
. | decomposes . | microseopic ibass yoke 
.| deliquescent..|/min....... mineral pith oi2 907 
...| dibasic monbas.,. .| monobasic inl. oi). BSeae : 
.| dihydrogen mon-H, . ...| monohydrogen || tr.pt..::....| transition point 
dilute monocl. . ..| monoclinic ward Geet 
..| dimerphous ||near....... nearly * afl wioiey, 20 
.| disagreeable jjorg........ organic: |... {yif}vac.oese. csi. 
dark need.,....: .] needles dl, of. aera 
doubtful nit....,...| nitrate 
effloreseent oet.......!] octahedral Tosi si. AK 
ether odorl.... ..} odorless i ae 
evolves offen... .. ofiensive 
CVIN! 5 oo VS} evolution tact wa. Ss orange 
PX lo bewhor excess oxal.. 25). oxalate or wh. co. adlock white 
exist.....,...| existance oxalic ~ lie. ee 
Ce hae ey explodes Piped palé je noitedtyelbyvan de. Ww 
foo th... snadests feathery 1 petroleum — Jo. oe soluble in all 
Re ey flakes pl.........) plates i 
ADC. aj sfexte airs floceulent DUIP: . 3.:. . purple oflj im |For. G01. a2. 
form .aga.}u. formic pois.......] poisonous ffi... 2s. e. 
SA clanmewag from polymorph.) polymorphous 
SYNONYM INDEX 
Compound sought Listed | Compound sought Listed 
Alum, ammonium....} Aluminum ammo-||/Alum, common.......| Aluminum potassium 
nium sulfate sulfate 
Alum, ammonium | Chromium ammo-|/Alum, ironammonium | Iron ammonium sul- 
chrome nium sulfate fate (ic) 


Alum, ammonium |} Gallium ammonium|!Alum, iron potassium. | Iron potassium sul- 








gallium sulfate ’ ate + 
Alum, cesium........] Aluminium cesium) | Alum, potassium (kal- | Aluminum potassium 
sulfate inite) sulfate 





rs 
DP 
i“ 

















xmegeRoo 





= iated 


‘Chromium potassium! [Eissdrosubfeh ene eee 
sulfate Hedhoniinrie acid. . 





i Ps. Aluminum rubidium HHovlonietinie acid..... 

‘ sulfate Lead nitride.......... 

Abim, thallium... .. 
pin ain 

Aluminates.......... under various metals||Nitrosulfonic acid. . 
Arsenous salts. ..... = Arsenic Palladium potassium 
‘Aurir salts... 2... under Gold tetrachloride 
Aurichlorohydrie acid a auric acid,||Per- acids........... 











ges acid,||Peroxydisulfurie acid 
Phosgene... ...-..:.. 
psreres, Phosphine, gas....... 
Phosphine, liquid. .:. . 
Phosphine, solid. ... . 
penta- 
ka Saree ae a bro- 
Carbonyl compounds. | under m oxy-|| 
compounds Pane onitrile chlo- 
under Cerium ride 
Cerium Potassium cobaltini- 
Piatinic acid, chloro-||__ trite. 
.| under omium Potassium metabisul- 
under Chromium | _ fite 
Chromyl compounds.. | under Chromium Phoophosaiie hydro- 
. oxy-compounds || gem...-.......... 
Cobaltic salts. -...... under Cobalt (Phosphicrus hydride. . 
Cobaltie chloride, lu-} Cobalt. complexes,| Platinum, ammonium 
teo- Hexammine cobalti-|| hexabromide 
chloride Platinum smmonium 
Cobaltic chloride, pu-| Cobalt complexes, chloride 
pureo- Chloropentammine}/Potassium cobaltini- 
| cobaltichloride || trite 
Cobaltic chloride, pra- | Cobalt _complexes,|| Potassium cobaltosul- 
seo- tetrammine cobal-|| fate ; 
tichloride || Pyrosulfuryl chloride. 
Cobaltic chloride,| Cobalt complexes,| 
roseo- Aquapentammine || Selenium hydride... . 
cobaltichloride |Silicane ono. 
Cobalticyanie acid. . 5 = cobalti-| |Silicanes. . Bios 
Cobaltous salts. 
Cupric salts. . ¥ stew Coe Siticobntaae POEL bn 
wh seen" under Copper i 
Disulfuryl chloride. ...| under eee pent-}|Silicopropane......... 
Stannie salts 
Ferric salig.......... under Iron Stannous salts. ...... . 
Ferrous salts......... under Iron Sulfuryl chloride. ..... 
Hexabromosilico- Sulfury! fluoride. . 
dds La ols Silicon bromide, tri- ||Tellurium hydride. . 
Hexachlorosilico-| Thiocyanic acid. . 
Heike acid TAR.S eee tri- |ten yl eompounds. . 
vo nn n iodide || Thiophosgene.. . .... . 
ic acid. ...} Hydrogen bromide | 
Hydrochloric acid. . .. | Hydrogen chloride Uranyl hydroxide. ... . 
Hydrocyanic acid. .... | Hydrogen cyanide || Uranyl oxide......... 
Hydrofluoborie acid..| Borie acid, fluo- 
Hydrofluoric — uate Hydrogen "Buoride 
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-| under 
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a ‘SYNONYM INDEX (Continued) 
|| Compound sought | 





under sulfhydrates 
.| Hydrogen sulfide 
Platiniec acid 

Lead azoimide 


Nitrogen iodide, tri- 
(monoammonate) 
Nitrosylsulfuric acid 
Potassium _chloro- 


under Chlorine, bro- 
mine, , etc. 
per- 
Carbon oxychloride 
etree phosphide, 


Hydrogen phosphide, 
H.P2 


=| pdegeee phosphide 
(H2P4)3 E 
Phosphorus bromo- 
nitride 

Phosphorus 
nitride z 

Cobalt potassium ni- 
trite (ie) 

Potassium ioe 
fite 


Hydrogen batsiis 
Hydrogen phosphide 
Ammonium bromo- 
platinate 
Ammonium  chloro- 
platinite 
Cobalt potassium ni- 
trite (ic) 
Cobalt potassium 
sulfate (ous) , 
Sulfur pentoxy di- 
ehloride 
| pee en selenide 
under Silicane 
Silicon’ hy- 
drides 


Silicon elena 
Silicon 


chloro- 


-| Silicon hydride 
.|-under Tin 


under Tin 

Sulfurie chloride 
Sulfuric oxyfluoride 
.| Hydrogen telluride 
.| Cyanic acid, thio- 
under Sulfur 

.| Carbon thionyl chlo- 


ride? 
Uranic acid _ , 
Uranium oxide, tri- 
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Name Formula 
Alumintim 0). 2. AN inet cerucet ash os 
ammonium chloride. ...| AICls.NH;Cl...... 
sulfate... .. Al(NH4)(SOa)2... . 
ip es Al(NH,)(SO4)2. 
12H2O 
orthoarsenate.......... AlAsO4.8H20...... 
bromate. . att aaa Ale 9H20.. 
LOMA coe hierar AlbTaare ee ee he 
ae Ae GH2O." satis 
is Wak 15H20...... 
Carbide: ic. cca tence| Als 94 5 eaten: 
cesium sulfate......52.. AICa(S0), 12H20.. 
chlorate, ook cee cerae nen AG 103)3.6H20.... 
OHI orid es ons teens acute ALC oes has ee 
FR ces shustee satus AICl3.6H20........ 
ferrocyanide........... AUR o(CN)s 
MOTI C chee onc here sive oes ad : 
(fluellite) 
fluosilicate...... 2.2... Alo(SiF'o)s 
hydroxide, mono- (dia- | AleO3.H2O......... 
spore) 
hydroxide, di-.. Al203.2H20. . 
as tri- (gibbsite) AM(OH)s (or AlsOs. 
3H20) 
BOCIAGs ci ais abhesieta slecctes ANTS: seitnoassastelos 
Pe Pecent stant leersisttievave Alls. OHO ssiak «tba 
MDANALE | wicis « sie) shiaiirle nds A1(NOs)3.9H20, . 
VU (a aS UNG i iota ten byte Hes 
ORIG bite ces alesse = AloOe2 « sasaae Ueno 
“ (corundum)... ..... AlsGe atten » s,« 0: bic 
te gibt) eS ae AlsO3.H20.. 2.20... 
“ (gibbsite)......... AlsO3.3H20........ 
orthophosphate. . . sil ALP Os anata field: 
potassium borate. . -| (AIO)2K(BOa)s.. . . 
“sulfate (kali- AIK(S04)2.12H30. . 
nite) 
rubidium sulfate........ ainvigo faa 12H20. 
SPHPB Lay csvsesiiacl pinbdl- lease. AleOu.Si204., 
sodium chloride.,...... AIC]s.NaCl.. 
fparide (eryo- | AlF3.3NaF........ 
ite 
. gulfateckery eh cs AINa(SO4)2.12H20. 
CN Rite ae 2 Alo(SO4)3.......-..] 








Mol. 
wt. 


26 


310. 
572. 
266. 
374, 


536. 
143. 
568. 
385, 
133. 


241. 
1049. 





119, 


137. 
77. 


407. 
515. 
375. 


40. 


101. 
101.¢ 
119. 


121, 
253. 
474.5 


520 


345, 
191. § 
209. 


458, 


Od, 


186, 
237, 
453. 


Com and index 


of refraction 


cub. silv. wh. duct. Mohs 


84 
13 
32 


wh. cr. 
Col.“cr.. 5a) ceea eee Reed... s 
cub. col., iis6 Regn pe) oot. Se 


Wh, ‘Dowd ;....: osetia ene Se 
WS GPs, DY «ssc ieee aye 
72| trig. pi, COl . cs oni eee <n 
81 col.-yelsh. need.) delid’..: wncieaie--- 
95] need., col 
88] hex., yel-grn........... ee 
09} cub. col,, 1.4587. . a 
43] rhbdr. col., deliq. ney 
34] hex., wh.-col.; ona: HCl; v. deliq.... 


02 
86 





43 
81 


col. trig. deliq.; near. odorl......... 


ut powd 4, W 


96] rh 


97 
99 


73 


monocl. or amor. gelat. ppt., wh., 
1.535, 1.535, 1.558 

wh.-br. pl., cont. free Ie... ......... 

whi-yel. Cr. ese... tongs 


thomb. col., deliq 





trig. wh., 1.773... eset’)... 
rhomb. ool., 1.702, 1.722) 1.7500)... 
amor. or monocl., 1.566, 1 566, 1.587. 
rhomb, pl., 1. 40, 1.556, 1.578 “e 
eub. wh., 1.6 
cub. or Th col., 

1.452, 1.458 
2} cub. oct. col., 


1.4562; 1.430, 


| wh.-yelsh. er. powd., deliq.......... 
monocl., col., 8 1.364 


cub. oct. col., 1.4888)......00nce... 


wh. powd.. «... .vicit. estcshalieeNRne vei 








et 
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Solubility in grams per 100 cm3 of 





























Nol Sp. gr. or Melting Boiling f 
density point, °C | point, °C bee His Alcohol, acids, ete. 
1 | 2.702 é 658.7 1800 i i s. alk., HCl, HoSQs; i. 
t ; HNOs, ac. a. 
Ql eaters «Adbaa dot 304 Pe a Bae 210 Peis... 1 1 CURBERA). SERN onset 
Siocon oF rel, Boos. tov, aloha... Bi voy abe | Sea eaas s. glyc.; i. al. 
4 | 1.64 93.5 —10H20, 1520 c) s. dil. a.; i. al 
—12H:0, 
200 : 
5 | 3.011 Saat dy yi Lee is i, sl. s. a. 
Cite 3 aes 62.3 d. 100 8. 8. sL.s. a. 
7}3.015 | 97.5 268 8. with vilol. 8. al., CS», acet. 
8 | 2.54 93 d. >100 8. d. i al., CS:, amyl. al. 
2) ea ea =—7.5 d.7 8 al. 
1 10 |.2.36 stab. to 1400] .......... d. to CHa} ....... fl dil. a.; i. acet. 
11 | 1.97 LETS te Ut 295. Bee. 4s 0.340 42.54u s. dil. a.; i. al. 
°C Ay Oe ee ie | Pe ees Vv. 8. V. 8. s. dil. HCl 
13 | 2.4425; Iq. 1.312°| 1902-5 atm. } 182.7752; subl.| 69.915; s.d.- 8. CCl, eth.; 1002-5 abs, 
77.8 s. with al., .072%5 chl.; i. bz. 
> viol. 
TAU ta sce eect d. 182752 8. vat ‘ ev. | s. eth., 50 abs. al. 
inna cimieisissis~ <bilb nc nae ate. ANOS 2 SREO. sl. s. sl. s s. dil. a. 
16 | 3.07 HOZ0we et Mileictiomcte 8. 8. i. a., al., alk., acet. 
nee as ew ee oe, SHOUD, P12. Se OA) ) oooh or oe IO Ie. 8 Y 
(2 ear eeen —2H20, 120 | —3H20, 250 1. Bliss | CURSOR EB os te we cle Ss 
Whe) no-no Soe |e os ns Aeneas ae a a otordtt Fars Metra, Sento rer O CO: 
20 | 3.413 dd. SEO Ahem JOU SIS 2. 0.000120 jo... i, a., alle. 
DTeeteee aisiat cass DD. PUN MO Oe ALT, i yi. i.-a., alk. 
22 | 2.423 —2H:0, 300} .......... 6.000152} ....... s. a., alk.; i: al. 
23 | 3.9825 191 360(382) s. d. 8. s. al., eth., CSz 
94 | 2.63 185 d. 360 v.38. Vv. 8. s. al., CSe 
Oh 446. Sr 73 d. 100 63.725 ¥.8. d. 100 al., s. alk., acet., CS2, 
HNO; 
26 | 3.05 22004 #tm. | d. >2200 ders ieee a d. a., al 
3 
27 | 3.5-.9 2050 2250 00009829 +i. v. sl. 8. a., alk. 
28 | 4.00 2050 2250 00009879 } 1. v. sls. a., alk. 
29 | 3.413 EFSOR TD mae R ee, 3 0.000120 | i v. sl. s.a., alk. 
. 80 | 2.423 3200 79 61 A ee 3: i. i v. sl. s.a., alk. 
31 | 2.566 > 15000 Bp. eet: i s.a., alk.; i. al. 
32 | 3.415 <1800 MOTE eRe 1 sl. s. HCl 
33 | 1.75 92(84.5) —9H20, 64.5 th, 420 co s. dil. a.; i. al. 
34 | 1.8679 1 Te delta Sih «! Ene es 2.5920 ASLO Alht icp Mee ARPA ee 
35 | 3.15 4810. 4 HH eo Act a Seen ane 
BG Nniads ors aes « LSB gers OP AVP et 2 8. 8. 
37 | 2.90 1G00', AGF SOE SF et S| ie so d. alk.; i. HCl 
~ 38 | 1.675 GL Pe Pe Co eee. S anh. 11015) anh. s. dil. a.; 1. al. 
146.3%; 
d. >30° 
39 | 2.71 GatO TAS. 5. 31.39 98,1100 s. dil. a.; sl. s. al. 
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PHYSICAL CONSTANTS OF 

































if 
No. Name Formula Mol. | Crystalline me color and index 
; ‘D> owts of refraction 
Aluminum i e' t 
1 sulfate. ac. Abele. oe Ale(SO4)3.9H20. . 504.26] monocl. wh., 1.459,............... 
2|_ sulfate (alunogenite). . BBR ca 18H20. ..| 666.40] monocl. col.,' 1.474, 1.476, 1.483..... 
3] sulfide ded wovly 4s. ALSy dos UA 150.12/ hex. yel., odor. HaS, d. moist ait. 
4| thallium sulfate........ sit Nea DH.0.. 639. 67) cub. oct. col., 1.4976............ ae ao 
5| Ammonia.......... INELS sfc sinter either | 17.03} col. gas, 1.325186 Iq... Lael STR eRe ns 
Ammonium 
6| metaantimonate........ NH8b03:2Hs0h | ..| 223083 |ingh. cr... £98 oa eevee Ge 
7| — orthoarsenate, mon-H...| (NH«)sHAsOs..... 176.02 once: col, odor NHg.....802.). 7. 
8 fis siquitts ; HH}... NHsHeAsOs....... 6B 28 litetr. col...) AEjpeo.weceweee 
9 metaarsenite..........- NHsAsO2......... 124.97) rhomb. pr., col... 
10} azides ise. le dod HaNehl) uj. dais. 60.06}, coliplates.Jate! +. 2. 0c eciltne.!. OF 
11 |  tetraborate, acid........ NELNB Or 3H2O..| 228.37] col. er., eff., —NH3........00.2.. - 
12 perborate, meta-....... AaHOs. .. 2 shes, 16, 86), wh. Cr... . ....c.ddes «eee SL 
13 mated is ck 9.\ oka: oe yee SORA SL 145 796} thex. cols.'.ciQ). ,. OP0CE aa semeiee Se 
14] bromide, 2850, da. 4... NBiBraiix,..4-5.. 97,96] cub. col.; sl. hyg 
15/ bromoplatinate........ (NH,)sPtBre AK. Gee 710.80] cib. red-br.o.f cee semen. - 
16| bromoselenate......... (NH,)2SeBre. ....« 594.77| cub: red... .:. cfincesi aareMeennnreee & 
Tr bromostannate,.,...... (NHa)oSnBre...... 634.27] cub, col..... <p man neem ee kee 
18| carbamate............. NH;sCO2NHb2. ..... 78.06] rhomb. col 
19) carbonate.<.............5. (NH4)2COs.H20...| 114.09] cub. col.......i.........2.becee ed 
20 rf acid (bicarb.).} NHsHCOs. .....-- 79,05} rhomb. or monocl, col., 1.423, 1.536, 
1.555 
21 TPS BONG, 257.0: CE NCO. 272..19| rhomb., paod. digscte cele eeeeinne & ie 
2" 
22] chlorate....2..... Sees | NEALAOS! 3). sedan 101.50} monocl. need. col...............+-, 
23| perchlorate.......--... NH,Cl04.,....2... 117.50] rhomb. col., 8 1.486. ... 
24} chloride (sal ammoniac). ret L aavirewlwwAtaert 53.50] cubic, col., 1.642......... 
25 chloroaurate........... HeANC. ls ueces 357.07| rhomb. or "monocl. do 
26 ane a a (ae ae (ducts pie 35 Bee yel... ‘ 
27| eblorogallate...........)) NHisGaCls......-.. O50] wh: cr... «+ BEdss wakaeeeeeeareee 
28 chloroiridate........... (NH4)eIrCle. ...-.. rete cub. poe Dike. .«: sd: dele ora een esi 
29! chloropalladate.........| (NHa)ePdCle...... 355,52| cub. red-br,.. ».. quanemananeeeeneen is 
30} chloropalladite......... (NHa)ePdCh... ... 284.61 hy olive grn., 
31| chloroplatinate.........| (NH4)oPtCls.......| 444.05) cub. yel.............0008 
32 chloroplatinite......... (NHa)ePtCla...-...| 373.14 Rioin. red (tatt.).. 0.35 
33 chloroplumbate. . .. | (NH4)ePbCle..... . 456.04] cub. yel............. 
34 chlorostannate. ..| (NHa)eSnCle. .....} 367.52} cub. wh 
35 chromate...... .. | ONHa)eCrOa, . 152.09] monocl. yel. 
36 dichromate. ........... een 252.10) monocl. orange 
37 perchromate........... NHa)sCrOs 234.13] cub. red-br.. 
38 OvarAt, 0s oct yeh NHiCNO 60.05] wh. cryst........ 
39]  cyanaurate (auricyanide)| NHyAu(C SN). Hl HO. 837.29] ool: pl. situ chee ante ane a 
40 eyanaurite (aurocyanide) | NHiAu(CN .. |, 267.26] cub. col... .ahas oon aa unannes t ok 
41 CYADIGGS iE <5 soar Foes < NHACN.... 44.05) cub. col... pea} qu sen <a neen ya 
42 ferricyanide. . ; (NH,)sFe(GN)s... wae] 266.01] red oxyst,..... teste sete aaa anes 
43 ferrocyanide. . : (NH4)sFe(CN)s....| 284.04] monocl. yel., tarns bl. in air. ....... 
44 fluoborate (borofluoride) Niel BGs... 4a) «shoe 104.86} hex. prisms.... 055 oaeseae anes 
45 0, 9 | ae ay pis A conte Pn 37.04! hex. col., deliq........0.+0sscse-tee 
46 fluoride, acid (bifluoride)|} NHsHFs.......... 57.05) rhomb. or tetr., deliq....... Tene 

























No. 





sua 


nde + 


— 
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‘le 


Sp. gr. or 
density — 


. . 
1.70540) | 
1.6917 
2:02 - 


2.3 
"77100 g/l; lq. 
0.817. 


liq. 1. 2138 





Solubility in grams per 100 cm? of 


























8. 
.290; .6720 
8. 

sl. 8. 

3314 5 
40.59 
30.815 

sh. 8. 








| Melting’ Boiling 
point, °C point, °C Cold Hot 
water water 
alata 4k uo) ea 8. 8. 
<sigdee’ Seoteet: vig ieee ae 8. 8. 
1100 abl 11550: +d. -'-- See Ot... 
: (Ne) 
1 ALLL | Ui a Sa a 1020 65.1980 
—77.7 —33.35 89.90 74100 
d. IRS aid > dhe 
de 8. d. 
d. sl. 8. 8. 
Rs asia « v.8 d. 
160: 8. ; 
8. 





Alcohol, acids, etc. 


8. a. 
i. al: 
8. 5 


sl. s. NHsOH; i. al., sat 
s. NHs3; sl. 8. al; i. eth. 


y. s. NHsOH; sl. s. alj. i. 


acet. 
i. al., CS, NHz 
i. al., acet. 


sl..s. al. 


sl. s. al. 


8. acet.; sl. 8. al. 
0.6 al.; 8. NH 
sls. al. 

8. al. 

s. al.; i. pet: eth. 
s. HCl;i. al. 


i. al. 
.005 al.; i. eth., ¢. HCL 
i. al. 

8. 2. 

sl. s: NHs, acet.; i. al. 
s. al.; 1. acet. 

sl. s. ‘NH: i. al., eth. 
sl. s. al.; i. eth. 

vy. 8. al.; i. eth. 

s. al.; i. eth. 

v: s. al. 


¥ a, : | 
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? 
Nat Name Mopraulal Mol. | Crystalline form, color and index 
wt. of refraction 
Ammonium Py 
1|  fluosilicate Seuvppobalite) (NH4)eSiFs........ 178.14} cubic or hex., col., 1.370........... 
2 fluotitanate. . (NH4)eTiFs.......- 197.98) hex. prismgMee qe... 2 ue. cau le Ves. 
3]  hydrosulfide........... INELSH eae 51.11). rhomb. whaid conve cette os 6 oe 
Aull *“hydroxide'7.0-%.sx:s$1- ate NEVO. . coast te 35.05) in soln. only at ord. temp.......... 
‘Dil, PHODATEL Weems stele: sopra NHglOse. tenia. «| 192.96] rhomb. or monocl................- 
6 periodate...2. ..+)-.-.- NGaLOs.. eects 208-96) tetr. col: 9c... [72 p)oeae Ree <<) 
7f | Rae 1 a ee es aS NHGIEea oss caehiee 144.96) cub. col. hyg., 1.703........+...... 
8| permanganate..........] NH«aMnQu......... 136.97) rhomb, ......3.% 4:5 c0+suseemendt de 
9 molybdate.............| (NHa)zMoOs...... 196.08] monocl. pr., col..........0s22--05- 
10} paramolybdate (com’l | variable...........|....... monocl. col.-yelsh. ...... 2.2. - O25; 
am. molybdate) 
11 MiGra te se tus osd Mee = iets NEE NO3 0-5. aa 80.05] rhomb. col. (monoel. >32.1°)....... 
12} nitrite.. -| NHaNOe wiza e-..-| 64.05} wh.-yelsh. or, 2.060556. 0ess.-- os ‘ 
13 orthophosphate, mon-H.. (NHa)2HPOs...... 132.11) monoel. coljau, bites it LE 
14| orthophosphate, di-H....} NHsH2POs........| 115.07] tetr. col., 1.525, 1.479.............. 
15] hypophosphate......... (NH3)2HePo0e. . . . - 196.18). 2... 0. . cee ieee ane 
16 orthophosphite, di-H....| NHsH2PO3........ 99.07} monocel. prisms, col ee Ore. . he 
17| hypophosphite..........] NH«HePOs........| 83.07] rhomb. tabl..............- O48 2% 
18 |  phosphomolybdate,.... (NHa4)sPO.. 1931.18] yel. powder....... schelereiateheed ott fek 
12M003.3H20(?) 
19 platinooyanide. ;.....:. CN) ELON 35336|‘yel. Gr. «88. Ssbccoe ean hee 
x f 
20 Nee BOLONALO:< .o-.< 5 3 -1s cihewcate (NH,)2SeOx. monoel col., 1.561, 1.563, 1.585... .. 
21 pélenidé. 29g. aedg S..% (NHa)oSe. . . 28] DES. sol. os cdi alert 
22| sulfate (mascagnite),...| (NH4)2SOs. . He ED Roane col., 1.521, 1.528, 1.533 
23| sulfate, acid (bisulfate.. NHsHSOu.... «+ -- 5.11) rhombaiets apap be aise eater AS 
24! persulfate... .»| (NH4)2S208.. 20... ee col., 1. ieig 1. a 1.587... .. 
25 sulfide, , mono-. TRIG O's (NHa)oS.. pees. . 14} col.-yel. er., hyg. . haar; 
26: | ORO 22 styeies 2a ee (NH4)2S03.H20....| 134.15] monoel. onl. Gol aeh Pete eneies ae 
27| sulfite, acid Cigale). : 99. 11] heg: ore J hyp aie: b soto etme eee | BS 
28|  tellurate.. i $. 227.68) wh. DOW . hg oss ceeee ete dE 
29|  thioantimonate. . bc 376.18] yel. pr ee ere ee ae 
30]  thiocarbonate, tre Fook 144, 26} yel. of... nih .s dxase ee eee ees ye e's 
31 thiocyanate............ NS 76.11 Toitoall col., deliq 
32| dithionate:.... dik... ee $H20..| 205.21)'mionoel,... 20. gfde ss oe eels sep Oe os 
33 thiosulfate. ...........- (NH4)2520s. . .-| 148.20] mionock ocol...60. 1s een seen dE 
34] tungstate, poly-........ ee KWO,). A 5.3: wh. crystals 
35 vanadate, meta-........ NHAVOs. secagiaey + | 116/991 col. cr., wh.-yeleiiv.«coessuemenin > ap 
36 Antimonic acid ortho-| HsSbO, 188.78} white powd. 4,2. 4. -<. 0s. Bibi ds = #5 
37 * meta-| HSbOs. . 170.77| wh. powd 
38 i “«  pyro- HiSb:07.. WR dorcters 350. 55] powd. . «. aussie de asc enens Bike 
Anti- 
39 monous acid, ortho- | HsSbO3........... 172.'78) wh. amonvezeshes oh vs eee + Oe 
40 **  meta- | HSbOs..... users | 154.77] ":. 2... ee eee eee Be 
41| Antimony.... TERK deteon ¢ eerie = 121.76] hex. silv. wh. met. .......0ss0...05 
42] ammonium fluoride.....| Sb(NH4)sF’s....... 252.84] rhomb. col. .Ageseeeus ecneawtae tae 
43.4) ‘promide: sd. 0. arcu: SbBrsj...-. Mab s-s 361.51] rhomb. cols,j.4, +... «++ vs dees bs 
44| chloride, tri-............ SBGLSEE, . sc umlitens 228.13] rhomb. col., deliq........+-..--+++« 





(butter of Sb) 
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Solubility in grams per 100 cm? of 




















No. Sp. gr. or | Melting Boiling | 
lensity point, °C point, °C ate ee Alcohol, acids, etc. 
1] 2.01 subl. 18.617 55.5100 sl. s. al.; i. acet. 
12 Bae? 8. i. al., eth. 
bas i 128.10 d. s. al. 
4]. -—77 : 
A }.3.30922 d. 150 2.615 
6 | 3.05618 exp. 2.78 
st DOs edie kas y subl..551 154.20 
"8 | 2.208 exp. 7.915 a. 
9 | 2.27 jd s. (d.) d. 
10 | 2.498 jd. 40 d. 
11 | 1.725% 169.6 118.30 | 87100 | 3.820 al, 17.120 meth. al.: 
s. acet., NH3 
12 | 1.69 cere a 4 A MOH PO SR v.38. d. s.al.; i. eth, 
13 | 1619 d. d. bpp 106.07. | i.-al., acet. - 
SAN SORR let le. decal] 7.058... 22.70 173.200 |i. acet, 
Lt eS ee FIVE OP Vf. cnek sO 1. |e. ey PE ee eee 
li) ee re eee se 123 d. 145 171° Vv. 5. ial. 
17 | 2.515 200 d. 240 8. iB: s. al., NH3; i. acet. 
i) ems Oe Se Re ey sl. s. sl. s. s. alk.; i al., HNO; 
TT uo SOR [SS SEIS | SEO on i pois cin o arae cilele sare 
e 2.194 d. pee a 1177 197100 ]., NH3, acet 
AS oS A) eee mene! 5 8. So Ae +5 e SE0 4.0 9 Salata ae te atone ee 
22 | 1.769 id... 800893 10) 190. 055.4... 70.6° 103.8109 | i, al., NHs, acet. 
23 | 1.78 P4695 ty ett Made les 100 v. 8. sl. s. al.; i. acet. 
24 | 1.982 @.120 19 ty (G8. BE. << 58.20 v.85. 
BB Ae. sos on ABT Gomilivie xf lET.e98, 15. v. 8. d. v. s. NH3; s. al. 
26 | 1.41% d. sub!. 150 32.40 60.4100 d. | sl.-s. al.; 1. acet. 
“lt >. fe ee imaeds sland i Lietakhet bes OP, G208 | ere ee eee ee 
28 | 3.01%5 dswolloy siclw' (ES.88S. 2. < ves. i. ali; s. dil. a 
CE el a Gisherge Win ,.0 |20. BLE. 5.6 712 20 d. i -al. 
el SMe Ses clases publ... ... Joa 7S. 889.7. Vv. & d. sl. s. al., eth. 
31 | 1.305 149.6 d. 170 128° y. 8. s. al., NH, acet. 
22 | 1.704 A 130 ion nes} WOE. UAL. 1. . 135° V: 8. ial. 
Lo ee ee ee 5450. pal winy hes Fel... MBean. KARA Sea sl. 8. acet.; i. al. 
oe ete -e eww. | Cstanes Md 86.151... 8. Vv. 8 i. al., eth. 
~ 35 | 2 326 dz seanitig bw} (SSLSE. Po. 0.5215 6.95% d.. .|-i.-al.,eth., NH4Cl 
36 | 6.6 © 100...) S88. 003.5 sl. 3. sls. s. KOH 
37 | 6.6 Go... dor,.29) 80. d83.1.4 sl..s. sl. s. s. a. KOH; i. acet. 
88.) a20e8eTL jus Se 20004 Ph. 5ul....- al..s. sl s. s. alk. 
39h. ROS. OP.) 23 HLJo9 Inonont }a 38). 5. i. i. i = ’ 
7d een CL ae |) Se i. i. ia 
41 | 6.68425 630 1380 iL. i z be cone. H2SOx, aq. reg. 
co eee subl.ifd@. nny 8 ORS. 4... LOSS) 00 ARB sad} ace RL ater. 1, ER 
42 | 4.14823 96.6 280 d. d. s. HCl, HBr, CS2, NH;, al , 
acet. 
44 | 3.1405 73 223 601.6° 20 80 s. al., HCl, tart. a., CS: 
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Mol. Crystalline form, color and index . 
No. Name Formula sane ohrceeeuen ; 
Antimony 

1 chloride, penta-........ DCE ew caniceoct 299.05) liq. or monocl. wh., 1.6014 

2 fluoride, i Wt tt dation «2 SbEs,....0d.2h:... 178.76] oct... .... .Alemed oe anemic 

3] et See pendactee dsc Al Bb Bise ects ec sttns 216. 76} oily, col. haaeatoew ss 

4 hydride Gtibns) fiero ee ShH Rs AOh eS Eiis2. 124:,7B} col. gas. TRERte sc. macdee cals ose B25 

5 jodide, Ebleddsx cascode nes Bhs. 2... RES ee 502.52] trig.; monocl. red; rhomb. yel....2.. 

6 “* yopentae. 2 o0).008 Woks s. o. ORR h ihc. £56.36) br... £26 Idee tins “thats $06.5). ae 

7| oxide  enetirocr aie Al fists, Seay meee 291.52 this wh., 2.087 Sienunacmaescoae os 
a af ._ (valentinite). . + Shs... AE 291.52| rhomb. a we. 2.35, 2.3506 2... 8.. 

9 ne Se ee pene ShiOk 24. b) af. 08 307.52) white powd... as erashostaneatee RSL... 
10  pentars -if-.84-. 5. ShiOp.eee Gb tes: 323 52] yel. powd........... a ut. 
il ciguhiocine, (ous) Je... « SHOR. hc. achees 173.22): monock: whi sehen. sey Seneca se 
12 4 Ga) ns doch: | SHOWS. © sn ackigoes 244'13) yel....,..20 =. Soieee seiner iets « 
13 5 sdf Ses + 0] ODAOCls.. ee 4... 637.95 ee ee 

14 | gselenide. ssa... ds... SbeSes. ls 481.12) gray... sbi. see weno dy. OF. 
15 Bulfaber: foc. ch caye ass La as ae ee 531.70 wh vped deliq:«-caseerneh xiv. 
16 sulfide, tri-(stibnite)....} SbeS3............. 339.70 este bik. -Or. red, 3.194, 4.046, 

4 

17 “ penta-.. . | SbaSs (exist. quest.) 

18 telluride. , Bbaltes. | vis 1s se bos 

19 Antimonyl ‘sulfate, or. (SbO)2SO4 

mal 

20 a “basic ee tt Sbe(OH)4 

Di AYRON lees Nae. c oN Aaa neiace aa l ocle 

22 Arsenic acid, ortho-. . | H3As04.}H20...... ; 

23 sah | HAsOs. ...t0h bea, .94| wh. 

24 a | MehgeO7. SAS 4.0, i 

25 Arsenic (black fait ARK G84! bates 299.72 hex. silv. qapbiic. THB. seek... Ge. 
26 < (black amor.)..] Asa.........-25055 299'/72| amor. bik. [Gay cic... eee. Oe 
27 ue (yellow). ...-++ Ass. . 299.72) cubic yellow............0202)..00. 
28 bromide (ous).........- AgBts. «80,004... 314.68] pr., col.-yelsh:; hyg..............4- 
29 chloride, (VG RD OF Bee AgQ. 5. obs vais 252.22) tol. <... de Rcncan emetic sh Oat 
30 OMB) bs sates ‘ReOlp: te. OSL f. ... 181.30} oily ba} Orizided cs eld). FS, 
31 fluoride ak Roe oe tae 8 AgWe RL fab 169.93] gas, coli! J.J 0c........ aad.) 
32.| > oe pened. a dade ess ASEM gocst v0 t's ce 131.93) bily lig.USS. hd. sss. snes ney). oe. 
33 hydride (eolid) Be San cide “| eee BO fe Ba ah 151.88] brown masseB.........-....2--.05- 
34 (ous) (arsine)... | AsH3.........4-.- 77.95) as, COL . hits Parmeeteaieetneh mis 
35 | iodidesdiedes., le. 44. ds Anis. .....003.025... 828.77| red prisms. ts)... . sce. dee oe WY 
36 OG) St Eee eS 700.53})..... CWS MEEPS sos aersitemeee |, We 
37 5 (QMS) A oxi Bh i | ASB De aac ote OR bas 455 69] hex., red: «. dij. .s-.. ews eitey ot. 
38 oxide (ous) (arsenolite).. | As2Og........2.+.. 197.86) eol., cubic or fibrous, 1.755......... 
39| oxide (ous) (claudetite).| As2Oz........+++.- 197.86] monocl. col., 1.871,. 1.92, 2.01....... 
40 oxide (ous) (amor, or | AseOz......-...-.- 197,86] amor. or vitreous.................. 

vitreous) x 

41 oxide, penta-........... Aap. «2. BORG <n. 229 .86} amor. wh. (Uidj.cseckoeaanee enh ove 
42 oxychloride (OM a... | ASOCLE. 5. vbbaaey. 126.391 brownish. /.0¢......... Mae. De, 
143 phosphide (ous)... . iD) i ee 105. 95 br. red powd...}......s.-..35-sebees 
44 selenide (ous).......... AsoSes. cece. ee 887 .46t br. cryst...5%4....00. <0 Week eee 
45 sulfide, di- (realgar),.... AsoS: 213.98! monocl. red-br., 2.46, 2.59, 2.61.,... 
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brs} oe Alcohol, acids, etc. 
1 | lig. 2.336 2.8 140 d. d. s. HCl, tart.a. 
2 | 4.379209 29 } subl. 384.70 563.639 |i. NH3 
3 | lig. 2.993 |. 7. 149.5, oe aa ft a s. KF 
4 vs a —88 —17 20cm? | 4 cm 1500 cm*al., 2500 cm’ CS2 
5 | mon. 4, 76822 167 401 d. d. F et HCl, KI, al., acet., 
Fa See RENEE rtttoysnie,s,[Ygls = aintalted «= AO MEE Wars ccase user, [eMReAPE Cue! o [cg sity tz axn/ealebeldeeetak 0 SHER 
yf fs eee 656 | 1550, sabl. v.sl,s, sls, s. HCl, KOH, tart. a., ac.a. 
8 | 5.67 656 155 vy. sl.8. |sh.s, s. HCl, KOH, tart.a., ac. a. 
9 | 3.8-40 £0,990. soit (28 -KER - i s. HCI, HI, KOH 
0 | 3.78 0, —20, 930 |i 3 s. HCl, HI, KOH 
Paleoeeaeds attas § ..C PO ides. cased (kG -'P8t i. i d 8. Hcl, acet., NH, CSe, 
: c 
UNE Rae ges. ayy Mees ehek = i d s. al. 
eM SR” ee a eee ee WIG inde ess. |i cce-scs s+ eteaoheeast a 
a Re tas ests oxsve, oie (hi ee ae | ry Tae Wohl: Bi Ci teks «|| week aceapsnadidecneys'= oF na 
15 | 3.6254 Gites Ssocurt (3 BUS 4-.- i. . 8. a. 
16 | 4.64 “7 Oe siaaiala 1 eens a 0.00017518) d. s. alk., NH«HS, K2S, HC; 
i. ac. a. 
17 | 4.120. iis ctoodh + ER bebe fe! - i. i. s. alk., NHsHS, HCl; i. al. 
BB) cctdeac.cseie.v.010, 22 Pore fede las een to Pore Aber ark sc | oh eaten oes eee ne 
19 | 4.89 Beer sce, I TAR REO de d. Gadd} oe ic eatakatomaabbe < i532 
Pe Scroll «bee Ponisi SHe.Aa> 15° i. d. 5. 1515 glyc 
21 | 1.784% g/l; lq, | 189.2 —185.7 5:G%em> > |3,.459 om? | oo... aime messes oop RE 
1,40; er. 
1.65 ; 
22 | 2.0-2.5 35.5 —H:20, 160 | 16.7 50 s. alk., al., glyc. 
COWIE a SE Receee (2 ge 0 a aes Forms ort|hoarsenic |acid 
O71 he Na ooenee 208) watylh sige ee +. « Forms ort|hoarsenic |acid 
25. | 5.72714 814s6atm. subl. 615 i. i, s. HNO; 
eet | a hinan.clasreuth Mabdtie 4. - i. i. x eye aq. Cle, aq. reg., 
4 hot al 
TM ee te all wc Axyadeoulh Sh dove 15+ I) He » (ibsedsk<- s. CSe 
28 | 3.5425 2. | 32.8 221 d. d. s. HCl, HBr, CS2 
Oe ee eee Set ei | Bee a Biya yh sense ce ott rahe fetal rotate (ena fected sla ee oo 
30 | liq. 2.163 —18 130.2 d. d. s. HBr, HCl, PCs, al., eth 
31/7.71 2) —8 —53 SH tb nett w es s. alk., al., eth., bz 
32 | liq. 2.666 —8.5 63752 d. d. s. al., eth., bz., NHsOH 
POM DD ers etnate 0, 200) ctenerth Gt Ses - i. i, s. KOH; i. al., eth., CS2 
~ 34 | 3.484 g/l —113.5 —55; d. 230 | 20 cm sl. s. sl. s., al., alk. 
if =) ee a. 136, dy) OR Be fs Map oral a Wy Oe s. al., eth., chl., CS2 
36 | 3.93 Bile Nabhan Lae SORE | RA eek oe ete bot cateabtetie °-E aR 
37 | 4.3933 146 403 sl. s. d, | 30 d. s. al., eth., chl., bz., CS2 
38 | 3.865% BubL. 193: penh bos By 4. - 1.22; 11.46}00 |. al., alk., HCL 
2.042 
39 | 3.86 800i OS dub Lob.ek -l-. ee 11.4610 |. al., alk., HCl 
0425 
Pee bse dmacxall BE GIS 4:- 3.720 0.14100 | s. alk., alk. carb., HCl 
41 {| 4.086 G: 388 daroth WAS PER +. 15016 v.38, s. al., a., alk. 
oS Se een | eee d. d. > Se os ee enemas + :* 
1) | 8 Sa Ge Aaah ee He 3. : d. d. sl. s. CSs; i. al., eth., chl. 
4414.75 860 tn dosoith AT BK S-- py. d. s. alk. 
45 | w 3.50619 tr. 267 565 i. 1. s. KeS, NaHCO; 
B 3.25419 B 307 | 


HANDBOOK OF CHEMISTRY AND PHYSICS 


PHYSICAL CONSTANTS OF 
















































. Mol. Crystalline form, color and ‘index 
No Name Formula at "of refraction 
Arsenic 
1| sulfide, penta-.....2..... Veo 4 ee Wr a 310: 16|'yellow... . yaheebs.t nc. ee tere dee 
2 ** (ous) forpisnent): AB aSa!. oc ch ateet.s © 246.04) monocl., ‘ye or red. 8 2.72 Gant. 
3| Auric or Aurous... 2d gold 
AN Beri ee wd scl Da dete oe aieee 137.36] yelsh.-silv. met.......).2 V.0..... 
NP SATSETIAUE ese Mette sis « Ba,(As0,) Oso tM eB ws 689.94)'bik....... RS. See 
6 a Vagcithes Pod e's Si pe H20. 295.31] rhomb. or monoel. eal. 
Wat'= = horideeacsd ates seks: oh Dabber a: tote OSs eo 202 .28|‘cub.: bikk:..... 9.5 wenn 
ey bromate sees ee bone Balbo HO 411.21] monocel. col............- 
9 bromide 4e ace. toe. .-] Dabre., teat b a 2ZOT M19]! ; oo: «2:2 POE oe Se oe 
10. eg 0: ae BaBra2 H20.. 333.22 vm bie) 1.718, 1.727, 1. 744. 
il carbide. el Ba@aben «ais step ns 161'.36| tetr. gray’ fc... . nae eee 
12 carbonate (witherite) . - .| BaCOs 197.36 rom. ail 1.529, 1.676, 1.677. .... 
13 (aye. A s'2 Basen: dg seh oo 197.36) hex. Ae es eu rae. Oe 
14 35 (p)\eBhe BaOOses.. a. -2. ==] 107: 861 white: ., = cceelllle wean etmemeale aaete 
£5 |e chlorate:. 502-522. ....| Ba(ClOs)2.H20....| 322.29 monoc col., 1.562, 1. 577, 1.638: | J. 
16 perchlorate. .......+-+- Ba(ClOa)2.. 2.4... ++ 886.274 hex. cole: 215 srrersrenrttetare eters « et 
itl < chlorides scabs. BaCle.......... +.) »-| 208.27) monoel. ool. fj, . See. see ee Web 
18 Seen ore ech > Te BaCls:2 sea se 208 .27| cubic cols 20 (these seeds tase 
19 PLS Nie Ws be oe BaCle.2H20....... 244 31) rhomb. mee 1.635, 1. sina Ll. et FAs 
20} chloroplatinate.........| BaPtCls.6H20. . . .. 653.43) rhomb. orange-yel a taaretereritesine:s Sok 
21 chloroplatinite........- BaPtChs.3H20. .... 628.46) .<:.5 «oan ab acho eee he 
Deal QHROMALE, 5. fo age bier BaCrOn annecte- 253 .37| rhomb. yel. Jy ap emewemes dees 
23 dichromate BaCrzO7........-- 353.38] monocl. red.......+--+++-+- pon 
24| dichromate aris tec 389.41} br. red-yel. heed. .....0...0... 6.0. 
25} cyanide. Ba(CN)2......-»-- 189.38] wh. or. powd. :|... see. Ueto i.e. 
26|  ferrocyanide ...| Bask ace 6H20.. | 5$ monoel. yel..'e4. Scuem ome pele. 3s. - 
27| fluobromide -| BaBre.BaFe....... aoe 
28]  fluochloride. . BaClo.BaF2 #3 
29 |  fluoiodide Bals.Bak’2 
30] fluoride. 2 Agrin Meir (52:8) ee 
31| © fluosilicate............-| BaSiFs 
32 hydride. treeneee «tees BaHo. : hee 
33] hydrosulfide........-.. Ba(SH)2. 4HGO2 
34 hydroxtdeys toss bene Ba(OH)2.8H20. ... 
35 TORR UES ree eres Fete oat HAUL OR) 2.cc. « aH te 487-90] monool) . 24.70 J.0< 00 « tps 4 JBN 
36 bi «| Ba(1Os)2.H20. .....| 505,22] monoel. eol.......2..... ts... 60. 
BE s0dde8 Ase tee e « Bale.2H20........ 427 23] rhomb. col., deliq............0..-45 
38 manganate............ BaMnOQy.......... 256.29) hex. gray-grn 4 
39| permanganate.......... Ba(Mn0O,)2 375.22] br.-vit. ers: . 00). wes. 
40 molybdate. . .| BaMoOu. ..... 2.6. 297.36] wh. powd...vdJ. cb. sesasasue 4 Mw 
41 nitrate (nitrobarite). . .| Ba(NOs)2.....--.. 261.38 z. col., 1.572 
42 aint eva Fo, BaNe.H20, 280. 42| oryst:!'). VU. o <<. ssseeets «oem 
43 |  nitrite.. ve Bal NOs »)2.H20, 247.39 tex, col.-yelah:.) ta. fc a 
4 OxIdO. 7. Pn PL os Fig6.. oe dete de os 153.36{ cub. or hex. col.; wh.-yelsh. powd.. 
45 eh PODS 8s| dep ete +a a 59. 
16 e Saat yet Pe 
47 orthophosphate, mono- 
48 A 
49 4 
50 hypophosphate 
51 pyrophosphate 
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No. Melting | Boiling | 
Point, °C point, °C ies Bd Alcohol, acids, ete. 
DS es ee sub!, i. i s. alk., HNOs, alk. sulf. 
: 3.43 300 > 707 0.00005:3 | sl. s. s. al., alk., alk. earb. 
4 | 3.5% 850 1140 d. ev. He } d. s.al., a.; 1. bz. 
ile 3k SRE ee ee aes Ie pe ce 0055. RR oss 8. a., NH.Cl 
6 | 3.9345 =H20, 150] t......... sl. s. i. fe OE ee ee ees Cee 
Pile (toons) ats. owl] S8.005.4.. i i, s. HNO; 
8 | 3.9918 d. 260 OHNE |. 520.) .. 0.8 5.67100 i. al., acet 
9 | 4.78124 Bade Jecomdde. JB. 2 93e 149100 v. s. meth. al. 
~ 10 | 3.58% —H:0, 75 | —2H20, 120 | 15120 204100 v. s. meth. al.; s. al. 
Tg CU a SR oe Be d.to CoHe} ..:.... d. a. 
“12 | 4.43 tr. 811 toe | d. 1450 0.002215 | 0.006510 | s. a., NHsCl; i. al. 
13 | 4.43 tr. 982 to. 6 jd. 0.002% 0.0061 | s.a., NH«Cl; i al. 
2) 25 1740%atm. | d 0.0022!8 | 0.00651 | s. a., NHCl;i. al. 
15 anh. 414 —H20, 120 | 27.4% 111.2100 | sl. s. al.; acet., HCl 
16 | (3H20) 2.74 Doo WOLD Yo. ods. 198.55 | v.s. v. s. al. 
17 tr. = to 1560 31° § 9100 al. s. HCl, HNOs; i. al. 
cu 
i PE eee 962 POGOe f 1B UO. os len gD Te 
19 | 3.097% =-2HeOyaa3!} EEL. 35.720 58.7100 sl. s. HCl, HNOs; i. al. 
20 | 2.868 =5H20,:70 4) 00... Ge <+) Lidhoevas, tan d.a.;i. eth., meth. al. 
21 | 2.868 Je See L ABE dss a, - SCR 9G |. vy. s. al. 4 
SR ASOS Prt a TALS. godp  O s. -0003455 | 00044 | s. min. a. 
Bae eee eee! Led.t .Jegnoop ot RP. ated) <0 s. h. conc. H2SOs 
os SS Se | See 2 rs nee 3 ee 8. conc. soln. 
wR BE) Oe Os ee a A SOMME pee, 2) 1814 70% al. 
Seabee sete. AUS HORS. Caen slat... 0.1735 0G GLE) NAST BIERIODS - 2 
Pi | ISS | SR eel See d. ‘d. i. al.; s. conc. HCl, HNO; 
Ree r. =... Web iededy RPTL. d. d. i al.; s. conc. HCl, HNO; 
Ay) pec EE ee & eee ee d. - d. i al.; s. conc. HCl, HNOs 
30 | 4.83 1280 2137 0.1710 sl. s. a5 'NH.CI 
oS ee Oe eee Beans ee 0.02617 0.09100 sl. s. a., NH4Cl; i. al. 
32 | 4.219 d. 675 1400 d.toBa(O/H)2 + H2 | d. a. 
HS WR Ore oe 2 8. ides oe i. al. 
34 | 2.1816; anh. 4.50 eae ta, 103 3.482 | 94.778 sl. s. al. 
35 | 4.998 ee. Ham OS . 32; 0.022 0.197 s. HNOs, HCl 
36 | 5.23. —H20, 130: | 35.8255. i: y-sl.s. | sls. 8. ee HNOs; i. al., acet., 
. HeSOs 
37 | 5.15; anh. 4.917 | 740 d. —2H20, 539 | 200'5 269200 1.0735 al.; s. acet. 
38 | 4.85 oe Oke Al Perce eis Dh GL: bar: Mis iia San a3 
~ 39 62.51 fre RBS Dhede: sasl ease P= 
40 0.00587 | 2... sl. s. a. 
41 8.720 34.2100 sl. s.a.; i al. 
42 V-.R: Vv. 8, si. s. al.; i. eth. 
43 639 109.6% | v.s. HCl; 1.6 al.; i. acet 
_ 44 1.5°d. | 90.80 s. dil. a., al.; i, NHs, acet 
45 vies a s. dil. a.; 1. acet. 
46 0.168 d. s. dil. a.; i. al., eth., acet. 
“47 | d. d. 8. a. 
48 RUG 7 hele a s. a., NHiCl 
49 1. i. Spe 
50 ee eet s. al.; v. sl. 8. ac. a. 
51 0.01 sl. s s. a., NH, salts 
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a 
Mol. Crystalline form, ‘color and index - 
No. Name Formula ks {ciated ania 
Barium 
1 hypophosphite.......... Ba(H2PO2)2.H2O...} 285.45) monocl. wh...........sessessee see 
2 platinocyanide......... BaPt(CN)4.4H20..| 508.68) (a) nono @ 1.8704, LAL; 
(b) rhomb-sgeniee ieee oh ae 
3] > selenate. e's), dees. es BaBeOW.ys..... 280\56) rhomb... QG& (25+. semanas 
4| © silicatey.). Ui4..4.56-42- BasiOs. . 213.42| rhomb. col., 1.673, 1.674, 1.678 Le. 
5 Le a OS HORE ERT etc BaSiOs.6H20...... 321.51] rhomb., 1.542, 1.548, 1.548) 001.00... 
6| sulfate (barite):,.../....] BaSQa...........- 233.42] rhomb. wh. (monocl.), 1.687, 1. 638, 
1.649 
7) persulfate) tare ua vs... ae AHsOM }..55 401.54] monocl. wh............2.005 PLO... 
8 sulfide, MONGA. wwe tBAS. .<. MLEL . AS Li J 
9 tri-... ae aaa PN Re ee ‘ 
10 © Weubotmar yy ce tc Uele Bass, SHO. : it 
11] ‘subfite, 2 ies yes. 68 BaSOs. oii... .42) cub. (hex) col............08d..% i 
12) thiocyanate.......2..... pene gry + | 280. 53} needeserMeth ds os canceweee os eb dde 
13]  thionate, di-.....).... +4 BaSo05.2H20,. .. .. 383151) thom, or monocl, col., 1.586, i595, 
14}). thiosulfate: ss)... .J4.|....|(BaSeOs....0ik.... 249.48 onal wht oth dics pene 
15 HeSAo mts tee Pars Ores FO Mmee men 267.50| wh. cr. powd 
16] < tungstaters ccc. An sfexs | BAW Oden cgeds os 385; 36] tetr. col...2U01...... 
17| _ metatungstate.......... BaW4013.9H20. . ..|1243. 50} rhomb.......2......../ MYOnd:.) G2. 
18 | Beryllium (glucinium) | Be (Gl)........... 9.02] hex. gray met.,..........02.0...0. 
19) aluminate... .5 29)... - Be(AlOz)2......... 126.96] rhomb. maz 1.747, 1.753... 
20 “ (chrysoberyll) | Be(AlO2)2.........] 126.96 rhomb., L747, 1.748, 1,757. 
21} aluminum silicate ie abet Aisne, 290.12) monocl., 1.652, 1, 655, LRT | 2S 
clase 2 
22 sy (beryl) | 3BeO.Al203.6Si02. .} 537.36} hex. col., transp., 1.580, 1.574.... 72. 
23 orthoborate, basic (ham- | Bes(OH)BOs....... 93.87] rhomb., 1.560, 1.591, 1.631......... 
berate) 
24} . bromide... +} Babies oe. es/efats ys 
25 Carbide s:),.(774 «sp eles es Ben EME dcka 
26 carbonate...... O3.4H2O,..... 
27 Uy basic... ... hf (B:0)C0 SEO. wh. powd 
28)|| chloride) te.cke nt BeCle. col. needa ehid. inc aqane A gas bee 
29 EMMAU Se seins ot RRS E Betis CEO Fede a 152.00} monocl. wh., deliq................. 
30 fluorides. (ssi os os Bee. ... ee... . 47.02] amor. cob... slet-..0..45 cma + Gal. 
31 Y AC at yf se bees 2Be0. 5BeFs. 4... 285.14) 2 Gas «Chadd wedsinelee eRe eieieeee be 
32 hydroxide, . scsiett. 0 Be 1 oa jleArs 43.04] wh: amor. powd. or cr...,......... 
33 lodide,.. <. + ta.aitly teh + Bels...... wage 26286) col. need!:. 16) . ith dealt pub de > Tee 
Bt) nitrates. vesapetors Be(NOs)2. 3H20 187.08) wh.-yelsh. cr., deliq.. SAN REN § ERs 
35 nliridénattesucucetes BREN) 0. te 03>. 55.08; gol, or... Siku ay anyaRenes «pO 
36 oxide (bromellite)...... BeOieeukewse.... 25.02) hex. wh. or amor, pS 1,719, 1.733 
37 oxychloride. ......2.... e0Cl | 104.05] Gs.00 ce ape RR 
38 |  orthophosphate......... | Be P09: 3410. cu] DCL, 1B] vb. co eee 
39 potassium fluoride. . Bel’s.2K¥,........| 163.22] rhomb. cal 
4071" MRGIBDBEE, sien wh oe BeSe0u.4H20. . 224.28] rhomb., 1.466, 1.501, 1. 503 Year 
41 silicate (phenacite) . Bewsiu.. sostdles> 110.10! tricl., 1. BGdy LOTO.. cc tates.) Oh 
42 “"" (bertrandite). . .| 2Bee(SiO,). ve 4 238. 22) rhomb., 1.591, 1.605, 1.614. so... 2. 
43 sodium fluoride. ........ BeF».2Nak.. 131.01] rhomb. or monel. wh... ....4....4. 
44 sulfate... . ; DAS hans oaeele 105.08) °,. +s. 20s 05 Gale OR a 
45 PR eS 9 5A BeSOs.4H20...... 177.14] tetr. col., 1.472, 1.440,.........5 a 
360 
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neq! ae oe ! dca Boiling Ee e , i: : 
ensity | point, ° point, 0 ot 
ain waine Alcohol, acids, etc. 
TiP2OO!.... . pps, > to A Ee Aa. 3015 33100 i. al. 
2 | (a). 2.076 —2H20, 100] ..:.....6. sl. s. 8. i, al. 
(b) 2.085 
3 | 4.75.. eE.S hanno Lak UAE 4... 0.0118 0.013810 | s. HCl; i. HNOs 
4| 4.399 A604. a ed) PRA fo Be d. s. HOl 9 
ee IED eRRTNL. CU ON Ee CA oe Ls auc psee cia PUG be, dy cereals « wee wre Ae 
6 | 4.5015 1580 tr. 1149- 0002318 | .000391°° | .006 3% HCl; sl. s. He8O4 
monocl { 
nS oe da. hype AM LG 3S 52.20 d. ial. 
Se) CSA SR Se Sek, Be ae 2 a d. d. i, al. 
MIM stares cf ase nce UPB se winsie fe s as BUY rl tiauace atescrovoreteneiegs/e(ora setts 
» 10 | 2.988 ds 300: Wp pea tee 4115 v.s. i. al., CSe 
Bla) og 2 a EI Ae ae 0.0220 0.00289 | v. s. HCl 
A I ele cc occa =P sehateratorarareveter | LUMA UES, oie 4320 | 8. 3520 al. 
13 | 4.536135 da sey ov PGES 3. 5 24.7518 | 90.9100 sl. s. al. 
Pe Sree ON Di ire niden PU eeush se | asace ce vejamnivesis sein ken 
TROL ad Ieee AW LLL hitek on cP Ve Bh Boh tN PAI be boas. |e 70,0 aS elvan ie bees a's ate 
16 d. a. 
gt CO a me MRR IE Ste OY EE MG ts ed ERE | dye recta o atigin SONUN ve grate 
18 s. dil. a., alk.; i. Hg 
DSc ian cx ike 4 Le tiG fo.n | Git RC stl TMUEL Lone dice cole o sitsaje ein: cinia so Biel fal 
20 i. a. 
ae MNES res os acne || JERE RES ofoe [ys ww seer Liew dl, Wence c ce aD ae DUUE 5g ap 
22 1 
aU rls wif ace PST. AICRY LNT AE ie wee MAIL Powe Yo cleeie ceo well wet desis pote 
24 | 3.46525 490 + 10 520 8. Vv. 8. s. al., eth.; i. bz 
subl. 
25 | 1.9015 >2100 d. d. 8. a, 
ENE Ric nado. os —4H30, 100: LS) 006 T3608 OH plieith ss .. i. NHs 
why co 2 ars d. 8. a., alk, 
28 | 1.899% 440 + 10 v.s.d. | v.s.al.,eth., bz., pyr.;sl.s. 
ebl., CS2; i acet., NH; 
SS Eee 600 v. 8. s. al. 
30 | 1.98676 800 © s. al., H2SOu 
ELM Ag aR LORY RO RAE es. ik RR bs Poy REN 5 dd 
32 | 1.909 (er.) d. - s.a., alk. (NH4)2C03 
_ 83 | 4.32525" 510 + 10 PB d. eae eth., Cc 
Gedy REN a and¥o) sto" « 60 d. 100-200 | v.s. Vv. 8. v. 8. al. 
~. SB TeV Gh. 2200 + 100 | d. 2240 d. d. d.a., cone. alk.; i. al. 
36 | 3.025 2570 ca. 3900 0000229 | ....... s. conc. Hs80x, fus. KOH; 
i. dil. a., alk. 
DMRS Her charater oH ocias «MAW SRG EE. i. 0 REEL... | pate Bing abto R13 
SME SE es or. 3/< 0. —H20, 100 | .......... 8. 8. 8. ac. a. 
BO tater took os ped HE.i tog) (20.655... 220 90) RS) |) eae 
40 | 2.03 Se2ROndooty (HE. tEE &.. |. es AOE bs. ee es oats GAD 
dea che DEBE. os anne PRED po Rau. os cere ele a 
a ie On i AS Sn PSCC MOI IS 6c Ue Ok ic eee rae at 
|S ey ea st a So 1.4718 DBD. ol occ sivinsere ono pp SRER SRD ED 2 oe 
44 | 2.443 ke eae) ee ae i. d. to BeS |04.4H20 
45 | 1.713105 —2H20, 100 | —4H20, 250 | 42.5% 100100 i. ar acet.; sl. s, cone. 
2504 
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No Name Poraala Mol. Crystalline Frm, color and index 
wt. of refraction. 
Beryllium 

1 sulfidetweamelé th... Bes) oo.) dR)... 41.08 

2)) Bismuthch ede wig... Bist cea cee ce 209.00 

3]  orthoarsenate.......'..-.| BiAsOs........... 347. 

4 bromide, mono-........ Bibroe: chk. an leroee 

5 a tri-.. vobiieis| OLB race eats 448. 

6 carbonate, sub-......... BizO3.CO2.H .| 528. 

7 chloride, dic. ais .b Pee. ie (exist. ies. 279. 

8 Ln Co a 2 Bids ce. stir 315. 

9 “f” Vitetth= te Et co: BiGha Aree Hi tclats 350. 82 

10 dichromate, basic... .. . 666 

11 fluoride: sat Fae. 266 

12| hydride (bismuthine).. - Bi 212 

13 hydroxide... s-seb. ne 260 

14 733. 

15 hex. redsh. br.-gray bl............. 
16 : tricl. col., sl. hyg...... 

17 | Bi(NO3)3.6H20.. 

18 .| BiIONO3.H20. 

19 BiOo..... 
20 BiOz 2020. . 
21 WETS Sid. Seite COS BisOs. ie tettescchs ars ; , 
22 “ Sakon (2; taxes BisOg 2) oc. clecitece 466.00] cub. gray-bik.......scse-000s-0--- 
23 , Re ee ee BinOsh. 0. .,ocdeh as 466.00} rhomb., 1.91, av., wh. It. 2.02... 0.. 
24 x “ (bismite)..... Sel SRE, ted rhomb., 2.01; 1132) salman «a 
25 “ pent-.. wel eal 0] br. oridke) red; |. ... 5. + sc saiebis cee 
26 a (metabis- TOU. .n/e (btiery, tage aver meta ata tie 

muthic pains 

27 oxybromide. . 5 : col. cr: or wh, powd.....004s.h. ous 
28| ‘oxyehloride..).......... or: or wh: DOWdL 1. scaiaee eeerne ns 
291 oxyfluoride....i% A)... Wh. Cr. OF POWGitjaclf ss chaaciges 1a 
30 oxyiodidérati.2e A, ..: rhomb. redier2.... 0.0... eee due 
31 orthophosphate... ...... monocl. Whi. isle «+5 sie Sed doe 
32 selenide (guanajuatite). . rhomb. bik. ..in ss sas se 7ak OOO.8 5 
33 sulfates ).n016 oe he ois be bois UST. Bee 
34 sulfide, mono-. .| Bi8v..sccs caaw. . PI SGCOSh gray... vi sie ie ae ee 
35 a (bismuthinite).. ; Ppah. br.-blk., 1.315, 1.900, 1.670. 
36 tellurate (montanite) . . 3} biaxial, 8 2:09: ..<. swe emai s ates 
37 telluride. . ieee PBIST Ca. cic wenete's «| 800.00] 4. « o.< so 0 nities 
38 | Boric acid, ‘ortho-_ tricl, col. :...0,:01 scebslacsteeeeelnnn a Oe 

(boracic acid) 
39 “a e ee B203.3H20........| 123.69] tricl., 1.340, 1.456, 1.459........... 
40 i Ss OYROH octens BsOs(OH)2.......-.| 157.30] vitr. or wh. powd........ +) Ser 
41 5 ‘“ in (hydro-| HBB 4... ..00a0 8088) O01 ic... fiat ciel alan ene einen ell 
fluoborie-) ; 
42)| Boronseewniios coches BOG scat edidean 10.82] monocl. yel. or br. amor. powd., 2.5 
Iq. (4.579) 

43 ammonium fluoride... . ised sess} 104,86] col. hex 
44 bromide...............| BBrs. iow aippla'st DOO, Dtl ey Aan ‘liq., "1.553¢-3(F), . 
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Solubility in grams per 100 cm? of 














net es or. amg? Boiling 

— ss gees hore fa Alcohol, acids, ete. 
BRNO GE tte x nh sche ee OP SRE d. le ice Re ROE oct 2, 
2} 9.80 271 1470 (1420- | i. if s. HNOs, h. H2SOs, aq. 

1560) reg.; sl. s. h. HCl 
ED SE otc SGA Gene (eee ee Ds SE fe a 
Readers tess: <2 AR SE ee en ee | Se arene | eee 3 
5 | 5.7 218 453 d. to d. s. HCl, HBr, eth.; i. al 
BiOBr 

6 | 6.86 a ee AMEN i, i. 8. a. 
7 | 4.86 163 d. 300 yaa a lee) ok Dingl i apaiet: Pater: SE "AP 8! 
8 | 4.75 230-2 447 d. to d. 8. a., al., eth. acet 

= ; BiOCl 
SO” See pols pagel” Ae rie | ee gee by We Se 9 eee pes Fee 
VU So Se Bee Gee ta 2 iL i. 8. a.; i, alk. 

PR hast ces AM I ee Re i occa a co MES beer Up «wine sin dvs eee ans 
SA Mata. cn veRy 2% ae fe ae ea Ramey bt 41 8 Fae hry Capone ers ey Ps 
13 | 4.36 eoaes 100 | —14H:0, 0.00014 | d. 8. a.,; i. or sl. s., conc. alk. 
Pederetes. oo sss eee eT ee i. d. sl. s. HNOs; s. HI, KI, 3.5 
3 abs. al. P 
15 | 5.7 439(408) alt a d. s. HCl, HI, KI, 3.5 abs. al. 
16 | 2.83 30 —5H20, 80 4 d. d. Vv. 8. HNOs; 8. a., 42 acet. 
OY, peste rs mere seraees LUE LT OM e  ecad can Pete eh dae s. dil. HNOs 
18 | 4.92815 REASGD? tea) Oe eh i. i. 8. 3.5.1, al. 

at eB iB oA) an che Pane tcc: Pimscguk be c's edges Tone 

20 | 5.6 —H20, 110 | —2H20,180;;i = | ....... 8. a 
—O, 305 

2118.9 820 1890(?) i. i. 8. a. 
22 | 8.20 ‘=u (Se |e Re i. i 8. a. 
23 | 8.5 Sea ett ame Oe OEE Bde ce a PE LS less 8. a. 
24 | 4.36 RLaceL ty eee ant eee eee Ce dee DE ee Poy dna s 2 a0 OO ot aa 
25 | 5.10 —O, 150 —20, 357) fi. i. s. a., KOH 
26 | 5.75 —H:0, 120 | —20, 1 1 s. a., KOH 

: 300(357) 
yi CGI SS SR SRS a ee Sake a8 Ing ot deh PEA | 7s s. a.; i. al. 
28°} 7.72 Ted Tie’ ee ey 208 obs e i. i. 8. a.; i. acet., tatt. a., NHs 
Cal OSS: eae aid IL il ed gira bo, eae Bie 
ee ee TY ee aes eae) ollit oe? eS s. a.; i-al., chl. KT 
31 | 6.323% aha ree vom aoe ts Is ve 3. HCl; i. dil. HNOs, al. 
32°} 6:82 710 d. as aR DT : i, alk. 

» 33°} 5.0815 1 aed aati Wehr tet d. d. 8. a. 

. 3417.7 a 2 ees FF ea eee LoS hie) edema < apiiun ea 
35°} 7:39 - cae i he feel AE ee le 0.000018!8) 2.2... s. HNOs; i. dil. a 
EE SS SITS fe ee eo ote a oon fiestas Sar” [os cplate oxy’ EMO R aa 
STL 7:7" ELS gelesen eI Eg cosepee gh) 2) Lalas ae EPS SR ee eet 2. 
88 | 1:435"* 185 d. —14H20, 1.959; 39,1100 2820 glye., .0078 eth. 5.56 
Pa-5y ; 5.1521 al.; sl. s, acet. 

- 39} 1:49 Gil PRES hl gl OS a i) | PS RR tg 5 Oe 
1 earn Re sera AE Seer s. 8. s. al. 

Ee ek ee ac ae d. 130 «© 8. © al. 

42 | 2.3; 1.73 (am.) | 2300 2550 i. i. 8. es Hi9Ou; i. al., 
eth., % 

nem en Se cee Tass ceed 25 ca. 96109 |. al. 

44 | 2.650° —46 90.1740 Foe Ue) eo Lee s. al., CCl 
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Boron 


bromohydride.......... 


bromodiiodide.......... 
bromoiodide, di-. : 
carbide. 
chloride. 
fluoride. . 


BsHbrs.... Bae. 






hydride (boroethane). . oe 
#4, (borobutane). . . 











B : 
oxide (boric anhydride) . : 
phosphide. ............ B ‘ 
potassium fluoride. . , 
sulfide, tri-. .. BF iy os ; : 

“a penta-.. *) BoSs (exist. “quest. ).| 181.94 
Borotungstic acid. . | BoOs(WOs)9.24H20.|2590.01 
Bromic acid........ UBS Ogies tie pak a 128.92 
Bromine 46 <i.2.654-'- =. Jy HAAN ooeS a Gee 159.83 

azide (bromoazide)..... BoNg! oe on ele gh tte 121.94 
Obleride:.. oo ccs b ek Be eae auede): 115.37 
fluoride, tri-.... 25.56: «. 136.92 
ry Dentda ash s+ | BEE bises oe seh as 174.92 
hydrates. ascuses teas Bre. 10H20 339.99 
iodide: TOM sag}. -- ra ae 206.84 
sulfide. . ABEsSare tans « wwe [228,95 
Bromous acid, ‘hypo-. BEG. alee Rte 96. 92 
Cadmium.......'... (055 (5) © PURER spe a te 
porosinaetae _. .| CdeB2Wo0g2.18H20.}2738. 74 
bromate. . -.a.e.-..| Cd(BrO3)2.H20....| 386.26 
bromide}... itt... OF ee Star 272,24 
ae En 1s wae CdBr2.4H20.......| 344.30 
carbonate..........+--- CdGOs...... 0482] 172541 
chlerate. :..28 fh ..-..- ee iD ae. 2H20...} 315.36 
Chloride... s205 ove. eh es ol edWlnen meets 183.32 
aa DARPA SHS aot D CaCl, 23H20...... 228.36 
cobaltinitrite........... Cds Co( NOays beth fies 672.22 
OCVAULMBsess. ser de tees Cd(CN)s.........-| 164.48 
ferrocyanide. ee Cd2Fe(CN)s. . ae ge 436.71 
flunoride,.... it sie eats o) COlB ieee. nakehne 150.41 
fluosilicate CdSiFs. ..| 254.47 
hydroxide Ca(OH a... seb a 146.43 
lodate.s....:5 2s. +4 +5 I ROACEQs Siow. craton 462.25 
chisel atin .| Cd(IO3)2.H20. .....| 480.27 
iodide (a)......... idl, bs... sarate cn «] 860, 25) 















Gol, gas... .!.<icuaiieine cities + de 
Col. liq:.... ..:: sae eee te 
col. liq PP Hi cee. XS. 
bik. er... SRS jhedo deena tae 
col. fants liq., 1.4285-7(F). . 

GOl, (GAS... .,..5+ : ate se ees ae 
col. gaa... . -B.. deaetesenee Bids 
col. poi. gas, disg. odor. ....+...-.. 
dol, neod,. ... are seniee Meet sree 
dol. -pl., hy. 5 deausueeeeeeiac Pee 
AMOL. WH. « sis:.<pieisieto nee oeets f-f- 
vitr. col., 1.464 

maroon powd can 

col. cub. or rhomb. . . 

Wh. Or; OF ‘Vith.) nani ieee 

Wh. Orsi t.\ OP MCT enka eee fs 
yelsh. liquik . yep en nee ee ae ae 
known in soln. any col. or yelsh.... 
rhomb. or dk. red liq., 1.661....... 
or. red lig.(.[——.jene sense ees dey os 
red-yel. liq. or gas. . 2. Oe See 
Col.-gray yels HG... sce... 0 tele fers 
Col. liq. ... = ganic: clelerstaa aetnaamene & ats 
Oot. Ted. sf Au fepeiec-o caeRBeS 
dk. gray (OnYSb.p.o6 620i swat item +00 
ne Pr PR ee 
hex. silv.-wh. metal., 1.13.....,.... 
yel. cr...) seepnecnnniiens atlas ve 
rhomb. wh. i. b.«cm. «ta oa yes 2 
A eee” jt «pie 
sm. wh. need., eff. . sis 4 on 
trig. Wh... debs «0510s eee Pea 
ool. pr., deliday »- s+ sscuine gelecenn 
hex. col... seb aaa DR Ri4epm 
one col.) 4.6513. ....0006 Rep dowe 
yellow. . :; caiaebs oenearae Agen P <p 
CP. «2. 0 sc os 0-9 oh pears av 
cub. wh. .. .tvicpte cneniarieeianta <a aren 
hex. Gdl... 51 Lc.oky eee aber dom ie 
trig. Or abhor. Wik. . wee wee ees gs 
wh.’ OF... cyauee' Pen ip Sige 
maonool., SHIA! @f.+<++scaseeees 406 
hex. bensh. . ...o8 saan ae 


ccc eS EEEEEaEEESSSES-sESESSSASsSSSSSSSSSnEREESER sna 
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seis 2 Alcohol, acids, ete, 
d. to BsOa). =F HBr-+] ...... 0. id. alee cede 
He 
BF | cients ces oaheeylae 48: 
d. Nae eee PAP ea eee rere rer rr 
i. i. s. fus. alk.; i. a. 
d. to HC! | +H3BOs | d. al. 
106 cm’ | d. d. al.; s. conc. HeSO4 
te d, to} H3BO3 +/|s. NH,OH 
2 
Blype dsreh fea des< d. al.; s, bz. 
SUISHIC REI sales s. al., eth.; bz., CSe 
d d. v. 8. CSe, CCla, bz.; d. al. 
i i, d. HCl, HF, H2SOs 
a eee d. 1.1° 15,7100 8. a., al 
poy be i. i. i. all solv. 
Aisa. ings}. 0.4520 6.3100 8 
ao. MAR: ds d. weceeee | Sl. 8. PCls, SCle;.d. al 
aie faavds d. d. 
SONORA Hes 8. Ti eo We ticay ice ee ae 
ae toe Oe Vv. 8. s. d. ons Ps) eRGrH te. UE 
4,170 3.5250 y. s. al., chl., eth., CS 
3.5820 
Li Cada fl Hatlob se s. eth., KI; sl. s, bz., Igr. 
SIG.MT HH asless 6 s CSe, eth. 
d. viol. to} O2HOBr, | d. alk, 
HF, HB/rOs 
d. Gey ho | tesascesaingeny s «ae 
AOR Aiofe de, 8. Shh $00] se ovesaOiRealb wie eo <4 ae 
Ae eee a d. d s. chl. eth. al., CS2 
Cie IRR Soho Saas acd faeisis cas ae 
Wats sib cle, « 8. 8. Avs ea La 
i i. s, a., NHaNOs, bh. HoSOs 
Fits Mab oh « 125018 Vv. 8. des uyn ae ADIGRGME «0405 
LOT «Bales 1257 TN bes I'L. ale 
5710 162104 26.615 al,; 0.415 eth.; s. HCl 
eee See FA 12110 -..e+-. |25 aL; 8, acet.; sl, s. eth. 
Fee te cae i, se s. a., KCN, NHz salts; i. 
NHs 
teeta ae ae 298° 8. a., acet., al. 
14020 1.52'6 al.; 1 acet., eth. 
SARE © 16820 2.0515 meth. al.; al. s. al. 
Pee SRG sb,° sl. s. d.a., alk., org. solv. 
{es EbGobs 1.735 s.a., KCN, NHsOH 
PAS SASS TS i. s. HCl 
4.3525 8. a., HF; i. al., NH; 
8. 8 s., 50% al. 
0.0002625 s.a., NH4 salts; i. alk. 
sl. 8. s. HNOs, NH:OH 
sl. 8. s. HNOs, NHsOH 
79.89; s.a., eth., al., NHsOH; sl. 
85.218 s. NHs, acet. 
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No. Name Formula pat Cygstidline tens feniat and index 


























Cadmium 

1 jodidew (8). i,t orn. Lee tel COlamae Mees... > 366.25 

2 permanganate.......... Ca MnOes aD 458.36 

Sal aMDltr ate ihe antarde mate Cd(NOsz)2.4H20....| 308.49 

4 128.41 

5 128.41 

6 Cd20 240.82 

7 orthophosphate......... Cd3(PO4)2......... 527.27 

8] potassium cyanide. .| Cd(CN)2.2KCN...} 294.64 

9 “ jodide. .| CdI2.2KI.2H20. ...| 734.32 

10 selenate... ue ceases | 201,64 

11 BUICAUG. o> cae. awardee C 188.47 

12 208.47 

13 769.53 

14 280.53 

15 144.47 

LO (BULATG. ie auceg Mite tetale le peat Tee Ys sh 10247; 

17 CUMGBEAtOR het Fees CawOu:. tL. a 360.41] yel. eryat. 205) on. eae ee eek 0 ; 
18! Caleium: ... (8504)... Cam cc vsgemeae '3 40.08} cub. mc wh. soft MEbos acs. nai & oa 
19). laminate. :....13.).00. CaAleOs.. 0.5.0.5: 158.02 wo or monocl. col., 1.643, 1.655, 

6) : 

20 Pe han ac aia a CasAlo0c. . 270.18] cub... dq ultite we Rie ints le ad F 
21 ammonium arsenate. ...| CaNHsAs0u.6H20 .| 305.14] monocl. col:....2ccsiccececeeeece - 
22 "phosphate. .| CaN HiPO..7H20. .| 279.25] monocl, col....... 2.6.2 ..caeeee oe 
23 orthoarsenate.......... Cas(AsOa)2........ 398.10] wh. amor. powd.........-+.-seses * 
24 earn eS ce Them sae 452.15] col. ps Wh) DOW, i:is.ciere suchiogics ponte boca 
QB 1.» QFBONIdeiaic cs svete +e. | COGABS. «00.52% 270510] red or... (sceteeide kieteanen mame acre eee 
26 metaborate. ........... ¢ a(BOs)s Ricoh Me 125.72] col. host 1.540, 1.656, 1.682..... 
27 ee ee ahs ent Ca(BO:)s.2H20. |, .«'|' 161. 751 cub; ..«tite seman mn i aa 
28 BF on det de O79 ts Lat Ga(BOs)2.6Hs0.)...] 283.81) ool. hex... 2g dessus eames ay «sae 
29 borideisss acer end Asp ms a BES) ws ce le ae 1065:.00), cub. DUES Asis ueee eens bet oad 4 
30 bromate. . er ey . «| 818, 8B} monocl... tse a: lee Seen ss ee 
31 bromide ‘aBr . df 190, 91) need. della aaah 2a eemrenie. font 4 
32 FF ni bets 1 a Bs CaBra 31,0... Ma. tal’ 208). OB) MHOMD.... « seieeels tive ata eeeieneeer es 
33 TP ft Lo Ombre. ObaO. ok, Ls 808. OF) hex. col. ..csepk ana a wan 4 
34 Canbidere Wat Anas CaCal oc. aitib ot 64.08] rhomb. gray... sathesat auaep s © m | 
35 carbonate (aragonite). ..| CaCOs....,....... 100.08} rhomb. col., 1.530, 1.681, 1.685..... 
36 is (calcite)......] CaCOs............] 100.08] hex. col., 1.658, 1.486............ A 
87 x Me oA Tis col GRCOs.6Hs0 Mk: 2. 208.17} monocl., 1.460, 1.535, 1.545...... oe 
88 | loblorate.d. 71 wf i boas Ca(ClOs)2.2H20...| 248.03] monocl. wh.-yelsh., deliq......... a 
39] perchlorate............ Ca(ClOs)e. v0... ZESTOO!" .. . . «nese nek hen oie a mea 
40 chloride (hydrophilite). .| CaCle..... ;..} 110.99} cub. col., detia.; 6850.5" s aiee~ ps eee 
41 “Atk ALLA, VG. Mg oa CaCl. HO). J akace went 129.01) col., deliq eer er Eee 
42 tT raed A cass CaCle.2H20..,.... 147.03) ool). ...::sw:eaheshee Re CR na = le . 
43 LK UAT Atay CaCls.6H20....... 219.09) trig. col., deliq., 1.417, 1.393. . 
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Boiling 
point, 


gr..or 


is) 
fei °C Cold 


water 











Solubility in grams per 100 cm3 of 


Hot 
water 








PaO With bag kod OO RLS Liew, [Crebtteetlallltiati... 
YF) OSE OS 55 er ic: Oe ee ree v.83. . 8. 
3 | 2.45517 100(60) 132 109.79; | 32659.5 
140.430 
4 | 6.95 > 1426 t re 
5 | 8.15 d. 900 i. i. 
6 | 8.19218 BR eres ers: | bet hine Weert eke 
vf FS A ee 1500 ig... De A ss 
BD wtlity « Letwry abs 33 100100 
ODEN ll css ce Pye v8 WPS Ocft8h..2. 3 
10 | 3.632 d. 100 BLO whl see. 
Il | 4.93 1242 Vojela se, (Gress: 
12 | 4.691 1000 75.50 60.8100 
13 | 3.09 tr. 41.5 114.29 87100 
T4-13.05- buh tnadwess : 140° 135.5100 
15 | 4.82 1750100 atm. ee in Ne | 0.00013'8 } colloidal 
‘ 0 
BOC ay paste spe Ce bsiat 0 9RR. 353 BLcelfeiel Tena es 
EMR naie cs ene) Bass Situ Lh cas d., GORD eV jel oe 
18 | 1.55 810 (1170) d. to Ca(O} H)2 + He 
1439 + 5 
19 | 3.67 L600 ac , cote HEM, 008... 5. GesOaW HGS. 
Dele ate deta va EDBB diss dish tl. Bett. 2, , 1, ORO Vee. 
21 | 1.90515 ies... | ad et 0.02 8. 
22 | 1.56116 Aioas tlonnwioh cas. J. i. ‘ds 
Sees |e a osest| |. ....... 0.0048 | ....... 
eA co's. | taisjarse 3 ¥%05f AS Sst J. i. iT 
» 25 | 2.515 Ablow vant veil J. 0). J. d. d. 
at A eee BROOM ey | Beit aah ates iti it SRE S3 
POs whee eths er cot Seas oi5' hci GANAS . d,s 0.4080 0.40% 
BAM ite uni es. | jciisci.+,,05,0 AEE Loins de OL25%, | WD)... 
Pome | aclecare cantnlt AK EEE ae i. i. 
30 | 3.329 dint doce Paty sft, Catie.s Vv. 8. Vv. 8. 
31 | 3.353% 765 806-812 125° 312105 
[Ve eee BOO day witerh leila fs 240° | 185080 
ed ee 38.2 149-50 594° 1360% 
34 | 2.22 2800 doh Wb WES ta, = C\a(OH)2 + 
2H 
35 | 2.98 GEL Joon Ais debi sae 00153% | .0019075 
. (.1469)* | (.08835)* 
36 | 2.711%5.2 133910%5 atm. | subl. 898.6 | 00142 | .001875 
(.139)* (.07735) * 
MRED von | iscccanh D4) CORE I. | oo ec acall owt be 
38 | 2.711 =) 5 10 aa ee eee 177.78 Vv. 8. 
>100 
Lb ie Ye een) a er 188.678/ 09} 0 3th... 
40 | 2.15226 772 >1600 59.5° 159100 
ace | co. vatetrih BE el. 76.8° 249100 
rE ff 0.1 | (hia dcwhewurilt sie Bich .- 97.79 32660 
43 | 1.6817 29.92 —4H20, 30; | 2799 53620 
—6H20,200 
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Alcohol, acids, ete. 


s. al., NH3; i. HNOs 


8s. a., NH4 salts; i. alk, 
s. a., NH4 salts; i. alk, 
d.a., alk. 

8. a., NH4 salts 

sl. s. al. 

8. a., al., eth. 

i, al., acet., NH3 

50 al. 

i. al. 

y. s. NHsOH;s. a. 


s. a., NHiOH; i. al. 


s. NHsOH 


8. a.; 6l..s. al.; i. bz. 
s. HCl; i. HNOs, H2SOs 


s. a.; not d. by KOH soln: 
s. NH4Cl; i. NHsOH 


, NH; salts; sl. s. ae, 
a. 
s.a., NHg salts 


.a., al., acet.; sl. s. NHg 
a; “ ree 

a., al. ace 

6. HCI, od d. H2SO4 
a., NHsCl 


. a., NH4Cl 


ee i ee 





* Solubility in water containing COs (?) 
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Crystalline form, color and index 





































Mol. 
No. Name =e wt. of refraction 
Calcium ‘ 
1} hypochlorite. .......... Ca(Cl0)2.4H20. . 215,06] col..cr., delice smemiremeets ff sls 
2 chlorohypochlorite POC: & yh toe nr & 126.99] wh. powd.; strong Cl odor.......... 
(bleaching powder) 
3 chromatesens.5.. een CaCr01.2H20...... 192.12) monocl. pr., yelonae seeiaieiines oss. © 
4 WWiseyanamide! (Ju .4.....] CaONea.......54.55 80.10] hex. rhidsi coll 52. incest ste 6 
$1 cyanide. 4.8 .2i...% Ca(GN)ae anceh\..n5 92.10} cubic. .. OCR Sezer. tice 
6 ferricyanide............ Cas Fe(CN) le 760.20) red, need., deliq.. eo. .ae aera. o 
71. ferrocyanide.......-... Cazk'e(CN)s.12H20 508 24] tricl. yel., 1.570, 1.582, 1.596:...... 
8 fluoride (fluorite).......| CaFe...2...20.... 08} cub. col., lum. with heat., 1.434..... 
9|  fluosilicate....0....... CaSiFs. . ie 14| wh. er. powd t TE ee ae tse BEE 
10 - tele. WOES s SEROLE! . 218,17) hex. col.! ®t 12) seemeeiaem BG.) obs 
1i|\ hydride. -....Je.4 2. 2% GaHe. 2. REG... 42.10] gray-wh. cr, powd.........0)5..05. 
12] hydrosulfide........ 004 eran 6H20..... 714130} pris? COWGAA |. J ceeeeseemeree lho 
13] hydroxide. . (Ca(OH )s: 2... es 74,10] rhomb. trig. col., 1.574, 1.547....... 
14 iodate (lautarite). ~olCalTOs)o.. ade i. 389 .92| tricl......) edu 
Te oS paket A Cah 6H20..... 498 01] rhomb 
16| iodide Cot Caboi(heuat.B:.... 293 . 92) yelsh.-wh. plates, deliq. 
17 ae ; Re, Gals! GHsO, 0 3.8 BORON) ov ees 
18 permanganate. . ..| Ca(MnOu4)2.4He2O. .| 350,00] purp., pr 
19 molybdate (powellite). cu CaMpOn. cc sais ee 200.08} tetr. col., 
20| nitrate (nitrocalcite).....| Ca(NOs)e......... 164.10] cub. col., hyg 
21 N .-| Ca@NOs)2.8HeO;...) 218.14) 00... 2. 
22 .| Ca(NOs)2.4H20....| 236.16] monoel. col., deliq., 5k #68; 1.498, 
QS Ttride. | cyesce a dhe ]s.0fes CASIND on ecetleghen ad 148.26 
24 CoN): HO 150.11 
25 bi Psa ae .| Ca(NOz2)2.4H20....} 204.16 
26 oxide (lime). «CRON. 4 : 
27 oxide, per-.... . | Cade. : 
28 ery ars iN he CaQ2,8H20... ; 
29 phosphate, mono-...... Ca(H2PO4)2. HO...| 252.17 
30 3 (oe cee CaHPOs. ite ae 172.14 
31 S tri-.o.......)'Cas(POa)e. : 310. 28 
32 metaphosphate. ....... - Ca(POs)e. . Sa) LOSSt2 
33 hypophosphate......4 .. CazP20s. 2H20).)... 274. 23) gi 
34 pyrophosphate......... CazP2O7. abe... 254.20 
35 + sic CaeP207.5H20..... 344.28 
ite 
36 orthophosphate-fluo- 3Cas(PO4)2.CaFCl . {1025.38} ¢ 
chloride (apatite) ] 
37 phosphide; 5)... .2f.+5 Casbtmurneemecfos 182.28 
38 orthophosphite......... 2CaHPO3.3H20 294,26 
39 hypophosphite......,...} Ca(H2PO2)2....... 170.15} monocl. wh.-gray............-.s.2% 
40 platinocyanide. ......... CaPt(CN)4.5H20..| 429.42! grn.-yel. cr., bluish fluores...... 4 
41 plumbate; -o4.,.b: AL... |'OaePbO4. 26.00.).. : 351.38 tee OF. AVES: ohdece eee meae hee 
42 plumbitems.3.:le AL... CaPbOs. ... 279. 30) aryst: ¢.-sane As SA mee ee haem 
43 ee sulfate (syn- | CaKo(SO,)2. Ha0. ..| 328.42 monoel., 1.500, 1.517, 1.518... 
genite):... + cae ee... 
44 Belenates<.uccesekehe v2 CaSeOs. sc ..2.< Oe 183:28} col., (2H2O, monocl.)...........4... 
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weer ccesccccs | AES, AW ---------- 


rrr ms 6 90) a 8 Se eee ee ee 








Ce a RT eee | eee ee ee ewer ferme ee ee] 
ee ee ee ere bt Scams A eon ee eee oe 
-! Ee Ce ee ee eS eee 
OE eae Beene fire. ore = HF, 
i ie Ree te lead. oi. ... al;s. HF, HCi 
| Fan Gas Je) ht cs --.- | 4. to Ca(OH): + Bs d 2, no known solv. 
7 = epee G-S58 wot t<= .... we Tames 
we. —HD, SO O18 |o077™ | s NH-Cisda,a;ial 
4 ee 20s $... joie = jogs is 
Seb Zi.“ See tn soli 2... | O.1> 123 s HNO: 
. 16 575 7i8 182% pen Sa, ab acet. 
wf eae 2 1” Br 1s = a., seet ak 
18 Se as enc EES. - :.-- ; 331s se s. NH.OH 
LL ee ee | eee (es Ee Ss asial, eth 
20 Wein desket 2... .. |120° «63765 «| sab, acet. 
Sei 511 ¥ pee “Ainge, ce er TEES 
: 182 a 42.7; 132 26 bes daa = al, acet. 
e297 
ae See «< Pls .....-- 7asad (247A =. diva; i abs. al 
2234, BD A0Be | te. 125. ---- 45 pao si. s. al. 
16745 ey ee i744 fie =laal 
3.40 oe 2350 oe d Sd \aa,al 
st. Ss.dee - ic... ia tap 
eee —S8H0, 100 | d. 275, exp. dsev Od fea ss ul Ze 
—H0, 10 |@ 208 id ad aa 
a ee = on a jessie 
1670 oS ae }0002-3 jd js a;bab 
%75 bonwad. 1. ji jin 
SS eee poe oo S21... 10 }..---- |= HCl, HsPOs 
1230 i Jaa -- —_= 
e toh. & jth == jes w.----- | 2&3 L NEC 
: : 
1270 Bi Wk dao Pees. bs... ee Sa 
: 
>1600 Vex & deritl o2-.- s.a;ial,eth 
Se eee eee ae a aN 
Sa up denen ....- 45 )125" /ial 
DEMEPEssenss th ~Sccces nel  - s Bis... -bnpesaes abéueacqees --p eer 
ad i da —s 
Ldetre bo. a ds ii) . needa s eheesneney ~-5 92> 
me = B.s-.--- 0% z sa; al. 
ee eee i= He Ee ae ee 
) “ 
cme be 


wt 
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No Name Formula Mol. | Crystalline form, color and index 
wt. of refraction 
+ 
Calcium 
1 silicate (a) (pseudo- CaSiOs® es iy oer. 116.14] monocl. col., 1.610, 1.611, 1.654..... 
wollastonite) 
2 « (B), (wollas- AGIOS cis deve 8 116.14] monocl. col., 1.616, 1.629, 1.631..... 
tonite) 
3 ribo Gh onelsapnae 1500) cls Pier. Sos cae mone UT) Re: Choo Sona dosmuee 
4 sodium sulfate. . a CN (SOas 2H20.| 314.23] monoel: need... 0.5. case. ecs-eee-- 
5 sulfate (anhydrite). . CaSO. ee dicis 136.14 po or monocl. “col, 1.569, 1.575 
61 
6 “— (gypsum)....... CaS0s.2H20 172.17] monocel. col., 1.521, 1.523, 1.530..... 
7 sulfide (oldhamite)..... Ort ane 72.14 Marah « . a eae re eras aetna oles 
SH Ugulfitel® soe ail. os CaSOs. arg 156. 17| hex. colA\@at Sane eee eer ors 
9 She Dieta Pad teste: tires Ca(HSOs)z. . 202.22 vel. Tia, Mibu SO2 odor... ...... 
10 thiocarbonate.......... CaGS3eb feet es vou 148.26] yeliv.. ccc, ascent eee etnbam » ths 
11 |‘? thic¢yanatel 1.8.2.8. % c CNS)2.3H20...} 210.26 on cr., aay 
12]  thionate, di- CaSo06.4H20...... 272.26) trig. col... 
13} thiosulfate........0..... A ee 6H20...... 260.29] triel. .. 2.0... 
14 titanate (perovskite)... Sao, Set) Ree 135.98] rhomb., 8 2: 
15| tungstate (scheelite)....| CaWOs..........- 288.08} tetr. col. or RC. 1-918, 1. 99 
16 a meta-....... [ead seu . |1164.24] col. tricl.:..... 255... 
17| Carbonic acid...... 2COs. 62.02} exists only in solution 
18 | Carbon amorphous..... a Pa MUR eats 1200} amor: bik, (3. on ues 
19 be graphite........ CoMPE eee. smentcaas 12.00) cubs blki. Jaaaee metre 
20 € diamond....... Ohta MOE lites 12.00 oui col., 2.4173.....5 60.04% 
21 bromide, di- (tetra- CeBeR Saher ed $43.66)... sso» doblges 5 eae eee 
bromoethylene) 
22 o tri- (hexa- CsBrs. 503.'50|: 1.740) R847, U863eecamersese acs 
bromoethane) 
23 ft tetra- (tetra- | CBr. 331.66) wh. tabla. o.2 . .. see oe. 
bromomethane) 
24 chloride, di- (tetra- ORS vere Capes’ 165.83] col. liq., eth. odor, 1.5055.......... 
chloroethylene) 
25 4 tri- (hexa- OO) Ce ce cee 236,74| rhomb., tricl. or cub., col.......-..+ 
chloroethane) 
26 st tetra- (tetra- | CCl. 153. 83] col. li.; 1/4607........ MURA Ss st. 
chloromethane) 
27 fluoride, tetra-......... OR oo HV AS on: 88.00} c 
28 iodide, tetra-...........] Cla... 519.68 
29 HIG tele h. Pity ever Ca Naei ier neds clears 52.02 
30 oxide, mon-........0055 OOS TARO pene a 28.00) col. odorl. poisonous gas......... 
31 fdi eet eee GQOaw FR Solas 44.00] col. odorl. gas or col. liq..... a ae, 
32 “ sub- C,00,..........-..| 68.00] col. gas or liq., 1.4538°..... sei BEd 
33 oxybromide (carbonyl ole): ee I Mt ce P 
bromide) 
34] oxychloride (phosgene, | COCk.........--. 98.91] col. pois. gas or col. volat. lig......< 
carbonyl chloride) 
35  oxysulfide (carbonyl COGS. nasadn 60.06] gas... «n+.50+ ess meme sense tag 
sulfide) : 
36 selenosulfide, ....... es!) QO ec sere aot 123,26} liq. .....s..«anesneens sense mam 
37 MUGS. cease cua eee CSis. 68. 12] gray cryst........seceeessasepees é 








to 








earns in grams per 100 em? of 





























bead ae Alcohol, acids, ete. 
a Se ee ae 
—= 
1 | 2.905 SAO Bees inte BO, 8R...... 0.0095" | -...... s. HCl 
2 | 2.915 30 Bee eo eee | cs 2 ee ee ee 
| 0 ipa aA 6S Se et a i. d. d.a., bases 
4 | 2.64 —2H20, 80 }_........-. d. gee ree | 
5 | 2.96 monoel. 1450} tr. ain 0. 298 0.161910 | s. i NaoS203, NH, salts, 
6 | 2.32 ta a0, 163 | 0.2419 0.222100 | 5. Pes Na2SeO3, NH salts, 
: giye. 
C1 i 012115 d. | .4614190d.} da. 
ity es a —2H20,100).....82-.-- 0.0043'8 | 0.001170 | s. H»SO, 
(ee eee) Oe er Soe TAO st. Ba, 
Sy oe. be Se ae | ee le a s. al. 
SU ee ae ee y. 8. v..8. v. s. al. 
TS rr a | A 19.75° <i ee re re ee Ah ee eee S 
13 | 1.872 CS SSS Se 1003 d. i. al. 
een. ere! Be es [ey |) ck ass eee 
Pee) i) PH MS. 2ontt sks RE... DATE ott He Sath) s. NH4Cl; i: a., al 
LL ee ee ee ee ey ae ae eee | A ee ees 
UAE See ee | eae SP) Ade El Seth os. di ee pa: Wobeee-.- 5 fe 
18 | 1.8-2.1 subl. 3537 4200(? ie i. i. a. alk. 
19 | 2.25 3527 4200(?) i. iL i. a., alk.; s. lig. Fe 
20 | 3.51 > 3500 4200(?) i. i ica, alk, 
“3 ee 57.5 SATO |) llc 2. Oe ss |< 2s atk wteecived 22 a 
So Ti WEA Pc. SAD eo s. CSe; i. al., eth. 
23 | 3.42 o 48.4; 189.5 i. Eas 2s s. al., eth., chl. 
q B 90.1 b 
24 | 1.623 —22.4 PRBee 4 1 eRe! ih). s. al., eth. 
25 | 2.091 185 185 Ete, hee s. al., eth., oils 
26 | 1.595 —23.0 76.8 Wael: 8: se s. al., bz., chl., eth. 
hoes eee —80 —15 als, elAP he |. . } Se heckesrsiae lanes LL: 
28 | 4.32 L jd. i. d. 1., C32, eth 
29 | 0.87 —34.4 —20.5 al.8.3\ (OAR more |. .co8c 25 PS eee 
50! 
~ 30 | 1.250° g/l; lq. | —207 —192 3.59 cm? | .00185° | s. al., Cu2Cle, bz., ac. a. 
0.793 . em? 
— 81} 1:977 gA; Iq. | —56.6524tm.) —78.5 subl. | 179.79 90.120 31'5 al. em; s. acet. 
1.101-*; s. ems; em?; 
: 1.56779 355° g;} .097% g; 
-145°% g | .0588 g 
_ 32 | lig. 1.114° —107 6.3 Pe Aa 4S ee Pn eee ee be 
pee BESO |». OME GORD. 4 Poly oars scold 
 B4 | 1.392 —104 8.3 UM os ty ea Vv. 8. Te tol.; s. ac. a.; a. 
ome a., al. 
35 | 2.72 ¢/1; Iq —138 —48 133° em? | 40.3% cm}| v. s. al., alk. 
24-37 
See —85 84.5 i, i. 3. CSe: sl. s. al. 
SS eee eee eee d. d. | 8. HNOs, H2S0s; i. al., eth. 
5 371 
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Hornmnola Mol. | Crystalline form, color and index 
wt. of refraction ~ 
OS. | a RE AA ns eres 
Carbon 
sulfide, MONO-....- 24.65 CSi 2 ede Ls. 44,06|r owd  OORE «jeer ROD. 5 4, 
aS PE 3. C&.. 76.12 ol: he 162912 Shards ceria des. 
tellurosulfide. . CSTercaaergatee x 171,56} yel.-redlQk, 4p emmeetae ees 4 ote 
thionyl chloride ‘(thio- CSCle 114.97 Sigel liq: W:5442h, See Goes... 
phosgene) 
** yerchloride..... CSC Bes PEL as 185.89} yelsA. SicEUS acho Aopen etnies ote 
Cortunie ies od i. Sd SPR Db 140.13 eS or hex. steel gray met......... 
ammonium nitrate (ic). .| Ce(NH4)o(NOs)s. ..| 548.26] monoel. yeli-red........-..2+.2..5- 
(ous) Ce(NOs)3.2N Ha 558.31] monocl:. 3685, 20 een meee eet ots 6 
NO3.4H:0 Le 
i sulfate “‘ Cee(SOx)3(N Ha)2 844.70] monocl. WISTS Arak qespseeetnet ete ta ee le 
$04.8H20 : 
bromate (ous) .| Ce(BrOs)3.9H20. ..| 686.02] hex. redsh. wh.........2.-2+-.-0h/ 
bromide (ous) Cebr3.1: oe) A... 379.88] wh. cr. powd., deliq......../.....5 
Co HOMO 397.89) need., deliq. .t.. . «ulema 4 otele 
carbide. . Rapes HOCCTM My ahead ow 164. 13] hex. red.. Al. 
carbonate (ous)... ‘<a Cen) ela 550.34} micr. pr. wh... * 
chloride (ous).......... Cls. 246.50} col. cr., deliq. 7.) oka sR eee EARL 
fluoride (ic).......-.--+ Cory HO. karen t 3 lee 234.15) wh. amor. powd........-000+-+++0- 
“~~ (ous), (fluo- CeFs... 1971003} hex. Wht, :KUWee oil e in An 
cerite) 
hydride (ous). ......... CeHiss,. sGetertetee ai 143.15} amor. powd., dk. bl........40.0 0.05. 
hydroxide (ic). . sets | CeO Bas vate 208. 16}:yelsh.. gelat. Ppt: .. c..c.<ape snneas - olen 
(ous). . Pairk ie Ca(OH) s,s oer 191.15 Ve gelat. Dpto ctuedsmmmerire tnt 
lodste: Me SRP See (CelOs)su atte oe 839. SiCeol . . 1.) ccccate ce plete esate atest a ee 
lodide:(ous)...-2 72-5... on ae Late eat 683.03 ner -wh: ‘Of. i Jesae stat iniecle 
nitratel(ie)ioae soe Ce(NO3)4.0-< hens 388.16] redsh. yel., deliq...........4 eae os 
“ ‘Sehasiges ee... Ce(NOs),0H. ie 307.211] long redifieed) -p a) seetoebiieieasle 
ss (ous)e.n tee ees: Ce(NOs3)3.6H20. . 434.25] col. or redsh. (trac. La, Di) er., deliq. 
oxide (ic).... Oaths antral ee 172.13} cub. wh.-yel. or amor............-. 
*  a(ous)ee clea yoke Ce20s. 328. 26|| gray-grn. POWd,.....-...- diltes » oe 
oxychloride (ous). . CoOGh x9. cost on 191.59] purp: leafimee. Seweion eet oetosrale mis 
orthophosphate (ous) CePOQa.) AUK.4-5..:- 235.15 monocl. red or rhomb. yel.......... 
(monazite) 
metaphosphate (ous)... .] Ce(POs)3......... «| 377219} mier.. needle wards ucteneracilennne + ¢ ae 
platinocyanide (ous).... eb Cale 1502.33] monocl. yel. bl. lust........ 00... .48 
18H 
silicide (ic),.¢..se2. 50.) CeStaps... tia... 196. 25). ..... < «lc eee eta 
sulfate:(ie)i i}... 4... SHCe(SOsara. H.6...- 832::25| deep yel.teryst.|. «sl. demu celine + ane 
seh TERS: .| Ge(SO4)2.4H20....| 404.31] rhomb. sulf. yel.... 
& « (ous). neat... Ce2(SO4)3..051..-- 568.44 porat or thomb, eo F 
sf se AA SEB <b Ce2(SOs)3.4H20....| 640.50 on asbestos like need. (5H20 
monocl.) 
rs FEDS cal tae auste Ce2(S0s)3.8H20....} 712.56} tricl. or monocl. sm. pink er. ....... 
ig MS i siaaen head 6 Ce2(SO4)3.9H20....| 730.58] asbestos like need., hex. er..,...-. e 
Gulfide a" SARSeUNE ... Ooi tales Me des 376.44] red cr.; br.-dk. purp. powd.....,... 
Cesiums....1. a57-.... (Cee HABE err 8 rae 132.81} hex. sil.-wh. duct. met.....0..... 45. 
bromater?. Saker. :.. CSBrOS:... ste ten = 260.73) 2... 75 SESS ee eee bee 2 
bromide?!q sar. 8.4, fuze SBr) Ky MSL |. s- 21273} cub. col./ 116984... > np shee Os} vite 
a ET= eee a, w0's OSBrbiisasthak eters 372.56] rhomb. .\..2. cheese ReE bg. 
se chlorodi-....... CsBreCl 328 0h yellow: «..Skaetemamteeaeites. 4 mate 
‘t dichloro-...... OsBrCle. .. chsh: 283.64) bs... 3s seleteeeelekelere aaa neta Ak. ae 
sf diiodo-........ CaBrio scents 466.. B77) cove. is. seals Geen eae eae ee eeteaat ie =a 
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Solubility i ing grams p per 100 cm3 of — 





























No.| Sp- _ Melting Boiling 3 i) ie 
ae point, °C point, °C Cold Hot : 
water maton Alcohol, acids, ete. 

1 | 1.66 d, 200 LA dhe. s. CS, eth.; i. al. 

2 | 1.26133 —111.6 46.3 0.2° 01459 s. al., eth. 

ch Oe ee —54 7 eC ae iin | cannes «A oe... | 8. CS, bz. 

4/1. 50915 BF tan: igen 7150 7 2 a (a i ae rs ae |e eee cee Pa eg Oe 

CaN ek 7 Cae ie | fil ES ae Be) | 2 sae IEF ag || a Seen ea ge SS Fe 2 

6 at 6.90; hex. | 640 1400 i. i, s. dil. a.; i. al, 

Ac es lars ssaiciae ffl Joe cecte ode. 14125 226.856 sl. s. HNO3; s. al. 

4) ie ene 14 dep. db (A ARE BEE) Lem ol bate hte kee be EaE 

> 9 12.528 —6H20, 100;), -<.-...-.- Ri. | eM REL all bette ke OA area ee Le 
—8H,0, 5.3322 
150 

10) ees Bole wale Hin aS SE 2- By alate Shc tee so i eteirae ee aes 
TIE) 7") SS Ost ae ee ae as Ca os ane St OS Beg | BE Ses oe 3 
(Ol eee ied. bh 123 deel. 4. pegs (ose SE s. al 

12) )2 2 i 1 Sn gecane | een d. d. 8./a. 

PAS PNeE = doo Pie aiwrs ateaodle Wer kee > - aa: aS ee s. dil. a., (NH4)2COz 

15 | 3.92° 848(794-812) d. 100 d. 30 al.; s. acet, 
NGNycrdstaies SP eaS 2 lA hind Ste-Gto 4~- Beet apd |) 8 bet sa, 

17 | 6.16 See: le fateh hee tee: sh Bt adele bos 0) coctesictatapeoecWo np ceils 
Lh t, Se Niiga: * damdh ee att 4. - fs Dea! elaine sb Re einen EE Dm ee 
SN Bile. eel esis be ORE. | ceo tee eo s. a.;sl.s, alk. carb.; i. alk. 
2, OS a Seeectat cal WRS ERR An oe ee OME SUS s. a., (NH4)2CO3; i, alk. 
Chall) OR] Rees (SP oe ees OD eer alas. bs. lh -eetieeieed arcuiearr > Pe 
3D ays 800 Ls tool sateda-30 «44 d. ev. Is Ve Sul doll Pate = - v..8. al 
Oe en tie Hos gedit: dap c% 448 - s d 8. al. 
a el Ce eee oe eee en a) Tg Sees | ite eiintteys let mene reseed eS ': 
MOLT tas ateiisrt +: —3H20, 150 |, d. 200 v.8 ¥. 8; 50 al.; s. a 

26 | 7. F55Orabale dah ee aes i i 8. H80;, NOs: i. dil. a. 
27 | 6.9-7.0 Ign. BOO fob Be Bd +-- L le s. H2S04; i. HCl 
Pee NLS. svt fsbo gts iW [eee += - ER Tite) “te bale s. dil. a. 
2 2 Se eee ree ree i. i. 8./a.; i. al. 

SOG Fes 2. | oe. ebayer 14 hie ie eee | wees Whee La. 
BNI TMC SOD cos awe ow f[ foeciccatnssig[emeee ces [fie cafes [Meee neces clerics, teins cbmc 
So P:ONe) loo dod-- iosedlh He te se: Rate Se et Sey Epes Ate mei or vee, Se 
Bohmeeee hae. se Git d. 195 iy. d. to |form basic} s: 
Pe eres Cass ee wi Dies dvaedh [ise OSe 5 ds OT ar: = s. dil. HaSO4 

Rpts) | oi atleh, « y4- ste pa tke 10.18 SU > Sis BAR Ameer © eee . 

2.25100 

715) hier 3 2 0) a [ee Tae Pa 8.535 Fae | NTS on. ae Sepak lern « Sheth 

37 | 2.88617 —8H20, 630) .........- 23.8° ja IU? | | ge Dah Oe, aba ae riscss 
11.8715 












OH ND hw e 


















BOE ea ge 68) Feo a tee 

10 82} col! én ae ae ee ne oe 
11 81} cub, cdl22:> see ee 
12 Be Poe 88) 265. 02 eee 
13 |  fluosilicate “Geile! ons Aer es 407.68} cub. < coe Shade pone s SRPET SES eee 
14 hydride: +27. tees a Cait Sac. eoe: 133.89\ wh.'cr... °: ., Siac 37a 
45| hydroxide.......2..... CROW! b53) Ss 149. 82} col.-y: la weddliqasss33es02;. S48. 
16]  iodate... CsIOs. 307.73] mon Whe: dev. ania eee Boe 
17 periodate. veers. -E- CslOx 323.73] rhomb. wh. pl.) sovetenewe 2 oS. 
18] iodide...... Css 259. 73] cub. ‘coll, ‘1:V8¥6.,. 0. ea naeee oe 
19 ne Se ee mc eae CORTES 5 he or tat 513. 57| rhomb. blk. .9J>. 222s aos 
20 ““ penta-. . Gals onc vacisvnaee s 767.41) trict. blk. | 9232 eee eee ee 
21 chlorobromo- CalBrCl. on. 375.10 pene yel. rel |. Pa eres . 
22 Sp Gibronio=, <2)... <i CsIBre. 419. 56] rhomb. : . SYUSSire eae eae omes ab ee 
23 “ dichloro-. ....... CalClgy rr. Sac. 330.64| rhomb. ‘pa. Or. ....<.0ss.e-0s-00-- 
24| permanganate. . Le CaM Ole 8 Soden O5E. 74 co. cow cite gees ee ee be 
25 mercuric bromide....... CsBr.2HgBrz. ..... 933.61] . 22... ce ee Ga ee ere 
26 “chloride. . ‘| CsCLHgClh........| 439.79] cub. or rhomb. col., 1.792........-. 
Wi IP. Wtrates. . 2 cette e ek «sts CsNO3............| 194.82] col. hex. or cub., glit. 
28 ...| CsNO3.HNOs...... 257.88} odti! .!) ioe Se eae ees to 
29 3 act gaa auc2 col. plates. 55 =. sts5 sameeeee s S- 
30 C yel. oryst: As. eee ees 
31 or.-ted OF..... fos dds de cetegs nce oa" 
32 pa. yel. need. ..c0- concrete sate 
33 choo: br. Of... cdnasge eee teetenes sas: 
134! yel. cryst:. coca: bn cea ee Ds 
35 |  .silicotungstate wh. ¢f.)... «5,3 -.de + She ee er eee 
BG)\  asdifates sorts 2.85 ask Thom, er hex. col., 1.560, 1.564, 
‘37 et”. cree Tee rhomb. col: pri. is. s2sdiegn. s+. f:- 
Roe fee MGNO eS es eee oe oie wh.-cr., deliq. J... .<5scanteeeer el - 
39 «de. amor., dk. red. 3-95 saa © as - 
40 . pat Jae S tetr. ...... sve das nape es © Oe 
41 a a yel. leaf. . ....s seca Ohateetes b gas 
42 “tetra. yee. oe: 
43 e nta- + SG ohne 
44 wae eee brown-red,........--- 
45 Chloric acid known only as col. soln 
46 per- HC10s. col. unst. liq.......- 
47 “ “ uf HC10..H20.. 118.48} need., fairly stable. . 3 
48 “ “ HC10..2H20.. 136.50] stable, liq. 1. as<eesesceccune eee 
49 | Chlorine: .........4.5% Pit Sats see 70.91) grnsh.-yel. gas or lq. or rhomb. er ; 

| gas 1.000768, lq. 1.367 
ee 
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Solubility in grams per 100 em? cf 





Hot 


water Alcohol, acids, ete. 


water 



















re, ve Ge. meh fr. 55..2.. 3 v.58. 119 al; s. eth. 
a oe) a ae 209.35 |v.s s. al. 
SS SS ee | waneees 37.918 s. al. 
Cs ee 0.8° 3gree i. abs. al. 


W208. ne 





vs |v. S. 


3 —33.7 | 310! cm*; ris }s. alk. 
; (—34.6) | 146°g | 0.57” = 
ee Se 
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PHYSICAL CONSTANTS OF 








i a Te 





Chlorine 
azide (chloroazide)..... GINs .. 26.QAS fe0. 
fluoride .2 «<2 .4¥-35.5 =. 1F 
ee tre. URE 
hydrate OE Con co Re 
oxide, mon-...........- 
Gs) oes eS A 
““ hept-.. } 
Ghiorosulfonic ‘acid.| SOsHCI........... 
Chromium......... (Se ee ee 
ammonium sulfate (ic). .| Cr(NHs)(SQs)2. 
12H20 
arsenide (ic) 
boride (ic)... le... ws 
bromide (ic) 
carbide (ic)............ 3 
carbonate (ous).......- co ee a 5 
chloride (e).. pe ere Se Ede. ee 
Breda 5 Re CxtOacis Bee Ren 
7 .} [(CrClo(H20),].Cl. 
2H20 
e “$ £. de. oc) CrCle. 10Hs@h t.3... 
if (ous). . pat gs. Gels, 9.8. 
fluoride (ie). Se eee CrF3.... 
8 Rae a): aye atic 
eile nie CrF. ae Wee So. 
COUR) noo eee ro ~~ 
hydroxide re whe .gceee CrQOH)s. ..<.¥<... 
d Cr(OH)s. 2H20..... 
ae (o us) WHat Cr oe a cca SO» th 
iodide (ous)..........-- Orlet. os cae Se. 2x 
mitrate GG). 2b. «2.5 aes ee Cr(NOa)a.7} Hs 20... 
fF oe tes. eg | a. 
nitride (ic).............] Cr a 
Celie (1G) os «oa tee ots ee ach 
meat) ss. See tee 0k eee ee 
| a eC he ee 
4s oy a oe GG 
oxy: yehloride..........+- CrO2Cle. . 
orthophosphate (ic) Soe Cr(PO,).3H20. ... . 
Pee Cr(PO4).4H20. ..,- 
~ ‘ .| Cr(PO,).6H20. .... 
phosphide (ic)... .. Cres. -..eok es 
potassium cyanide (ic). - ‘| CrK3(CN)s.. 














ts 2 a 








veer eee erent te eee 


rhomb. It. yel. Wea Fe Oe 
yel.-red gas or red-br. rea sts os 


red-yel. gas or or.-red cr.....-.- 
col. oi 
col. so liq., 1.43714. .... SES2-- 8. 
cub. steel gray. v. hard met........ 
cub. grn. or vit., 1.4842 


hex. oly. rnd ees Et 


hex. pl., gragyddeliq. .. <-> -@te.2-* 23. 


gray Cr...... Sl ocantaee aacecea> POO 
amor. gray bl,.....-.+.-++--+++4+- 
i vit. pL ie delig. 8. or.)......-+ 0&. 

PEO 42 Glee Om wo BR 


Pay a hoe se echs coe See bE 
monocl. purp. 





br.-blk. powd........-- 
rhomb. red., deliq...... 
dic. red. lig. uss a<s see eens © <r Ake 
violet cr. . sis4-= + 





gr 
tricl. vit. . sus eaee ess ghd 6 :!- bb - 


gray blk. cris... -- see ew eee ye eae 
yel. monocl.,.,..---+-- waa tah 4 


° . eo * ar 






JORGANIC COMPOUNDS (Continued) 


; gr.or | Melting — Boilin; : 
ns antsy "point, Eby ERE Cold Hot 
water water 


‘DBOOK OF CHEMISTRY AND PHYSICS 


Solubility in grams per 100 cm$ of 





Meahol; acids, ete, 


























BO eee ee als Bafa iv <2 4 d. alk. 
2 | 162-100 —154 + 0. 5 | —100.8 d. ee i) ee ee Oar re ee 
3) 1.7738 —83 11.3 d. 50 ( ... |; sro tide. 4-8: 
CATS SEs —50 | aa ae 2 1 ee ee s. HCl 
5} 1.23 B..9.6 vy .thed jet STS.7 CA ee |) PP MA Oe < ) ge a 
6 | 3.899 g/l —20 3.87; exp. | 200 cm? | d. to , s. alk.; H2SOs; exp. C 
I eas comp. 
7 13.090 g/l —59 9.9731; exp. | 20004 cm’| d. HC10s,|s. alk., H2SOs; exp. C 
- 100 Cle, O2 | comp. 
ch ie eee —91.5 Be a eid a, Se ‘ls. bz. 
9 | 1.76618 —80 *| 158 a to HsS Qet AG d. al., a.; i. CSe 
10 | 6.92 1615 2200 s. HCl, dil. H2SO4; i. HNOz 
11} 1.72 - 94; —9Hs0, |] .21 20.2... 21.938 32.8%: s.al., dia - : 
™ 100 grn, at 
70 
cof ot SR | SeGCaee ae | Geers : 1 pH 
ae pte t-«-.. -- grag id watg 1S Toe... i. s. fus. Na2O2 
14 | 4.250 N73) eae subl. @ 200% | <aid, . - v. 8. al.; d. alk. 
qe i ki 
eS | RRS SPs ) Ceeeee ae 200° °°" FRR a. v. s. al.; s. fus, Na2Qo; i. 
et. 
16 | 6.68 1890 ite i s. dil. HCl 
Wie harenee Og Are ieieesea era wualbal HiAot? ,--¢ i. eth., al.; s. min. a. 
“hie eS | See i. (23375) | i. (s.) i. a., CSe, acet., al. 
19 | 2.76 95 75 s. al.; i. eth. 
20 | 2.76 83 58.535 8. s. al.; 1. eth. 
vo ie Seo S eae) Span Nk: NS (ETE Le. vy. s. al. 
Ve) Cea ee ioen ation Vv. & y.8 sl. s. al.; i. eth. 
23 | 3.8 > 1000 pee a8 ee sl. s.a.; i. al., NH3 
“y) o oa 8. 8 8, a.; i. al, NHs 
2) SES, Re Oe Wi8. . wholly... s, a., HCl, KOH; i. al, 
26 | 4.11 1100 slo Hi ofloS },,. s, h. HCl; i. al. 
yy | OA eee oe i. s. a., alk.; sl. s. NHsOH 
224 (ER ne —2H20, 100 i. i s. a., alk., NaHSOs 
Oh foes er Gee. eh Bl d.. -... #0900). ox 8. 2. 
ce Te Ss 2 Sacco ee Ee Oe ie aerator Cos 
BBP sas ol to 100 8. Bo!) ., (ape) stad. <3. -=... SOS hS 
RE eres ents... 37 8. 8. $s, a., al., alk., acet. 
Le GR ARS d. 1500 do, MOWRY, 02 i. a., alk. 
34/521 1990 1 i i.a,, al., alk. 
Me Sermo oe 4) =< Te i. i. dil. HNQs 
i | +s 9 ee a —O, 300 Bo OUD wf, BA HNO; 
37 | 2.70 196 16615 206.7:0° eth., al., H25O 
38 | 1.911 | = d. d. . eth, ac. a.;d. al 
ON eS | Oe eae sl. s. alk.; i. ac. a. 
0 SS SSS Mariani sl. 8. 8. a. 
41 | 2.121 + mea sl.s a., alk.; i. ac. a. 
eb Se Wines hee PEt). | wee b ass s. HNOs, HF; i. a. 
epiaeer OST i, al. 





* Several chromic salts exist in two forms, a soluble and an insoluble modification. 
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a } a4 
PHYSICAL CONSTANTS 0! 
No. Name Rornuala Mol. Crystalline form, color and index 
te wt. of refraction.» 
Chromium 
1 potassium sulfate (ic). ..} CrK(SOs)2.12H20..| 499.42) cub. oct., red or grn., 1.48i4....... 
2 rubidium sulfate........ or wectes 1091%61)) cub:; 1.482: 4cb sc csemeeeaen tae: 
. 4 Ho 
3 Croiie.)..... hed one 212.15) tete. pr.c@idetw <ocealeeuke £46 - 
4 GF S04)s. cs 00 392.20] vit. or red powd..............-... 
5 ...| Cre(SO4)3.5H20....) 482.28) green amor..............-.20---- 
6 ., ++ -| Cro(804)3.15H20. . .| 662.43] dk. grn. amor. s¢...........-..--- 
7 elt .| Cr2(SOs)s.18H20... .| 716.48) cub. oct., bl.-vit....... 02.5.4 -.4. 
8 “ (ous) 274.18) blue?) «a auhh Rea eeee oe 
9! sulfide (ic). . . | CreS; 200.20} br. ‘lk. POG. < tenes ae 
10 = (ons), ‘(daubre- Gh ea ckekee. 84.07} bik. :powd.. cbc cua seemienetiel clos a 
ite : 
11 v Ly ee ee CrsSs.. 284.27] gray-blk. powd...........i4.0+-55 
12) Cobal®: 2634 hs oe. Con, . U8 58.94! cub. silv. gray metal..... . nS SE 
13 pominete (Thenard’s Co(Al02)2. . 176.88] cub. blue. 22, hs eee etree 
ue ; ‘ 
14} ammonium fom CoCle.NH;sCl.6H20 | 291.44] red, deliq....... Pee ek oe. aa 
ous) ' 
15 is Poe CoNH:«POs.H20. ..| 190.01] vit. cr. powd......5.-....--.--.55 
ous 
16 - sulfate (ous) pa ned 395.23] monocl. PAA} 1.490, 1.495, 1.50 
2 : j 
17| arsenate (ous), (ery- Co3(AsOx)2.8H20.. .| 598.80} monocl. vit.-red, 1.626, 1.661, 1.699 
thrite) 
18 arsenite (ous),......... CosHe(AsOs)4.H2O.| 692.60] rose red..........--00---+ 95s 00. 
19.| ‘boride io) /2.228 5 5.1 GoBi dens. kh t 60:76) pr. ... (Re. besa wee eee aaee 1s 
20| bromate (ous).......... monte 6HaQ. . .| 422.87] oct. red-. A, -5 cess enue ates «be 
21 bromide (ous)..........| CoBrz....-........ 218.77] grn. er., deliq 
22 “ eS AE ow is CoBrs, 6H20....... 326.87] pr. red-vlt., delig. Aides. «aas) isa 
23 carbonate fos eases COOD Sis. «anh s vies 118,94] trig:, red, 1.855, 1.60......5... sa 
tite) 
24 * basic Se | 2CoC03.3C0(OH)2.| 516.75) vit.-red prisms 
25 carbonyl, trie... sa m0) Tm Re Be 142.94 = =: We Fe 
26 Sa GACO)s. svcabh cat 170,94) or. cr! G23).dpe ne baw casas a> sane 
27 chlorate (ous).......... Co(ClOs)a. 6H20.. .} 333.95 9 ‘et ook 
28 perchlorate (ous)....... Coles. ; - Jeu... 257.85] red need........... 
29 ‘es <2 1 ae Co(ClO4)2.6H20...| 365.95] hex., 1,55¢uhke oes 
30 cliloride (ie)... 2. . 2]. GoCls. ... 292... 165.31] ruby-red cnypis ns wade ce ce aoe 
31 sf CATT) ho ae ee COI <0 oc Tahoe 120 °85] ‘bl. or. .f aik.cck carey ears does 
32 ae ee CoCls.2H sO be |...) TOSS BON 0s. aw <:shap abelian eee me a a a 
33 : Ce ee CoCle.6H20....... 237,95] monoolired... )4.<. se vos eg ols + see 
34 chromate (ous)......... COCFOa: PRD visi 74.95 ‘ber abr. powd, jcnovs-suue gt peome' 
35 eyanide (ous).......... Co(CN):.2H20) ....|. 146.99} boff..... ssp eee aa 
36 1" fe .| Co(CN)2.3H20. . 165.00] amor. red-gray powd.............. 












Cold 


water 














~<a det poe 
i. Se gtoert LA oe lisse 
1000~C~*” —10H:0, | s 
100 
ed i> 0 Say PO pe ee eee 12 
100 
Cesare ay | Ree 12.35" 
nhs sete SD fg he i. de 
2 ee eee it 
(a ee ee ji 
1480 2900 ji 
Ope ey eee Be ap AE eae BE 
SS bee ee } ¥- & 
wget Sag, Bh ee iL 
1 oe Roe | 20.5% 
OS tea ee F 
Fie; 1 ft do 
ep ceed AE RE 
‘ee |) ae 66.78 
47-8; —6H20, 130} s. red 
—4H,0, color 
100 
oS Gwen, Md GA eA EE L 
Srey d. 52 li. 
61 d. 100 | 558.3° 
Fee cteeh, POMS | 100° 
(ey Are! TF et ate. 
meteor ey oo... =k 3 
subl. ; 1049 | 457 
aes —6H.0, tio | [7am 
}, 4 ; 
|’ 49.9% 
28-0, 280} 0 bi 


~Soluiity in grams per 100 emo 


Hot 
water 











Aleoholpacids, ete. 





s. HNOs; i. HCl, dil. HeSOs 
fsa 
ia. 
rie’ 
/ ial. 
s. dil. a, NH.OH 
s. a., NH:OH 
s. HNOs 
s. NH:OH 


77.1% al.; s. eth. 
}s. a., eth.; s. al, bl. color 





is.a;i NHz 


/ 
js 2, ee 
d. with 
* al, ak 
|S al 
| s. al, acet. 


544 al.; 
meth. al 

y.s al. BL color; 0.29 eth.; 
Ss. acet. 


8.6 acet.; 


s. a., NH:OH 
s. KCN, HCl, NH:OH 





™ Several chromic salts exist in two forms, a soluble and an insoluble modification. 
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4, 4a 





eS 























ae 












Cobalt — 
1| ferricyanide (ous)...... Cos[Fe(ON)sl2..... 600.60} red....... One ce eee oF 
2]  ferrocyanide (ous)...... CosFe(CN)«.7H20..| 455,88] gray-grn........... oY eee ee. 
3 fluoride (ic) venearaaieed Cohet acta. ay 115,94) grn. powdegs.| 20. 005+s + Haseg Cas: 
4 (OS) cece pene Core PASO Mey ee: 132.97} monocl. rose red.. 5 SRE edits e j 
5 0; ae We) eer ea CoF:.5HF.6H20...| 305.07] trig., a retiaece eerie. F j 
6] — fluosilicate (ous)........ CoSiF's.6H20...... 309.09] trig. pink, 1.382; 1.387...... F- 
7| hydroxide;(ic)....;....-| Co(OH)s..«..:...- 109.96} blk. te powd A ataie aes saSaney sh 
8 § Co(Q8) sie. Sach 2. 92.96] rhomb. rose red... . . Sees hh 3 
9} iodate (ous)... . vat COM Os)e; «. son ts os 408.78] bl. vit. need.)........++ Rtn tf 3 
Oars eae , Se dene Monee 516,87 | \<\. 5.0%. ea Rents eee ord 
11} iodide “ Colle)... wash => 312.78) br. red, deliq. doa teats eee 
12 i Cols.2H20 348.81 pa del eligi hvi9 sith Raw sa eokew A 
13 “ * Col2.6H20... 420.87| hex. br.-red......... Say : 
14} magnesium aluminate CoMg(Al0>)s. . p11) O11) ee) en UAB - ae 
(spinel blue) 4 , OF 
15 |. nitratei(ous).. i... cas Co(NOs)2.6H20 291.05] monocl. red, delig.............-. 
‘ 
16 oxide (ie). . ay | LHOMO Fears souk date 164, 88} blk. ee pe ree 
17 (ous). . hit OWE As Litt hae |) de Oe pcb. ri 
18 *~ (ous, ic).. | GosOa:. Js.0.0 a0. . (P2480) 82) eb. Blk. scene meee 
19 orthophosphate (ous)....| Cos(POx)2.........| 366.86] redsh....... 
20 * .... | Co3(POs)2. 2H20...| 402.89 pink powd... 
21 Se |... | Cos(POd2.3H20. ..| 420.91) red... ot. iiip stew 
22 Lg “| Cos(POs)2.8H20...| 510.98} redsh. powd.......-. 
23 phosphide............. ine ave nto 148,90).am. need..70t ueeu ee 
24 orthophosphite (ous)... . CoHPOs.2H20, . 175.00] vedsh. . :.. uh 4es<sp sens eitbe> G0 ¥ ¢ 
25 potassium carbonate CoCO;.KHCOs. 29111} fose oryat... oxgane eee eis shh © 2 
(ous) 4120 ; 
26| potassium nitrite (ic). . .}| CoKa(NOs)o. . . 1452.29] vel. pr... .. .sueaiee sek eMRD >> 6 { 
27 be ty “ ~..| CoKs(NOsg)a. H20...| 470.30 gel. cr. DOWOs dosnkbeaueess «baw 
23 ¥ ie i: er; PEN On), ,OK NOs: | 958162] tetr. yel.p sepa... + comenenah Oss ‘ é 
29 i sulfate (ous).. | CoKe(SO4)2.6H20. .| 437.35] monocel. i red, 1.481, 1.487, 1.500. 
30 perrhenate (ous)........| Co(ReOs)2.5H20. ..| 649.64] dk. pink. ....0..++s0eeesepe eee ge 
31|  selenate (ous)..........] CoSeOs.5H20. .....| 292.22] tricl. ruby red...........-+-.00-- : 
32 selenide Sa Seek. ae ae ne 35 a 
33 silicate (ous). . Ra i? ee 
34 sulfate fies Cos(SOa)s. -.. .j.'... 
* 35 ous). . Gosh s. a8 272-10) 
36 a | (bieberi te). one 7H20.. 
37 sulfide (ic). . CE ae eitetae obs 
38 ” (ous), (eyeporite) a alse OE bala 
39 : ‘ Coke. . 4 
40 sulfite ey . | CoSOs. 5H:O.. 
41 thiocyanate (ous). . .| Co(SCN)2. 4H20... 
42 tungstate (ous)... 6.5... COW Os, . we aes» A) 
Cobalt complexes: 
43 | aquapentammine cobal- (Co(NHs)sH20)Cls . 
tichloride ‘ | 
44|  chloropentammine co- | [CoCl(NHs)sJClz...| 250.47) rhomb. dk, red-violet, os. 2... ...0< 
baltichloride | 
ARAN, ESR TLIO POES: OTN NING 
880 s 


16 
7 
18 
19 
. 20 
*21 
ei FF 
23 | 6.45 
| .-1 > eee 
26 ae 
tt » @ eae 
| aa 
29 | 2.218 
* in ae 
32 |} 7. 
. 3 * 
S984 bil 72e.t 823-5 
3 lit 
| 36) L94sis 
. 37 
- 38 
39 
i) ae 
am Sh) 5... -2 iva.t & - 
he) -stpeaemmalinds 
i 
0) = 
+44) 181995 





eee eS ee 


See a eee 





es 


wnt tet tg eee meee eee 


& H:SO, 
1.045 meth. al.; i. NH 
Flea eres 





sae xtieu <2. L 
c. gga | Pee i 
en ee ee ves 
—8H30, 250.) 5 .50...- sls. 
teat [¢ eee SR i 
BL at25@nnhs-33-252-.- sls 
Gm Hari 23-082 5. a 
ee era ee sls. 
ee gets ee i 
“oF See 0.089:7 
br“ om ess. |e 
a bs eS 4 a 
Se ee eee ee ie 
fed Bicis: dbo a 22>. hae 
b> mph | a Seer 3 i 
SF 22kt tio [oo ad. 
959 fe eh 
96.8 —TH:O, 420 | 60.43 
See a eee L 
>1100 | a BE. 0.00033" 
deme: dye beth chE EE -- i 
tS ECta? ee eR i 
B - Seee Acne ts -Gri s. 
Se Be ee h 
AWD oh be 65-406 1 0" 
shiek: beers 234 (68-25. jose 
| = 
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J Mol. Crystalline form, color and index 
No. Name Formula wt. ‘of refraction — 
Cobalt complexes: 
1 pee Ce cobaltichlor- | Co(NH3)sCls...... 267.50| monocl, or. Js. nosedeewenenet op ee > 
ide 
2 ecg e cobaltichlor- ee Cl]. |} 251.45) vhomb, ‘gern ye reneeeenneet ee eee 
ide 
3 | Columbic acid..... 925.90). steer tiece's i ofatepetee =i emer a 
4 | Columbium (niobium) 93.30] rhomb. steel gray lust. met., 1.80 
5 broihide: 43}. ..00. 8.) CbBrs. ree 492.88] purp. red...-:......- =o MORE? &, 
6 chiorideys ee eee. CbCls 270.50) yel.-wh:, deliq......:2- 50. sues: of 
7 fluorides... 000.4 66 ot. ChE sh. ceeek ae tee. 188.30] monocl. pr., col. 
8 hydridéei sett ee. c. ODEN, saeeca sf af 94.31 d. 
9 hydroxides osc sivs-5.0- Cb(OH)s 178.34 
10 nitride!) MP0. hn s: CbN... 107.31 
11 oxide, mon-......+....-| CbO 109.30 
12 SUS Ine... cents = ObOsh. senor 125.30 
13 $ret tes hanes peptell CDA. sii ciecie ek +0 266.60 
14]  oxybromide............| CbOBrs 349.05 
15 oxychloride. .........-- ChOGIas,.. ccacheee 215.67 
16 oxysulfide...../.5..... CheOSs: . ow. ashe 298.78 
17 potassium fluoride. . CbOFs.2KF.H20...| 300.52 
18 | Coppers yt t i kk... (OURS Spree era ok 63,57 
19} ammonio sulfate (ic),...} Cu(NHs)4S0s.H20, | 245.77) r 
20] ammonium chloride (ic). Cena HCl. 277.51 
2H:0 
21 iodide (ous) .} Cul. NH«I.H20. ...} 353.46 
22 orthoarsenate os Ne act Cus(AsO4)2.4H20...} 540.63 
23 acid (ic). . 2) Caso 9H»0| 911.62 
24 arsenide (ic)..../...... CusAsz........ 467.71 
25 orthoarsenite, ‘acid (ic) CuHAsOs.... des 187.51] gieen powd....c.scsrrecnserss os ; 
Ce ae s green or Paris 
green) 
26| borate (ic).. ; gabe 138.39} bluish-grn. cr. powd............... 
27 boride. . tie Ty 212,35) yellow. ... .'cc.p geese saa eR 
98 | bromate (ic)........-. CulBrOs. 6H20...| 427.50] cub. bl. grn..... a pana nee arpecs i 
29 bromide GO) oaks att om CuBran.... rt ..- 223.40) monocl. blk., deliq................. 
30 (ous)... .| CusBre. . 286.97] cub., tetra. Whi.. wos sneseseeen soe 
31 carbonate (ic), (asurite). | 2CuCO3.Cu(OH)s. .) 344.73] monoel. bl., 1.730, 1.758, 1.838... .. 
32 carbonate, basic (ic) CuCO3.Cu(OH)s. ..| 221,16} monocl. dk. grn., 1,655, 1.875. 1.909. 
, (malachite) 
33 carbonate (ous),.... 1 of Our 167. 14] yellow... :> see oe ae ee by 
34 chlorate (ic). .......... CulclOas OHO... 388.58] cub. green, deliq 
35 chloride (ie), eihey CuCh.... 134,48] br. yel. powd. 1.0. .c..sceemecwes. 
cite 
36 Ks (ie). . .| CuCle.2He0....... 170.52] rhomb. grn., deliq., 8 1.685......... 
37 a (ous), (nanto- CusCle so... e see.) 108.05) cub. wh., 1.93). cence 
kite 
38 chromate, basie (ic)... aes 2Cu0, 374. 75) yel.-br.. .\0) ! tue rannsneiiitente’s ake 
HO 
39 dichromate (i¢)......... Cain: 2H20.. 315.62] blk. cryst., deliq, ............... t 
40 cyanide (ic)............| Cu(CN)2. 115.59] yel.-grn. powd 
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Solubility in grams per 100 cm® of 














Mel Boiling 
sale pomnt, (0 ete et Alcohol, acids, ete. 
*y cod Nid idel Gee 4,26° 12.74.65 | s, cone, HCl; i. al., NHsOH 
ak Bilal be dhs 4 te Se 9 errant | yeweate Bae s. a. i. al. 
Ss. comgre bpd 0 Har ce i. eae... |S. KOH, HP, HeSOq; i. NHa 
1950 2900 i i, s. h. HeS8Oq; sl. s. HCl, 
HNO; aq. reg. 
Hg Feith hi es onary oT a HCL, Olea etn 
75.5 PE nee ide Gi .al.; sl. 8. CSs, chi., HeSOs 
og aime edi | 3 AR le tacaa aoatba dees th Seg 8 Sia s. HI, H2SOq 
Se: Pe i, APA Ace | Beeman ts Bs 
AA eh egg ot io Re (| ne SR s. HE ++ HNOs; i. HNOs 
ore Metis a 1 syacess [Be Ol, Hs8O0es i. HNOs, 
KOH 
Gora Care'ins i. ceesess | 8, HeSOa; i, HNOs 
ar ‘ i, 8. H2SO4, HP, alk. 
d. 8. a. 
8. d, 8. HeSOu, al.; i, HCl 
ar 8. H2S0y; sl. s, HF; i. HCl 
1083 i, s. HNOs, h. HsSQ4; v. sl. 8. 
vat NHOH 
te Petal FS elie eae a 18.525 |, i. 
HOOP aT hie nsec vase 33.89 99,380 8. i "al. 
eect i dual Leeks Std dss d. d. s. NHal 
Renee tesa eh TAR Ca¥ ure de « i i. s.a., NH,OH 
Decks fh My Gh ede i, teswees |S. Oy NHVOH 
Dy eT Big cde i. i, s. a,, NHsOH 
Ce tee inlet wits de> i, i. s.a., al., NHsOH 
Aaeify tennes cunt: MA debates 8. cal bs, «| [ic dt che ikea Si 
d. 180 B10, 200'|'v.8), ye licens... 8, NEROH cilescaael W 
he ee in ey ee Be ABE ci CH Neate }.0.° s. al., acet., NH3; 
504 1345 v. sl. 3 d. 8. HBr, HCl, NOs, 
a NHiOH; i. acet. 
G. B20 54 conlh Ss S110 ce i. d. 8. NH\OH, h. aq. NaHCOs 
O:200 | || ten dfebon. i, d. 0.026 aq. COs; 8 a, 
NH,OH, en i. al. 
Bee Le ccally his a4 i. i. 8. a, NHLOH 
65 d. 100 207° v.58. 8. al., acet, 
498 d, to CuCl, | 70.6° 107.909 | 53! al.; 68! meth, al. 
993 
—2H,0, 110 | d. 110,49 192.419 |g, al., eth., NHyCl 
422 1366 (20.1. ie eS s. HCl, NH,OH 
—2H20, 260} .........- foot | Mots 8. BN dil. a.. NHsOH; 
i, al. 
picid obiaiailh Hl plies.» Vv. 3 d, s. a, al., NH,OH 
De Oe et Fics hats ae Ce IE tats ive s. a., alk., KCN, CsH3N 
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s Mol. | Crystalline form, color and index 
No. Name Formula ks offrcfeactataand ris 
Copper 

1 cyanide (ous).......... Ons(CN)sicoe,)... 179.16) monocl. wh.......... Soe 0 ee ee 

2 ferricyanide Goleapeces = Ge Roane a ee 

3 CoH) Je a ‘e(CN)s...5..- 

4 ferrocyanide ta aden es CsfetCN}. Ui 

5 oP). Rate race 

6 fluoride (ic). . cu 0. PE 

i cor? QnA Me egos Helle.” oc 2 gy bees 3 

8 fluosilicate (ic)....../.. Cust. 4H20...... : . 

9]: ‘i es dee See CuSiFs.6H20..,... 313.72] rhomb. aL, deliq., 1.409, 1.408, bi be 
10 : (ous).......: Cube: co 5c5) 6. 20} Fed powd!. -.. <1 tans oeReeeeeR ee 
11 hydride... ..... (SC) PERS ae ied ine red-br..... S4.o0 seme watvionte ae i- 
12 hydroxide (ic) Cu(OH)2 bl. gel. or amor. bl. powd=....-.. 44. 
il ale _~ (ous). .| CuOH.. yellow. : 5.225. f= oeeenmer Sahl 
14 iodate (ic).... : Cu(I0s)2. - monocl. grn:) 9... teeters oe Res 
15 ng LO eh ie Si Cu(IOs)2. H20 tricl. blud,cnap 4} Aces ese Sb b-lst- 
16 Foe iDASIONG GIES. dss: CuOHI0O; rhomb. grn 

17 periodate (ic).........- CusH106 grn. powd.......-.. : 

18 lodide (ous,) Medtite)” CONES © Baier te eile Sub: wh:, 2.346. neeee eee. che . 
19 nitrate (Ia). sy cres fea ss Cu(NOs)2.3H20.... 

20 g sae inet cote Cu(NOs)2.6H20.... 

21 nitrite, basic (ic)....... Gaus. 

i paoH)s 
22 MALO ee kes, See re AUN evo oe ass 
23 nitroprusside (ic)....... Cub GN)NO. 
, 2H20 
24 oxide (ic), (paramela- | CuO.............. 
conite 

25 ALE (Linorite). =. 2] CaO. 5 ioc... Sess 

26 “* (ous), (cuprite)...| Cu2O............. 

27 SO) -pores 5 362225 2b ae CuO2,H20....5..0. 

28 “ sub-.. AGIOS 855 5 Sob aie 

29 xychloride. (ic). . CuCl. 2Cu0.4H20. 

30 thophosphate (ic). att Cus(PO4)2.3H20, . . . 

31 phosphide fie) Aa See toy eee oe ; 

32 Ahh Cee, PU 221.73} gray blk 

33 orthophostihite (ie). | 2: Oe CuHP03.2H20..... 170-63] S05... YS ee 

34 potassium eyanide (ous).| CuKa(CN)s.. ‘| 284.90] rhbdr. ¢ 

35 rubidium sulfate. ..,...| CuRb2(SOs)2 “6H20.| 534.66 ees 

36 selenate (i¢).,.....,... CuSe04.5H20....., 2082 85ttriol. bl... 0.8 ia catenin ee pA 3 
37 sulfate (ic), (hydro- CBO. eS 15963} grn.-wh. rhomb..........5050s 4008 

cyanite) 
38 “« —— “\(bluevitriol | CuSOy.5H20....... 249.71) tricl. blue, 1.514, 1.537, 1.543... . , 
or maonte nine 

39 sulfate (ous)... or Pcs wn 223. 20)\grar Powis, .< hin Cedbemehey ea dea 
40 sulfide (ie), (covellite).. it ees a 95.63} hex. or monocl. blk..............0. 
41 ** (ous), (chaleo- Rush $..5. SURES 159.20) rhomb. blk..,....-ese---0 Pose 2G 





cite) 
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point, °C Cold 


water 





Solubility in grams per 100 cm? of 
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water 











Alcohol, acids, ete. 























Be ae NH.OH, BONG si 
s. NHsOH; i. HCl 
s. NHsOH; i. HCL 

HCl, HNO: HF; 
i. acet., Hs 
s. HCl, "HE, HNQ3;,1. al. 


Er heer 8. 
eee a 8. “NEON, KCN 
fon Ss | = 4H30, 360) tap cae. - 8. ze Nis OR 
24 (3g A i er s. dil. aa dil. HNO, 
15 | 4.87615 —H:20, 240 | d. 290 s. NH:OH, dil. H2SOq; i 
al., dil. HNO3. 
16 | 4.87815 Galv0 a Ul ast eee.) 4 s. dil. H2SO« 
“4 ee SER BR ee d. 110 100-120 s. dil. HNOs 
18 | 5.63155 605 1290 ieee KCN, NH:O8; i.'a. 
19 | 2.04739 26. —HNOs, 170 100%-5 al. 
20 | 2.074 —3H20, 26.4) ....25....- s. al, 
Ube AE eS eet] renee age ab ere see s. NH,OH; sl. s. al.; d 
dil. a. 
| ele ee GSS00 5 tule 182 - EGR d.a. 
ee hae te ale ao che ots s. alk.; 4. al. 
24 | 6.40 0267 Lote. casts i. i. s. a., NHsCl, KCN 
25 | 6.45 91026), "by fe, pac). i, i. s. a., NHsCl, KCN 
26 | 6.0 1235 —O, 1800 |i i s. HCl, NH.Cl, NH.OH; 
sl. s. HNOs; i ial. 
oP 8 a I) OD Hae a Rie ap Ale oe ee) 2, 8.a.d.;i. 
Cece. ES ar oe eae Sa Lg cathe at less SS d. a. 
LN le sii, OPEC ALSO [htc crack nik lose tee 8. a. 
oo) nae Re renee i ss’ [sa NOH, H:POs i. 
3 
31 | 6.67 a a al WA tes Arg 1S alee tit tice tae s. HNO; i. HCl 
(7 a irl at) Re me ee Po ae gL Ae s. HNO; i. HCl 
2 ee eee ne oa onart i Tees be? 1.8 02, ek eee he ee 
ie: ae ose on Wl saw saeg obs Ws Soa a rose Goss! [Matai talctee eer bre sates 
UU eee iy oor ta alg |S Pe et BR BIS cea yikes Sol a Veer eee ha OEE tt ge IO 
Sern Mea ee eek das oe pps 25,715 d. s.a., NHsOH; i. al. 
37 | 3.606 200 wou to 14.39 75.4100 |i. al.; 1.0418 meth. al. 
a 
~. 38 | 2.28615-6 —4H.20, 110 | —S5H20, 150 | 31. 6° 203.3100 | 1. al.; 15.618 meth. al 
oh Sn S901 ee be ee ae Oy Le a eee ee Le 
40/ 4.6 tr. 103 d. 220 0.000033'8} ....... s. HNOs, KCN, h. cone. 
HCl, HeSOu; i. al., alk. 
41] 5.6 PANT le Te dat canes bc 0.00058 | ....... s. HNOs, NHsOH; i. acet. 
a Ee ot og ied A ee al ee eee. 
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No. Navan Honmula Mol. | Crystalline pee color and index 
wt. of refraction 
Copper 
1 sulfide (ous)..........- CoP ie gietor 159 /20)'cub. bik:]:? 30s cern ee att ae 
2| sulfite (ous) Cu2S03.H20....... 225.22] hex. red or Whoeewonmininen sista : 
3 tartrate (ic). . CuCsHs05.3H20 265.65] lt. gray bl. powd............+.-..- 
4 thiocyanate (i i Cu(SCN):2......... 179.71) black. ...../escrlel eeneetettiaereterstetate Ae 
5 (ous GENS JL cee 121.64] wh. ....:.40 conn see ete oes 
6 GiAbtate Migjes ssn. CuW0s.2H20...... 847.60}: oct. It. gris... doce coe tt ee 
We Gyanic'acid.,. .12 «leas an 43.02 
8 % thio-..... 59.08 
9 ay “  cobalti-. . . Fee oiiies H:0. 454.04 
10 | Cyanogen: 46,5 <j... OaNar serie flee 52.02 
11| Cyanogen com- 
POUTLGS Wet 3 pe organic tables. . 
12.) Dysprosiumiery, (oh 2: | Dis. 0.0826 
13 BOTAN rors Rice «ur t= +E Dy(Br0.)x 9H20.. 
14 carbonate. . = .| Dyo(COs)3.4H20. . 
15 Chloride: yo ya- t5e aa => ¢ DyCly, ..3 5 eke 
16 chromate.was- tae sc 2s: Dyx(Cr0s) 3 Seg 
17 MUULE. Lest oF alos fses Dy (NO SH - 
18 Oxide. Nae cosets be Dy2Os..: Feces esis: 
19 | orthophosphate 4 DyPOs. DESO. LS 
DO) —‘Belenitetess cs ees valk s +> Dy2(SeO)3.8H20. 
21 sulfate. ser tadesc sh =: Dy2(SOs)3.8H20.. .) 757.22 rill. yel or: och 2 gaan bale 
Ole 4 0s Wea arrears Ele ae BY Seen. cee eth re 167.64) dk. gray-powdi.).- settee tee 
23 enlondese sec ee Be aie « ErCl3.6H20........ 8382.10} deliq. . .....n0:0 0h n eee iter a naa 
24 nitrate. fo. 4: dice} > : Er(NOs)3.6H2O) |... | 461.76] redsh. er. 22's cwp stew eaten ations eben 
25 oxide. .| EreOsz. . . «| 383 -28}'rose’red’ powden gonetnttaeiaets = fe e's 
26:| sulfate. oy r9i6- 5. wh -> Era(SOs)s. . ae bad 623.46) b... :.. 0 cauctele erate tenet anita 
27 te wate ie bits ck Ero(SO4)3.8H20.. ..| 767.58] monocl. rose red 
28 Europiusy 3S ae LO Eee ae 152.00] |. «5. seaesenee ee eens 
29|  chloride.. EuCls. 258.37] fine yel!’n&bedin. cowie aut eae 
O0/| ome; rear. actos Eu20s. 352.00] pa. rose powd... Sac epasD fan 
31 BNLALeS cian fvarga oan Bue(SO.)s.8H20.. 736.30) pa. rose 'Cr:. -aoh a seh Beer sh a 
BO MIULOLING: «)5.5.- 04h bene al RS teats oe 38.00] grn. yel. gas, pois., 1.000195........ 
¢ 
33] oxide..... cs Ue rea ae 84.00] coll gas: unste.p.> ce meme ie 
34 | Fluosilicic acid.. Mh, Pry: Bisa sos Baws 144.08] col. lig. fum. corros..............+. 
35 | Gadolinium. . ie hen as ce ce nate he UST St YS. Ce. SS ee 
- 36 bromide. ccc eeaculcs* tae GdBrs.6H20....... 605/14} rhomb. pl: ><2. Sete = eee 
37 chloride eae achat fe Gai oe oe 263.67] monocl. pr. col........ eG hoe 
SR eee ee ioe anne ere Gack, 6H20.. 371.76] wh. pr., deligc, canto ok oe 
39 fluoride eaditsl . Cian oon b's 21430! wh: gelat. ‘vc. Paces cae ec oe 
40 TR cis kis ds chan ba 6 ewe ae .0) 433.40) priemn: J... Jee aon nee ee 
41 nitrate... . .| Gd(NOs)3.6H20.. 457.42) trict. . ..... Soon de eae ee oe 
42 OLA S50 Ja.» co pave’ §s en Ter 362.60] wh. amor. powd., hyg 
43 platinum cyanide....... ro eae 1395.48) rhomb: °>..2, . pac aeeeeene een 
44 potassium sulfate....... Ga SO)s KeS0. 813,07} oryst. .. aces paneer tans 
45 felann tec «6rd ie cies + Ga eOe 8H20.. .) 888.32} monocl. Peart At. duis enna ate 4 
ME) apligtests ere ot ve eal Gdo(SO,)s. . 602.78} ool... . + <5 cieeeseeee ann 
47 si ee ‘ Gde(SOx)3.8 746.90] monool. ...\.... 17 ukaa tsuneo 







) Sp. gr. or 
Se eae 


1.69 g/l; Iq 
1.108187 

Iq. 1.90—223.8 
1.29-31'5 ~ 


weber acnesees 


45 | 3.309 
4.139146 
3.010%+-6 


Melting 
point, °C 





Boiling 
point, °C 
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water 





Alcohol, acids, ete. 








ne 





s. HNOs, NH:OH; i. acet. 
s. NH:OH, HCl; i al., eth. 
s. a., alk. 

s.a., NH:OH 
s. NH«OH, cone. a., eth.; 


ial. 
s. NHsOH; sl. s. ac. a.; i. 
al.; d. min. a. 


y. s. al., eth., bz. 
s. al. 
230 cm3 al.; 500 cm* eth. 





sly. s. min. a. 











































| Mol. Crystalline form, color index 
No. Name Formula oP Pre re 
Gadolinium 
at sulfdely, «OAH 6 jon. oe 410.78] yel. hyg. mass,........... 
Oi al 65 Gan aes ee gee 69.72| rhomb. M ecueecns gray-bl. 
3| ammonium sulfate...... ‘ek .(NH4)2 | 992.13] cub. oct. col., 1.4684..... 
4. 
4| bromide, tri-. . - | GaBrs.{C000.0 |... 309.47| col. er., deliq. Looe 
5 # monammine.. . | GaBrs.NHs. . 326.50) wh. powd We es 
6 w hexammine.. . .| GaBrs.6NH3....... 411.66) wh. powd......... roe 
7| cesium selenate......... | Gaa( $0.) .CseSeOs, [1268-81] Gol. or... 2. go aeiaeteiinty eleletne 
8 Ai  gulfate. 2.0.2 .- - vu pvaaeitee 1221.67] cub. col.; 1.46495....... ete okie 
24H 
9 chloride, di-!.. | GaCletma S0G4.)....| 1208831 bol. or: Mlbiqe foe. eae ¢ 
10 irlexctacmedate: GaCls.............| 176.09] col. eryst, deliq 
il “t monammine. ..} GaCls.NHa........ 193.12] wh. powd..........-. 
12 se hexammine....| GaCls.6NH3....... 278.28] wh. powd............ 
13 ferrocyanide.........-- Gaa[Fe(CN)es]s. . /. 914.54] gel. wh. ppt......... 
14 fluoride (ic)...........--] GaF's.3H2O........| 180.77] wh. peel oat 
15 HY GVORIDE. oe be scponsloforaye's Ga(OH)s..........}| 120.74] amor. wh.:..... ine hee wR EE 
16 “(hydrous gal- | GazO3.2H20.......}....... gel. ppt., indef, comp............/ 
lium oxide) ; 
17| iodide, tri-ws.z.........| Gala,.............] 450.48] col.-lem. yel. (need.), hyg. “4.0.1; 
18 “ monammine.... . Gals.NHs........- 467.51) wh powd l2 og 6. aceaee save Lf 
19 “ hexammine...... Gal3.6NHs.. 0. /!: 552.67| wh. powd...2.... 
OT RAL) 9:5 eo See Ga(NOs3)3.2H.0 255.74] wh. cr., deliq 
< +2H20 
21 DMG.» HIG a Piel s ais GaN. 83.73| dk. gray powd.........+-sesscs le 
22 oxide, sub3itA oti... -| Gas. SagNDN.. «. 155.44) br.-blk. powdi..........-Uh02.\ 5 
23 esque... yeeeh eee GaiOs...5. 0b I... 187.44 be POW, ncisidain vy cattle AO PMS 
24 oxychloride. . ..| 6GaOCl.14H20. . 979.28} GOb..i:-. Saale om <I po bes 
25 potassium sulfate... 5 at KaSOs. [1034.25 ti Ch, 1240828. eeyaays. 3} 
24He 
26| rubidium sulfate........ eo a bie 1126.93] col. er., 1.46579... 10) wens... 
24H. 
2 BELONAGIN, 560A vAS ee a Gao(SeOa)s.16H20..| 857.29] col. or... 26... ee ie ee ee 
28 ae Peres ante Gao(SeO1)s.22H20..| 965.38) er. detom or tricl., oct TROLL. ba, 
29 sulfate Peo AF. ons Gae(SO4)s.. ...| 427.62] wh. powd)... 2... 25% Nt, of. ae 
30 es |! es Gaa(SOa)s. 18H8O.. .| 751.90] color... ccc. cece ree sehen des by 
- 31 Ce WeA KN Sm siwh ofa ciety Gaeo(SO«)s.22H20.. .| 823.96] wh. leaf...........05 ywk se N es PS 
32 sulfide, mono-. RWC. 3 eer one Pee 101.78] sublimate, It. yel........-......05 
33 Sabri ‘| GagS.........c¢.++| 171.50} grn. or. or bi. (powd.. 7... 7504.) 
34 OM BOBGUIR va. feces GanSs.......00-.4+| 235.62 i er. or wh. amor....... StL. 84 
35 sincate! [}. 20% ai 8.) wn. GaeZn0........... 368.831! 1.'74...-<. sense 
36 | Germanium........ Oh core Metis. 72.60 fab. gray-wh. met 
37 bromide, di-.. . GeBre. 232.43] col. need. or pl... 
38 " tetra- GeBra. 392.26 
39 bromoform..... GeHBrs 313.36 
40 bromomonogermane, GeHsBr 155.54 
mono- 
41 * di- | GeHaBro.........- 234.45 
42 chloride, di-. . GeCle. 143.51] w 
43 tetra-. . .| GeCls. 214.43 
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‘Sp. greor Melting Boiling : : 
ensity | point, °C | point, °C eM, ae Alcohol, acids, ete 
TOM RW co chess nab sicily PAL OR RB vr ‘\d. Fees) } dia, 

2 la 6.0990; 5.90325] 29.78 2000 + 150 |i. a s. a. alk.; sl. s. Hg 

SEE OU el | ae SR A fee a 30.995... Wyiaek b.... .00864 70% al. 

4 | 3.6925 124.5 + .5 | 284+ 1 8. 8. sl. s. NH3 

5 | 3.112% iE CS | 8 25-5 Set a d. d. sl. s. NH3 

Cerise teres estst[h gee «2 We BED BO «|... d. d. sl. s. NH3 

toby Sek Seen yee 401426 Ws... |h. commode bieird 2 

obit 1! Sl a Re |) 2 a VOI ~ Wee 00352 70% al 

9 12 ii Cee 164(175) 535 v.8 Gye tes [Fi S. oes Wer ee nites ek ee oe 
~ 10 | 2.475; lq. 2.3688] 76.65 199.6 v.58 Vv. 8. s. NHz; sl. s. pet. eth. 

11 | 2.18925 20 erase by 1Ge vit -|... d. d. s. NH; 
fc) ocemd Sik Js asc... d. d. s. NHs 
a ee i 8. 8. i. conc. HCl 

|. 5 ae >140 f i. sl. s. 8. as HCl; sl. s. 50% HF 

ud 00 SS ne d. to Ga2Os |-|- H20 i. i. s. a., alk, 

0 6 bs ee OOROOIM) oo o.05% “0032 4.6% NHsOH; s. a.. 

NaOH. 

17 | 4.15% 213.5: Bohr oe | 7 hee ree ss Pema sy 

subl 

18 | 3.63525 eee PE ES RA d. ( EI ae | Es ieee SRA eee ot, 

LO te Staite cletetnes MOTE > ip) OR SOE... d. iat) | ..|, (aliuhatbe. 225... 14 

8 eS d. 110 —Ga20s3, 200] v. s. Vey [Pea ees eee ee 

2s. 1 a el ee subl. >800 |i. i. d. h. a., alk. 

22) )) . wiaidadineds >660 sl. volt. i, is 8. a., alk: 

4 >660 

28 | 6.44 £OG0 beafuy lb WER BRA): i, i, s. h. a., alk, 

ROMA Sos PST secs |) Seles oa eee Bl SoA. ee. s. KO. 

CLs Rha ya (a ee OR Reread ies; SER Re Lee Soe 

GOB Wii, Park stetid. cae cislchy 6 .% pits soe ue el |Nat een i eee Ae oss ee 

I SD x. 5.099 tt-tab dad - 0 «4k: vis. WASS +... |) ove teh cheeA ok 

ee eke siciidaapaeh Ghost tl ist -GEG oe. 57.425 Wé8d)... | etapliin. 7.535 ee 

1 ee ee Ge >800.  oilh ME dak «e.- vis. vrs. s. al.; i. eth. 

Pa eee pleco NL Us frmwp ante Galt aah ob. - Vv. 8. Vv. B. i, au 

USER PELs MAUR en.... Hefinly AOE eS otere Vv. 8. v.s., sl. d.] 3, al.; i. eth. 

32 13.75 + .03 O05 + 10 a waa-er>-t.. i d. s,a., alk. 

33 | 4.22 + .03 GairSOQw lah ipa Ris sk. d. d. s. a., alk. 

34 | 3.48 + .02 Izb0or 10) | eve. Aatks d. d. s. a., alk. 

35 | 6.15 cale. Mn meme sO RG sks, Mwy ae FES daring oo. |. <crplapletiie ste cs ek gob 

36 | 5.3538 958.5 (2700) Ts i, s. h, H2S0s4, aq. reg.; 1. alk. 

15 8 ee eeee 122.0 d. d. d. 8. a., GeBra, al.; i. ba. 

38 | 3.13228 26.1 186.5 d. d. 8. abs. al., eth., bz.; i. cone. 
“ H2S04 

“| DE Meee —24.0 d. d. d. d. alk, 

40 | 2.34295 —32.0 52.0 d. d. ety like GeH2Bre d. alk.; 

i. al. 

41 | 2.809 Py 89.0 d. d. d. alk.; i. al. 

oo ee . to Ge + GleCls d. d. s. GeCls; i. al, chl. 

43 | 1.87938 a 83.0 d. d. v. s. dil. HCl; s. al., eth.; 


i. cone. HeSOx, cone. HCl 
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No rane orale Mol. Crystalline form, color and as 
" wt. of refraction — 

Germanium ; 

it chioroforme. } 2 <05. 9s Galina - 179,98) col. liq. : ye ya inetee eee eee rere ae 

2 chloromonogermane, GeHsCl. 235 8 1) 111, 08) col. tig... :5.005 see nena aes 
mono- j 

3 a die’ .ca| GellsCls. Ty Meds. 145.83] col. liq... 5 aoe Genie ten ea oe 

4}. fluoride, di-............ (O74 YC Cee ee er te 110° 60} wh.. cr., hY¥@. penne oer 

35 es eae eae Bho CEC eis CA Ait dor 148 60] col. gas or nae not liq. at atm. press. 

6 SPS Rett oat a ee Gel's.3H20, 202.65} wh. cr., deliq 

7 hydride, MONO-......... Ors RAMANA Sac Ae 73.61) br. powd...... 

8 tetra- (mono-| GeHs............. 76.63) ool. gas... to ckeeleleneaetemeiaa east 

germane) 

9 ae (digermane)....| GeoHe...........- 15125) liq. «ss csjssysciees sie eee ee 
10 ‘“« (trigermane)...| GesHs...........- 225',86|(col. liq... 20. Ae. soe natn eae 2 ae e 
11 imide... 7).; oo aveE. Ge(N)s. ..... Spon 102.63] wh. amor. powd..........)0.0..... 
12 lodide, dim. wit 255 .% Gels... 326. 44| yel. hex. . samc se pereenetteats ahah tae 7 
13 os dtethaetnede ie.) | Gelaee on... wake oe 880.28} cub; yel. Vitae smtreetnretetste-re an ee 
14 nitride, di-.. GegNe: ven ah. 2ek =< 245), 82) bile: Gr..:.:, ake Reem ie ere 
15 tetra eo. GeaNa ties racet ae 273.83} wh.-lt. br-powd:...seeceas MhIn ahh 
16 oxide, mono-. GeO... 88:60} bik. cr. powd. <2 so seeaee wer asso 
17 “ di- (soluble). ..... Ge Qh, cca. ots 104.60] col. polymorph.................. 
18 < -di-'(insoluble)!. -.| GeOo}.. 5. . coniehs- 104. 60) tetr... .. Sega oe cle oR ae oe 
19 oxychloride....:....... GeOCly 159. Bl}"eol. lig... .. 0s bub ceekeee eee oe 
20) sulfide, morte i 02... | Geoid..... sche on 104. 66] yel. Se amor. or rhomb. blk.. 

21 (OM Cee ame Bh 3% GeS2 186: 72} wh. powd {Wee.p <r seme a os 
22) \Glucinuny. 1. o.<ke- SM a) ae (A MAPMRG oo oe eae oe 
23'| (Gold siwriai cat ace ts ies, aidea eed We 197.2 | cub. yel. duct. met., coll. bl. vit... .. 
24 HAuBry.5H20..... 607.95] red-br. er ....4 «me ae be ieieistels viele oe be 
25 HAuCls.4He0......| 412.10 ak yel. need, deliq............200 
26 ..| HAu(CN)a )4.3H20.. | 356,29) tab... POSS Pek mesterarerslatta’s 3, 
27 Gold bromide (ic)... Se: ee ae 436.95 oe POWG...5.p stm RMB ted Pe 
28 “ (ous)... 7 che) MA AF en 277.12] yelsh.-gray mass 
os ‘* #e(ous, 46)... | AUSBT4... 0.4) 5 2 714.06) bik. 2: a. Se ne 
30| chloride (ic).......... AuCls. . 303.57] yel.-red, deliq. leaf... 
31 % AOD et eae ee AuCls.2H20....... 339.60] orange Cri.ccs. bas ue-se ene soe 
32 M (OWS). Gb ees UTES | Saar 2s Sa 232066) yel. or. . eee bc. we oe een oa 
33 ff (ous, ic). ...... ...| 5386¢28]' dk. red. ...\cceups es entlemanee es ae § 
34 cyanide (ic)............ Aue 6H20....| 383.324 col. byg. Pl... beeen need 
35 (ous) See 21S: AVON... shies 223.2 lt. yel. cr. POW... wean e aoa 
36 hydrogen nitrate (ic)... Ne lee 3H20: .| 500.29) tricl. oct. vel. \ eoneee ee eee ere 
37 hydroxide (een... Au(O eis 248.22] yel.-br. powd............+.- 
38 (oust ATS AuOH,. 214. 21ldk: vite. XR iawn ea 
39 iodide (id). JR 8. ERS: Auls 677 96) dk. ern.) PVs. ae lt, aoe 
40 COURISUONT Ae <hisis Pe eric 324.12] ernsh.-yel. powd............:..--08 
41 oxide (ic) AneOs 442 .40' br.-blk. powd... ...-.-.:..50. pees 
890 
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gr. or Melting 
ity point, °C 
1] 1.939 —710 
2] 1.75782 —52.0 
3 | 1.90-8 —68.0 
ee eae d. >350 
5 | 6.65 2/1 subl. 
Ce d. 
ti) d. 165 
«8 | 3.43 g/t; Iq. —165.0 
1.532-142 
9 lg. 6.7420 g/1;lq. | —109 
| 1.9871 
~ 10} 2.2 105.6 
TS, See d. 150 
ee subl., d. 
13 | 4.3223 144.0 
CEOS OE SP eae 4 2 
To aa ee d. 450 
Le 0 ae subl. 710 
17 | 4.7035 1115.0 
18 | 6.239 1086 + 5 
RD. iy st -- —56.0 
20 ) 3.3 530 
. rhomb. 4.01}4 
21 | 2.9414 ca. 800.0 
2) RO GE) Se eer 
23 | 19.3; lq. 17.0'°5 | 1063 
2 a Cee 27 
al ae eae d. 
| | 50 
Of) oe, rn 160 d. 
28 | 7.9 d. 115 
NEY Bi De a cntg Sn ok ss d. 115 
30 | 3.9 254 d. 
ANH Bic on w,- \-5 - SHE d. 
32 | 7.4 d. to AuCls, 
170 
_ 33) 5.1 d. 250 
2 RR Ae d. 50 
35 | 7.12 d. 
36 | 2.84 72 d. 


—1}H20, 250 





Boiling 
point, 5 


d. >20 
subl. >430 


subl. >600 





Solubility in grams per 100 cm? of 











scien ater Alcohol, acids, ete. 

d. d d. alk. 

d. d d. alk.; i. al. 

d. d. d. alk.; i. al 

8. WCB... | oe eee Sea: ache 

are dl to] 4 GeOs +L]. tsiveteat casieeaidog. ox!b. 

HoGeFs 

Sul baud, |.) | Bande P... 4 8 

i. i. s. HNOs:, H202; i: NaOH 

i. i. s. NaOCl; sl. s. h. HCl 

OwPie sid: =. ||| cmabiioits «2 220. A 

lg 335: s. CCls 
di to NH; * GeOs :|) ak. Heese. 2 OE 
s. dil. a., cone. HI; sl. s 

chl., 4 

s., with | d. 8. CS2, CCl, bz; al. s 

slow hy- cone, HC], KOH 

drolysis : 

pawns fen vlan a cree Py 

i. i 8. Cle water or H202 with 
NH;OH8; i. a., alk. 

0.447% 1,100 Ls. a., alk.: one form i. H20, 
HCl, HF, NaOH, NH:OH 

na Renn ee sl. s. NaOH; i. HF, HCl 

d. d. i. all solv. 

E iz, s. HCl, alk. or alk. sulfd. - 


sl. s. NHisOH 








sl. s.;slw. | d. to s. alk. alk. sulfd.; i. a., 
GeO2 +] al., eth., ete. 
HS 

i i. a... KCN: age reg... 1B. 
H2SeOu; i. a. 

VAR GG ees ~- s. al. 

Si v.s s. al., eth. 

8. aié.7 s. al., eth 

slowlys | ....... s. eth. 

Ms BISStT ; He Me.» -.: she 

68 Vv. 8 s. al., eth.; sl. s. NH3; i. 
CS: p 

8. 3 s. HCl, al., eth ; sl. s. NH3 

d. v.sl.s. | d s. HCl, HBr 

es (ee ee ae ee ee 

Vv 8. d. v. 8 s. al., 

VG | Sea. 8. KON. NH;O8; i. al, 
eth. 

B..5 GT gelee..; s. HNOs 

i. i s. HCl, NaCN, cone. HNG; 
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i 
No. Name iarrialel Mol. | Crystalline form, color and index | 
wt. of refraction 
Gold 
it oxide (ous)...¢i. i412... TAMHOR. rates Sete ities. 2 410.40 
2 * o(Oasy io), 02). 5. AUB, dsc rio.e MEA 426.40 
3 eens one See See ANGE s)he > 487.46 
4 potassium bromide AuBrs. KBr. a a 592.00 
5 “~ chloride...... | AuCls.KCl.2H20...| 414.16 
6 5 cyanide......| AuK(CN)2........ 288.32 
7 AD dtomide sha. =. Auls.KI...........| 748:98 
8 | Mselenide: 409.00. 02s. Augses i eo5.4 barat 632.00 
9) sodium bromide. . _| AuBr3. NaBr.2H20 .} 575.89 
10 s chloride........ AuNaCls.2H20....| 398.06 
apt 3 eyanide......... AuNa(CN)e....... PHORUM 
12 Y: Sposeate .....| AuNag(S203)2. apa0 526.46 
13 sulfate (ic). . vee ees] AuOs. pie ee 620.54 
14 sulfide, (ie). . Bi sss AusSs. . we eee | 490.58 
15 (us). ?. TiGBe chavs hotest 426.46 
16 9 (oud, NOS. has AuS let waa. fo. 229.26 
17 telluride (caiaverite). (ATG, PRI dts 324.70 
18 Z Us UCdcrincarad. M 904.40) 
19] Hafnium-Al.uh As...) Bikie. coe cchdovk 178.6 
BOW Moxider, Or, Hed 8). oe  EQe, occ. 5 ob elas 210.60 
21 oxychloride Bool. SHe0..4... 409.64 
22) Helium. ........... Hob... reel si. 4.00 
23 | Holmium...) 60... LO Bhs crs seus’ plas Oe 163.5 | salts yellow............-.00s4 Lis. 
24| Hydrazine.......... NHo.NHe..../...- 32.05) col. lig. or wh. cr., 1.470?4.......+ i. 
25° azoimide............-. NoH4.HNs........: 75/08) deliq......QGG 4...» silduerals 
26 chloride, mMono-......... NoH4.HCl......... 68.51] wh. need.......+ 
27 di-; AM Fo. oHs.2HCl 104/98) cub. cdlils aus... .. 2... eee 
28 fluosilicate ah. id NeoHaHasiF’s....... 176,12] dryst.......0.decuneensesescrsb ers 
29 hydratesse, crea sshase NeoHu.HoO.........] 50.06) col. fum. lig. or cub, er............. 
30 nitrate, MONO-,... 6.0.5. NeoH«.HNOs....... eee col. dimorph need............--- 
31 CE SS eee NeHs.2HNOs...... 08 f 
32 orthophosphate......... NeoHa.HsPOs....... 
33 hypophosphate. . | (NoHa)HaP20s..... 
34 orthophosphite, mono-...| NeHsHsPOs....... 
35 di-.. ; ‘| NoHs.(H3POs)2. Bren 
36 Bulfate...s cu. Css bse NeoHs.H2SOs....... 
37 @ prime, Gee Seb n hare ane HeSO4...... 
38 | Hydrazoic acid, HNs. 
(azoimide) 
39 | Hydroferricyanic ‘ 
Bla ed I Oa. HsFe(CN)s.......- 214.91) grn.-br. need/, deliq..........+.+06 
40 | Hydroferrocyanic ven 
Mtl ide Si See HiFe(CN)o........| 215,92] wh. need., bl. in moist air F 
41| Hydrogen.......... He. ......+.es.-+++} 2.0156] col. gas, cub.'solid..........82.4 64. 
42 bromide (hydrobromic | HBr............. 80.92 col. gas or pa. yel. liq., 1.325 Iq. 1... 
a) 
43 seed, Gere nts Cre satate HBr.H20.... vs] 98.94) ool. liq. cudteet 4. «asm an ation p bite 
44 me VP ew OT hapten .| HBr. H20(47. 8%). | 98.94) col. Hq! od. eee en ce cnes sy tale 
45 chloride (hydrochloric HCl.. ; 36.46) col. gas or col. pois, fum. liq. ; 1.2561q. 
a.) 
46 M ss ie ie _..| HOLH20(45.2°%)...| 54.48] col. lig. 2.006... 0 scene wees 
47 TI, A. intl IRR HCI2Hs0....2... 01" 72.60) col. lee, oe eee eee eee enn 
ne 
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Seley 3 in grams per 100 om’ of 




















Melting fone Ss ie Bi 
point, ° 0 ot 
ee aited Alcohol, acids, ets. 
Sue ae i. i. 8, HCl: slat KOH; +1. 
H2S04, HNOs, al. 
MR. CNS SO UE... i, Be, d. HNO; 
ye phate nen tk PRCARAE 3... Sey. LI PREE Bae: s. al. 
oat feteisiris nies) [eres ore srohie 8. 8. s. al., eth. 
ay asey thew’ clk pW SO Boeeas ieete 40) LS elem sl. gs. al.; i. eth. 
Jee, ABOU ROL. 6 3 Fbessra le iet....., |\8..dil.. soln, KT 
Je oe atin] [UR BRL! 8. Tn tes Srp aoe Seater 
RGAE wisfare. v..8 yeh t....., | 8. al.,.eth 
BEGAN MORE Tt. fe ecks st Ratohinne lt Rethe 25h b kee, ees 
PPR gal lool Od REN chs 5Oe UAE, 10 tall 
ete writs. 09) k0 BRL. 8. d. s, HCl, H2SO4 
IT LG ST [hee ccicte:s « . Rete cu Navs; i. a., eth. 
5 a See : 00) AD... teva fresh |ppt. coll. | i. a.; s. KCN, aq. reg. 
ali 
a |: ne i. i, s. (NHi)25; i a. 
>3200 Dye See POR aay, Maais earch oe atta yee 
DEAD. wh... i. MPS ork cs a eee A 
—268.9 1.490.5 1.3735 abs. by Pt.; i. al 
cm’ cm? 
re eens re Rin) <2 ato ch | Wekeais | serrheats fae Mules wens oN oonges 
«24 | lq. 1.0115 1.4 113.5 v.58 Sih ee 8, al. 
SS 5 cee A ee Lee an tk, v.58 Vv. 8. v. 8. al. 
BOER eeay ese 89h formar [82.08 5... VASEL HOW. {5 sl. s. al. 
27 | 1.42 Ce at) ee 270.425 V. 8. sl.s. al. 
JED ee pee 186 fone AE POL us Wibs( MOWA 12... sl. s. al, 
29 | 1.0321 <—40 118.5740 C) Cy s. al,; i. eth., chl., 
BO), 2.1.4. learn 3) 70.7 subl. 140 VAR allie abd sae sl. s. al. 
BE een en £55 5 104 ids: willed AO HCt. \.. Wid. .... WAL... | dearomees shryeh. .f08 
Dally Meee ee cote PCH ian Olga coe) Oy 2 eee Ts ae ee «| See Ee 
BO\l Usados. spullah BAR May le. 4teeb. oud oh cen t.,., | eben RE 
Brainpeseee ss Soc s 36. ..so- nto Oo. Tad... [ORB O al 2... [peeks ohenaldoand 4-68 
bs, Saas S2ulog bot ay ee Lee ald... Lt norttun binds. «70 
36 | 1.37 B5A401 tiv ad 2hG0T.. 3.0532 vos. 1. al 
Cait Bao Bbre PPE Ne Vaes Weas os i, al 
DS ded tates ails. —80 87 C) By s. al., alk. 
RAIMI ER Stat cb’s COLT CR Dk eee Cae 8 8 s. al 
9 Dee Bs hee) 08500. be 8, 8. 8. al.; 1. eth. 
=. 41 an g/l;.. lq. | —259.18 —252.8 1.939 cm? | 0,855° cm) 6.925° cmé al. 
.070 
-42 | 3.509. g/l;. lq. | —88.5 +67.0 221° 1301 s. al. 
2.77-8 
43 | 1.78 Stable —15.5| to\ 21.39 anid 1402.5) atm. | whl ee el Mh 
44 | 1.49 —I1 126 <0 c 8. al. 
45 | 1.6399. g/l; —112 +83.7 82.39 g 56.18 g | 327 cm*al.; 8. eth. 
1.194-86 i 
46 | 1.48 15.35 shel D5..082..., 2 ° s. al. 
47 | lq. 1.4618-3 —17.7 d. ipa wte sal ets atid 8. al. 
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Ne. = arin Rommnals Mol. | Crystalline form, color and index 
wt. of refraction | 
Hydrogen 
1 phioride..20 HAE... HCK3Hs0.. oj...) °90..51] col. Higa as eae eee ee end ee 
2 eyanide (hydrocyanie a.)) HCN............. 27.02 col. liq. or gas, pois., 1.267519 lq 
3 fluoride Re ae ae HAD on iaw te = a 20.01) col. fum. corros. liq. or gas......... 
4 col. liq. ..+ «lkijes one Re 3 
5 col. gas. or pa. yel liq., 1.466 lq..-... 
6 col. or pa. yel. fum. lig. . 382. 
( col. liq... 
8 col. liq... . 
9 Col: id... w:0.s hic ee j 
10 col. liq. or hex. col. er., lq. 1.333, _ 
; 1.309, 1.313 
11} oxide, per-.. hak... F203... ao aet. 34.02! col. liq., 141438 lq. watnaeca cect : 
12 phosphide, (phosphine) .| HsP.............. 34.04! col. re spon. infl. gas or col. lia., 
1.317 Igit Ae aseaeee eee BHI 
13 ok as Fe ee we Gee Lo) 1c Ys ao ee ee 66. 07], col. liq.) 30 9o jan eee 7 
14 it he Fe ee (HP s)3...abee. A ocx 378.29): yel. solid... J:2.. 1 Se <mmenamearas © 
15)},  selenideraitAiMGk Aj... 2Se... 81.22) col. gasl!$! Tact tact. 
EB). BID Oca nk eiararareintet shale sis} Us ae See 34.08] col. infl. gas, offen. odor 1.374 Iq... 
17 “ di-. Hom. 66.14) yeloil 1.885.;......... 2. Rls ah. 
18 i ae ee oe eae HoSs. 98.20] bright yel.{lig.|.....0...0, gn. 02. 
19 telluride. . Hele. S92 Rien 129.52] ool. gas. ......c1.bayoneeetendee. tke 
20 Hydroxylamine a Rs MESO. Li fs oc) 83.08 . need. er col. 1 1.440%-5 (1q.) 
eliq, 
21), sfluosilicate.< 23% ass. eet ~HsSik's. | 246/17) scales.:. / lj oven tieeeeneaead ees 
22 hydrochloride. . .| NH2OH.HCI. 69.50] monocl. colf. tc. cee eeeRESe ene es. 
23 DUKBCS: fy. AIO Bee.» br NH-OH. HNO;.. -| 96.05) wh. . 02... Sei aoe cen 
24 Miltateingseah a Mas Le ena HSOs..| 164.14] monocl. col... .....seeeeeeee secs 
265i) Titian 4, 04 8 3... | sae. a. 1467!) ..,. . SB. Say Pe ie reer 
26) Indiv 8 hawk bra eet eae i 114.76] tetr. silv. wh. soft metal. . 
27 bromide, mono-........ InBr........0/.4...| 194.68} red-br! solidie¢ sp ewaneenee een te 
28 Ba onivnsd vate et .y ace] 274.50) pa. yel. solide. 222. cmieemnien ee aes 
29 y drivtode. Bocca 2 ....| 354.51] v. sl. yel. need., deliq............0. 
30 perchlorate............ TiO). 8H0. . «| 557.26) deliq. or... 20: p.5 skeen ena nee. 
31 chloride, mono-........ InCh.........;..-| 150,22) dc. red solidjideliq.s ssw amet, fv. 
32 5 di. 185.67] pa. yel. to wh. er., deliq............ 
33 tri- 221.18) wh. pl., déliqu) .....evatasesn b OO. 
34 NyAnIdS. «5 stseesiees 
35 fluoride. . 
36 
37 hydroxide. 
$81, jodate..c.. . a.Wetee 
39 iodide, mono-.......... 
40 ‘*, re: ae a SP 8. 
41 bg tri- . 52} yel. cr. 
42 Bitrate inst Pi bewsis. 2 Os)3.3H20....| 354. deliq. plates. 
43 TIT | InQNOs)2.44H20. ..| 381.85] need., deliq. ... 
44 oxide; mons, ..dof-)..:.<t Ind 1h eye dees 130.76} black. i..4.0% S00 <eanls enue ene 
894 








g > Ne fu - Sp. +HEqO Melting 


_ Boili 








Solubility in grams per 100 cm? of 



































ing ; : 
tek spoint,°C | | point, °C ~ Cold Hot A 
vated es Be Alcohol, acids, ete. 
de} wane loo. es jp—24hd d. $0 0 hn PORE ES: s. al. 
2] .901 g/l; .69920 | —14 26 2 © eo al.,s. eth. 
3 | 921 g/1;lq. .987 | —92.3 19.4 72 SE 3. SN owes RS 
Et LAS. —35 120 Vv. 3. ) aw BEE are) eee 8 
5.| 5.669 g/l; lq. | —50.8 —35.38 42,500 | y.s. s..al. 
. 2.85747 cm* 
MEAL Si Cok aie 12774 2 29 2 al. 
a eee aaa eto at TD Mote EL TF |. CO eh AB IER SE tag dare wre AoE SI oc Oe 
cline A 4S RE Tt TIO EEN eb ies dae oe oa eae SR 
hve ot. Gy, wl ==S6 Me AES. . Ce EY, 0) 0: eae eee hes) orev ess) ee 
10 Sse -9168° | 0 POD tp Men orcs? Waackok © © al. ‘ 
y11 | 1.46319 7 152.1 2 OEE... s. al. eth.; i. pet. eth. 
‘12 | 1.529% g/l; lq. | —133.5 —87.4 2617 cm. | i. s. al., eth., CusCle 
. «746% 
13 | 1.012 <-—10 57.5738 1 i. s. al., turp. 
14 | 1.8318 ign. 160 d. i i. i al.:s. P, PoHy 
15 | 3.614 g/l; lq. —42 3774 em? |.27022-5 io CS, COClz 
2.12742 em? 
16 | 1.539% g/l;1q. .96) + 82.9 —61.80 437° cm3 | 18640 cm | 9.5420 em? al.; s. CS2 
17 | 1.376 —88 74.5 dv ek ee s. bz., Ce; i. al. 
18 | 1.49615 —52 SOOT fe Eicncedde dv ted [an DRT SOUR. ag 
19}5.81 gf; lq.| —48 —1.8 8. (unst.) }) oA... s. al., alk. 
2.57720 
20 | 1.204 33.05 56.5 x d. s. a. al., meth. al.: v. sl. s. 
» : eth., chl., bz., CSe 
Bou) oo See cl a! oe Vine Ee Cees & i. al. 
22 | 1.67i7 151 i 8317 Vv. B. s. al., meth. al.glye.; i. eth. 
py! Se 48 d. <100 v. 8. d. v.s.a 
ae Meadedricesis 170 ; 32.99 68.599 sl. s. al.; s. eth. 
26 | 7.31 155 1450 i. i. s.a.; v. sl. s. NaOH 
Ul subl. d. OslBguOe. 5... 8. a. 
BEN e ase Rie sao nsec | TEN. -£93..: subl. d, . Ostibicafigl. ..... 8. a. 
LAN SES A Oe ee ee Sul SeaSIt ys Ve Be wy oh PIAS. boon ol ered, ow. 
oO Oe eee 80 d. 200 Vv. 8. d.- s. abs. al.; sl. s. eth. 
ieee soe He SS) INE d. d. 8. a. 
2 Oe eee ae subl. 1300- | d. ASth |. 2. de on eR IO, . 4 
1400 
_ 33 | 4. (3.46) 586; subl volat. 600 V. 8, v.58. sl. s. al., eth. 
‘ <400 
Pie Vanterterser ss fi... oll ph Oe Bk aipat.2-. 1:84.) -... s. HCN; v. sl. 8. NaOH: 
i. dil. a. 
35 Oe 100 8. a.; 1. al., eth: 
36 s. HCl, HNOs; i. al., eth 
37 40, <150 s. a; vi sl. si NaOH; i 
~ NH,OH 
ee er Lo s. dil. H2SOs, HNOs 
1 351 s. dil. a.; i. al., eth., chl. 
0S A ee a er | ee re) a re 
ee 199 5 s. a., chl., bz., xylene 
ee —2H20, 100} d. ¥.: 8. Sie s. al. 
i oe —4}H20, 100) d v.38 8. s. al. 
OSCR se rere n (i phen Ba toe «= Lo; Ss. a. 
395 
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Indium 
Oxide tri. nln eh <r LEC O? eRe ae 
BpLENALCY. saan hata bw ee pet a 
BRESOBSG s disse cueseiea ibe Ina(SO4)s. . 

ce ego, OS Sree Ino(SO,)3. 9H.0.. 

*  hydro- : iLO Ha801, 
BIGGS, dicks, «sisss' iors & gonke}| CMOS kiprs Pi pase 
BULEHSenitety ys nse eke aad 3S02.8H20. . 

Todic acid: cies ci Ost aie «. 6s 
x See DOs oa tetlaisi| (HL OM seuss. «ier de 
# 4 Cy Ses Se iNOeiit0. 


Iodine jciia..te ayes: 


azide (iodoazide) 
bromide mono-, . 


‘A ry Se eae 
fluoride, penta-......... 
st  shebtaedi:. a 2... 

() <1: | Cy See 


Iridium. i...4.6-.-- I 


ammonium chloride... . 
ib “a 


sulfate... .. 


bromide, tri-.......-..- 
by tetra-. . 
chloride, di-. . 





fluoride, hexa-.......... 
hydrosulfide Rink Sis by: 
hydroxide, tetra... +> 


iodide, tri-,...si.0.++- 
se POtTAr Libie ale of» os 
oxide, Bp fa bh pupaieb edu 


sulfate, sesqui-....... 
sulfide, mono-. 


“ 


sesqui-......... 
Tromnwe..idé dass 


ammonium sulfate (ic) . 








IrCla.2NHuCl...... 


.| IrCla.3NHyCl...... 


Tro(SO4)a(N Ha)2 
S en a 
ya 4H20.. 


Tra... 


sibs eee i deg 

Ir(OH)a. 

eeu OHO. 

Irs... 

Irly.. Shack 3 

Irn... abc a obe REISE» < 
TroQs (exist cer). 
Ir2(SOQu)s.2H20. . . 


.| IrS (exist. quest.) . . 
IrSa 


Fe (See ‘under 
alloys) 
Fe(N Hy) (SO4)2. 


12H20 


277 


299 


307. 
328, 
261. 


524 
573. 
700.7 
225 
434 
674 





52 


839. 
517. 
679. 
759. 


325. 
891. 
175. 


191. 
227. 
253. 


168. 
206. 
366. 
162. 
162. 
233. 
221; 
259. 
158. 


333. 


317. 
193. 


441. 
459. 
1238, 


504. 
512. 
264, 


28 
70 
84 

90 


70 


34] or 


93 


93 
96 
84 


94 
84 
67 
38 
38 
20 
92 
92 
92 


84) t 


96 
10 


92 


96 
89 


38 


+2H20 


295. 
257 
482 


55. 





482. 


16 
22 
38 
84 


19 








red cr. or yel. ppt. es 


rhomb. col. or pa. val cr. powd...-. 
GOL, « sis <opunle pede gedh eae ne anne fees 


monocl. wh., aii RS 51) 0 5 i. 
rhomb. vit-blk., iets lust, 3.34 sy 








cub. se “dk. i ‘dy reba. 


rhomb., 6 sided pl., brn.-red. 2... ... 
rhomb. ‘yel-br. red, * deliq dae hg Gl 
dol. lids. sQaests «09s ce ee I 
col. er. or Jig. +.ja-. ald 
lem: Vel. Or. 7 decemeumna et Ie ee 






brittle | 
cub., si 





ay-blk., met. lust.......... 
v. wh, met....... isc 


ti er cryst 





ir -grp. eryst 
Olive QIN...» <b sacteueenanien 4 see 
yel. glass or tet®..,......e-enee edhe 
hoe. bi... «ase dnc oleae bret aie 
indigo bh. .ss sere eee date fy bE 


br. blk... 24s ee cece serene s sbh 


EE 


896 





Solubility in grams per 100 cm$ of 












Boiling [ 
point, °C Cold 
water 


ti ~ | Melting 
1 point, °C Hot 


SNe Alcohol, acids, etc. 








d. 900-1100 | volat. Lie HR hex 























2 WGe bree we. 5.2. Leet of ihe TR. s. a.; sl. s, Nae 
> OE ee —3H20, 100 | —8H20, 260 | i. UE es 
10; eme- rn) 85. TES. S. 2 v. 8. 87% al.; sl. s. HNOs; 
i. abs. al., eth. cbl. 
25. s. al., eth. 
ane 515 al., 20.67 eth; s. 
. he ; glve. KI, CS: 
ee UE ES 0 eS eg ee ee sm les: s. ae 
bri? Bais s. al., eth., chl. 
RE ST Re oe B, 4th AN se. s. al. 
; 15 | 3.18220 272 97.4 d.toHIOls+ Ci |s. HCl, al., eth., CS: 
16 | lq. 3.24% 13.92 97.4 hee, OW Wa. . < s. HCl, al., eth. 
17 | 3.11715 10 16atm 77 d. Sal, fartal ce ccdork 8. bz., CCl, al., eth., ac. a. 
18) 3.5 —8 97 d. d. d.a., alk. 
19 | liq. 2.8¢ Bist 4.5 subl. Ws. 855 Oe fhe d. a., alk. ? 
20 | 4.238 eh Blwtowroy)) IGE. 952.5... d. to HIO|3 + Is s. H2SOs; sl. s. acet.; i. al., 
p : rap. 130 eth. : 
21 | 4.799% CUT CT al eee, Ae EST .dIe i cond ad i. abs, al., eth., chl.; CSo; 
sl. s. dil. al. 
See en A Aeon AMY ESS a~5-- | ob taneal) Gd... s. CS2; sl. s. glyc. 
~ 23 | 22.421 2440 + 15 | 4400 : iy i. a., aq. reg.; amor. s. aq. 
24 | 2.86 
OS ae ae a a 
cL Pa ae 
fh] OG ae 
oT 
EE ae 
30 | 5.30 
31 | 6.0 
COL OS ee 
Lgl E> 
“be OR Se 
Oe ee ee 
NST Ae ee d. 100 a 5 
Peril uas.. 207. at d.cm oq ras 88.06... /.. i. yr i. a., alk. 
OS i re =O 1408, oon} lee. G68. t.. Foe ae eae a H2S0s, h. HCl; i. alk 
Ne eee Oe ir ee Cee re i Cie SP PAROS de. 6 Ay omisin Gilg Oh 0c adie oem 
cAD i aumeeokiel: . dedes Asocodh si. 44. o>. i HO aly Hh ats. > = s. KoS; i. a. 
J G. S00 dimod) £8. 58.2.. A PR | ne ie ae s. -& reg., i. a. 
J oe ie Om MES! ih RepgRES 8 Bia BN eR 5 mw aes s. HNOs, Ks 
43 | 7.86 1535 3000 : i. s. a.; i. al., alk., eth. 
44) 1,71 230 —12H20, 230) 12425 400100 s. dil. a.; i. al. 
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q 
No. Name Formula Mol. Crystalline form, color and index — 
wt. of ne 
Iron 
i ammonium sulfate Ag eae 392.13] monocl. grn., 1,487, 1.492, 1.499... . 
odite 
2 orthoarsenate (ie), (seor- | FeAsO4.4H20..... 266.83] rhomb. wh., 1.765, 1.774, 1.797... . 
3 ous)..... vegas 6H20...| 553.47] grn. amor. powd.............---.- 
4 APBODIGG sects ajoyerarate shorstake ReAs. 8 nt ance 130.77) wh. . .. cece See eee ae eee 
5 “ di- (arseno- GAS, 0), nes 205.70 te silv. gray 
ferrite) 
6| arsenite, basic (ic)... . . | sto Fe2O3. 607.30} br.-yel. powd.;.... 2 .ussteds. Ooe 
5. 
7 pyroarsenite ae di aft al FeoAsoOs. ...f 341354) grn.-wh.. 420i¢i cone ee 
8 boride. . forse PRED nc once eet 66.66] gray cryst. cc. Leceigeaieie oe ec 
9 bromide ‘(c). Efelaftecaen a BeBrs,e.<scetenaek 295.59) dk. red-br.,.delid. 0. esemenesee te F 
(Cy On bits ny asain FeBrs.6H20....... 403.68] ‘red... Jue tegee etcetera 3 ee 
ll ee (Ou SNe st ReBrs, . Shee cs. 215.67} hex. grn.-yel 
12 carbide. . FesC.. 179.52] cub. gra; 
13] carbonate (ous), i (did-4 ip ReCOs: << alas soe 115.84] trig. gray, 1.875, 1.633 
erite) 
14 so Constr sha. tae FeCO3.H20........ 133.86] amor ........cs} pone <p 
15 carbonyl, tetPaes. fb. wes Pe( COs Ho. tht 68 167.84] dk. grn. lust. cr. ... 
16 penta-........ He(GO)ss... cession: 195/84] vise. yel.\lidiiy 12s Oates eae 
17 perchlorate (ous)....... Fe(ClO4)2. one A yy Me 
18 chloride (ie), (molysite) .| FeCls. ...| 162. 23}chex. blk.-bre.3.. «ene eieeniel, «ea 
19 3 SORES EL AS. Aer FeCls, 6H20.. 270.30] br.-yel. v. deliq., cr. mass.......... 
20 af (ous), gan FeCls. . 126.75) hex. grn: to yel., deliq.... ......... 
cite 
21 £0 Me SSSR Be Be TeCls.4H20........ 198, 82} monocl. bl.-grn., deliq.............. 
22 x (ous, ic).....+.. FeClo.2FeCls. 775. 46| yel., deligs,. suapsgeuaeeeeee en aime 
18H20 
23 chloroplatinate (ous)....| FePtCls.6H2O.....| 571.91] yel. hex..... 
24 dichromate (ic)......... Feo(CreOz)3........ 759. 74| red-br. gran 
25| ferricyanide (ous) Fea{Fe(CN)ele. .... 591.30] deep bl............ 
(Turnbull's blue) 
26| ferricyanide (ous, ic) Fe’’sFe’3[Fe 1662.21) gr. <,. «uh abel se a oe 
(Prussian green) (CN)ele 
27 ferrocyanide (ic), (Prus- | Fes[{Fe(CN)ss..... 850.02] dk. bi. oryattf.ncy eames see 
sian blue 
28 ferrocyanide sous) ater FesFe(CN)s. . 323.57] amor, bl.-wh........... eat...) sep 
29 fluoride (ic)... ho oo oP ea 5 paer.|, 112,84) rhomb. gran} bs. .nse eas oer 
30 i veces sat Fek's, HO... iat d 193.91) yel. éryst.....Sia ncn eee es eee 
Ail (ous)... beet Oe Pel'e:8H20. ..d<.+. || 237.96] génebl tS. tt peur eee 
32 fluosilicate CO) pop ORE Feo(Sik's)s......... 537.86) gel., flesh c-lor, ...seuiiie esa» +h Dem 
33 (OUS)) FF. ee FeSif’s.6H20....... 305.99] trig. col., 1.364, 1.385...........0%6 
34 hydroxide Ge). Fie ea ee FelOH a... ixes 106.86) red-br. ../vJ, du ><> pases «bene 
35 vee Oth ae's ax Fe(OH)s. . ...| 89,86] hex. pa. grn. or wh. amor.......... 
36 iodide (ous). .. «| Fels. . ‘ 309.68} hex. gay Te, ee 
37 ee") Wele.4He0.........| 381.74] gray-blk. cr., deliq.. 
38 nitré ate (ic). alate Fe(NOs)s. BH:0:. .. | 349.96} oub:..... <4 eee 
BON be pat hc eme Maas Fe(NOs)3.9H20. ...| 404.00} monocl. col.-pa. vit., deliq.......... 
40 1M Coden ee es ea3 Fe(NOs)2.6H20. ...} 287.95) rhomb. grn......-.-+-+.+eeseentere 
41 DUI! es hee eden Kea. os: sakes 125:69| gray.... .cull pe. ome». «nee 
42 oxide (ic), pene. ee ee 159. 68 hex. red br. to blk., 3.01, 2.94 (Li)... 
43 (ous). . we] BOO Se csc oth aD eN TUBA) bile... .:. . lye pee ates sa wits 
* 






ey 


Melting 
point, °C 


—3H:0, 100 | d. 


—8H:0, 100 
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Solubility in grams per 100 cm? of 








Boiling 


point, & Cold 


water 








399 








Hot 
water 





535, 7100 
i] 


105.7100 
415.5100 











Alcohol, acids, ete. 


i, al, 


s. HCl; i. HNOs 
s. dil. HCI; sl. s. NHsOH 


sl. s. HNOs; i. HCl 
s. a., alk. 


s. NH,OH 
s. HNOs, h. cone. HoSOx 
s, al., eth.; sl. s. NHs 





s. CO» soln. 


s. a. COs soln. 

s. org. solv. 

s. conc. H2SOx, alk., at 
eth. bz. 


s. al, 
vy. 8. al., eth., 6318 acet 
s. al,, eth. 


100 al.; 8. acet.; i. eth. 

s. al. 

fr saseOSGUTME | 
i. al., dil. a. 

s. h. HCl 

s. HCl, H2SOs; i. al., eth. 
Bard, al,ctieed | 
iL al 

s. a., HF; i. al., eth 


Aji slesthickan | 
a., NHGCI; i. alk. 


<n eB 


2 
ge 
oe 
ct, 
e 


ea 
= 
ry 
° 
o 
co 
FE 
‘a 
Zz 
om 
o 


. HCl, HaSO4 
s. HCl 
s. a.) i. al., alk. 


a 
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ee ae oy i! 
- yt 




















ad 
No. a Mol. Crystalline form, color and index 
BLES Borage wt. of refraction — 
ron 
1 oxide “ate (magne- | FesO4............- 231.52] cub. blk.; red-blk. powd............ 
tite 
2 “O (Ous, 10) A MS Fe30s.4H20....... 303...58)), DUK. ... ... ss :s\cvdetnee ean aie NAR Fe 
3| orthophosphate (ic)... .. FeP04.2H20....... 186.89} yel.-wh., dimorph..........-- 
4 ppaente (ous), (viv- | Fea(POs)2.8H20....| 501.68) monocl. ‘wh. -bl., 1.579, 1.603, 1.633. 
ianite 
5| pyrophosphate (ic)...... oars 9H20. ..| 907.62 she -wh. powds. Ricans <i oe 
6 phosphide (es ee HesBagh. backtest-fac 198.54) gray.:...: eubacteria ONAL |} 
7 (Ous)ie ck == HesPi eo tcse aes 142.70 BL Sar cr. or powd. - ee aS ee 
8|  Aypophosphite (ic)... .. Fe(H2PO»)s3.......- 250.95] wh. or gray-wh. powd........1....- 
9 potassium sulfate (ic). . TSP tea 503.25] cub. oct. col. ‘ee eh 1482) wos ae J 
10 rubidium selenate (ic).. .| Fe2(SeOs)3.Rb2 1287.73] cub., DOTA ae. senna eaee ne ae 
Se04.24H20 ‘Ea 
11 sulfate (ie). . Feo(SOs)s.........- 399),86| rhomb: yelTEe inne enter b ced 
12 " (coquimbite) Feo(SOu)3.9H20....} 562.00} rhomb., ieliggd T.55200.558: 25. x4 
13 gente (melan- FeSO4.7H20....... 278.01 monocl. bl. -grn., 1. 471, 1.478, 1. 486, 
terite’ 
14 sulfide (ic)............. FeoSs 86) yel., erm. Whe. By..se seas ee. ped 
15 “ (ous), (triolite)...| Fes. . : eg Bik. “ba ttk (ots nels 
16 S- N(ous, 40) Ae. bis. FesSs.. .76| Hex. ... «soc cco etter 
17 “ di- marcasite....| FeSe..... .96|.rhomb.(yele. B4-.cceeeaneeane <b 44 
COTS pyrite 4 4..4 OSE liaaies Ave dale 96] Cub. yel.c i Ghee. donc acre MOMS pals 
18 sulfite (ous)..:.........| FeSO3,23H20...... te ee SS Mer eS 
19| tantalate (ic)........... Feeo(TaOs)3........ 847.88] gray-br. powd..,.......----8u 4). i 
20 thiocyanate (ley: aoe ae Fe(CNS)3.3H20....| 284.09] cub. blk. hey ee SPS: < : BR 
21 coum ders Fe(CNS)2.3H20....| 226.02| rhomb. grn.... 0.0 ++ee reeset eee es 
22 thiosulfate (ous). . ..| FeS20s.5H20...... 258.04] grn. cr. deliq.. 
23 vanadate (ic).......... FaVGQh is neces 154.79| grayish-br. powd. 
24) Kryptonia. oad. 08 os. KecRee sncs se eae 83.70 col. inert gas.d.3-....5+0--BEY ADs as 
25| Lanthanum........ La...c..ceeeeesee| 138.92] lead gray Metis... cersgeesns et es 
26 bromate.s. tated vat ih' ss La(BrOs3)3.9H2O...| 684.81) ....... 6. ee eee cere ees 
27 PromldGsere tele. eines LaBrs.7H20....... 504. 78] 06l.. or.......00+ ome 
28 carbide, a. ot... LaCe.........-24.-} 162.92] yel. oryst. /.. 00 3s «sctewpany ces 
29 carbonate -| Lao(COs)3.3H20.. ..} 511.89) trimet. wh 
30 chloride. 18 Aad caus. Tah 5.0555 WR Las 245.29] wh. deliq. cryst........---.sss-+05 
31 MO) Fs cadet Oobe 8 LaCls.7H20........ 371.40] 4raeli Avs, Fv ge~s + secvay ems: «> OM 
32 hydroxide.) (isd... TLa(OR)s) aes. 189.94) wh. powd ere en 
33 IOURLOA EN eta tha fees Ld(lOs)s.0. 65 <ohees 663.68) 001. ......:.5.: cc cee eee eins >< 6 Om 
34 1OdIdO,....... gs ve voles cere Lals. boi. aeeagee 519.68]. 0. ....00c ee beeniae ne enee deh 
35 molybdate.............| La2(MoOs)s........ 757.84) tettl.lJstlLileedes sees o> ae 
36 piteate..S TG vdianeb J: a oh iioaree .. «| 433.04] col. deliq. ... Wy Ji. saime es Baas am 
37 oxide, sesqui-..........| LasOs.............] 325.84] amor. or rhomb: wh. i... se-+ + 8 
Qs |) “sulfate, :..ohee oll totes 2 Lao(S$Ov)s. . ...| 566.02] wh. powd., hyg......--+-.-ssseeee 
39 RT ere Laa( ee O10. ...) 728. 16] hex. col... a seeteasewa sheer Om 
40 BUlhde nel RH sy Padtels s «| Lassie d 374.02] red-yel. cr....5.--es-ee cere ed ee ee 
41 tungstate...... : abe Ou)s eres. 1021.84] ...... UA voneeen eed eee 
42| LOW eas occcctuns oo 0) Daas eo owes 207.22] cub. silv. bl.-wh. soft met.......... 
43 antimonate............| Pba(SbOs)2. 993.18] or.-yel. powd., v. pois........ Loman 
44 orthoarsenate, mono-.. ..| PbH«(AsQO,)2...... 489.11] tricl., 1.74, 1.82............--.saee 




















3.708° g/l; Iq. 
2.155-182.9 
6.15 


11.343716 
1.28838 


11.2960 = Ur |’ 


1800 


d. 1150 
a fay ahah We -PlS. + 
2100 vac. 
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i Solubility in grams per 100 cm’ of 
Sp, gr. or Melting Boiling : 
ensity point, °C point, °C tae is Alcohol, acids, ete. 
5.18. | 1538 d ere Sn | i. i. sl. s. a.; i. al., eth. 
i. Sheen sae Oe ie ol ine veh.) .. i. i. 8. a. 
2.87 Ba Gh" uthoaM ne. 5ta--- v. sl. s, 0.67100 s. HCl, H2SO4 
2.58 T oe te del Jon 1 Obs |: - Le Hh 8. a.3 1a. a. 
Wiser octet. | Fas. Poe ob tat nstitc. | if ws... | 8. a., alk. citrates 
6.74 lig cial 4 Asai a bal i. Pace | os ee ghana ate 
6.56 Te a AL fay: Sate) a i, 8. ag. reg., HNO: + HF; 
i. dil. a. 
ers eh laa axe. |... 0.04325 | 0.083100 | s. alk. citrate 
1.83 o> eae § See ee 2012.5 Vv. 8. i. al. 
2. 1315 a a ae ee ees a! gh? | ee ne ete Crh td 
3.097% ~ : 480 * ee, atte 4S sl. s. d, i, HoSOs, NH3 
21 Ae ans. . | 440 d s. abs, al. 
1.898 is —6H20, —7H20, 300 | 15.65 48,650 i. al. 
100 
d. 


5./a. 
s. HNOs; i. dil. a. 
s. SO2 soln.; i. al. 


s. al., eth. 

s. al., eth., acet. 
v. 8. al, 

8. 3.31. ale 


a. 
8, a., ev. HS; i. NHs 


i. al. 
v. s. al.; i. eth. 

s. H280x; i. cone. HNOs 
s. dil. a.; sl. s. ag. COs; i. 
acet. 
vy. 8. al; 
v.s. al. 


i. acet. 


val. 8. acet. 


is. » by 
gt oat 
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Mol. Crystalline form, color and index 
No. Name Formula we refraction’ 
Lead 
1 orthoarsenate, di-....... PbHASOL yh ee 347.16] monocl. leaf., w1.90, y1.97......... 
2 OG) A. geste arene Pbs(AsO4)2........ 899.52) jwh. \or.; Vo DOI eermne ents Be 
3 metaarsenate,.......... Pb(AsOs)2.........- 
4 pyroarsenate........... PbeAseO7.......... 
b metaarsenite,.......... Pb(AsOz)2......... 
6 PbNe 
7 
8 
10 carbonate (cerussite).. PbCOs............| 267.22] rhomb. col., 1.804, 2.076, 2.078. . 
11 basic, (white 2PbCO3.Pb(OH)2. .| 775.68} hex. wh. amor. powd., 2.09; 1.94. . ond 
lead, hydrocerussite) . | 
12 Chlorate weciecns &s|. ve Ph(ClOs) sheesh ne 374.13] monocl: wh. sa. Seeeeee oe eee eed 
13 Be Rear | SS PRCIOD 2.H20....| 392.15] monotl. wh., deliq..........<. + tebe 
14 perchlorate............ gata SHO. «; | 460: 18] rhomb. 4s" shdenc.ss cae oe ag 
15 chloride (cotunnite). . PbCle............-| 278,13] rhomb. wh., 2.199, 2.217, 2.260. . 
16 fetras dials... PHC es P72 3. 5 49. 05) vel oily lignes oes 2 oe oom 
17 chlorite. . : : Es, sacle | 042,13] monocl) yeliey cee een td aaa 
18 chromate (crocoite).. Phere FANG os 323.23] monoel. bes 2.31, 2.37 (Li), 2. 66. . 
19 , cay (chrome PEO PRONE. 546.45] red er. powd Bet ace ecicet Re 
r 
20| dichromate....,..)..,..... PhCraOzapsassiees « 423 24) ved cr. | Sieg nears ae ee 8 om 
21 GVanate:, 4. ereka<. tet ER(CNO)s..5%5 be 291.24! wh. need, /2° 1 Seer cen 6. ee 
22 cyanide.230% AE. &} owe Pb(ON) a8 thar 259.24) yelsh.-wh. pois. powd.............. 
23 ferricyanide............ Bee ane 2 11538. 53 pred crys eae eee kane 
24 ferrocyanide, .......... eth a 3H20..| 680.37] yelsh.-wh. powd................... 
25 fluoride: .. 2 sae oe} a a CED Re, ee ee 245.22] col. . |. “3 eee eee ls ee 
26| fluosilicate,............ Pests 21140 sacl 385.31] monoel. col........ Roe eee 
27 hydroxide TN ere B(OH). 2.ede ee 241-24] wh. amor. ?os5 pect cneiee ene are 
A ia Sa Gone ES eA 2PHOHGO: «ce cantre 464.46] cub. or wh. amor. powd............ 
29!  iodate.. ti a AE DEOs) 3. SIRE 587 (06)'wh. ¢:. . (Paap oe ee 
30 periodate... Ceres. Mee PbHIOs. . Soci) 415.05) Cryst... . a/c amen ene ree 
S19] ~ Sacadaie! oxic tas ae PbHIOs.H20...... 433.16) amor........... 
32 lodideeiy, f.0f% A 8 4..2a Pb fc ....| 461.06} hex yel. powd 
33 molybdate............: PhMaQu. e554 a04.% 367.23] yel: powd: c2ecmenen Renee ot oe 
34 pitrate.. «.. 0. 00ee..2- dN PbINOs)s..65 toes 331.24] cub. or monoel. col., 1.782... 4 
35 {GeO baste abF ot. 2Pb0.N205.H20....| 572.47) thomb. tr..2 4. 1..sce ude eeees st an 
35 oxide, mono- (litharge)..| PbO.............. 223.22] tetr. yel., 2.665 (Li), 2.535 (Li). ..... 
37 >. > ae: BOOB ss «ns teeaes 223.22) rhomb. yel., 2.51, 2.61(Li), 2.71... .. 
tite, 
38 oxide, di- (plattnerite)..| PbOo............. 239.22! ‘tetr. br., ox'2.5) (ea) sees. . 4 ae 
39 me SBCECU ERLE 18 oF.) 2 > PhOai votre 462.44] amor. or. powd............. og 
40 “red (minium)....} PbsO4.............| 685.66} er. sc. or red amor. powd. . 
41 PS tptbad cort.% tb ss PbO... Nae 430.44) amor. blk... ............ 
42 Gerehicitde (matlock- PbCle. PbO. ...... 
ite) 
43 x (mendipite).| PbCle.2PbO. ... 
44 4 : + PbCls.3 PbO. 
45 g (cossel yel- | PbClo.7PbO. 
low) 
46|  orthophosphate.........} Pbs(POs)2....... 
47 metaphosphate. .. . . ss] PO@POs)ais Je. oP. 4 885.26) Cole... |. Pt eee 4 
402 
7 
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—H0, 110 




















; Bene tones 5 
point, ° G) ot . 
Seater eater Alcohol, acids, ete. 
—H20, 280 |i. sl. 8. s. HNOs, caust. alk. 
ae y.sl.s Bcc, 15) LINDS 
eee ee 2 d. d. s. HNOs 
io Se i. d. s. HCl, HNOs; i. ac. a. 
ee a= - i. eet) ee. |8:ELN NOs 
LW TI 0.05 sl. s v. 8. ac. a.; 1. NHsOH 
—H20, 160 | i. a, 8, 3.3 1. alk. 
pe See 1.3820 WES 22: hs. 2. Ae te e 
916 0.45549 | 4.75100 s. a., KBr; sl. s. NH3; i. al. 
ae Ae t.. 0.000110 | d. s. a. alk.; i. al., NH3 
NOP ANE) ste, - i. i sl. s. aq. 'CO2 
‘a ee Vid Oe 2.0 |B: ale 
{ae 151.3!8 17180 s. al. 
An A s. OE te | Bs ale 
950 0.673° 3.34100 sl. s. dil. HCl, NH; i. al. 
exp. 105 d. ev. Clz | d. s. cone. HCl 
1 BR hace, V., sl..8. 0) slaie! s. KOH 
d. 000000729} 1. s. a. alk.; i. ac. a., NH3 
fed PE ox i. i. s. a., alk. 
LAP, OR oe. d. Widte.. |\8. a, alk 
PER. Ph kakn i. sl. s ie Te oe UTTER 5:0 FE 
RS OF. 3... sl. 8. 8. s. KCN 
Hee sb. sl. s. 8. s. HNOs, alk. 
BBE. Co. oki i. ene 8. | Blass Hes 
1290 0:06420 0.4 reeds. < s. HNOs; i. acet., NH: 
ee 8. v.S Be Pe AAP Sper | Rate 25 
ta oe 0.01678 sl. s . a., alk.; i. acet. 
eas ade .014 sl. s. 1 HNOs, "alk., ac. a. 
Pri. 0.0012? | 0.00376 sls. HNO3; i. NH3 
Ir i. s. dil. HNO: 
i sl. s. dil. HNOs 
0.436100 | s. alk., KT; i. al. 
= ee Srelpi. ak 
126. 1100 | 8.7722 43% al.; s. NHs, alle 
Seles. 8. a. 
PAE... s. HNOs, alk., lead acet., 
NH:.Cl, CaCle, SrCle 
ee i. i s. alk 
VIS 39 ee i i. s. dil. HCI; sl. s. ac. a.;i al 
et. i. d. d. a. to Pb + PbOs 
it i. s. ac. a., bh. HCl; i. al. 
sah, i. i. A. alk. 
Fee ii i. s. alk. 
at, PAs i. i. s. alk. 
| Pee 0.0056" 0.0774 ec MUM ara cy aia sie anim gp 
eee i. 28 SS i I Ph ae 
See 0.000014") i. s. HNOs, alk.; i. ac. a. 
Feds ¥. 51, 8. WES |) hetero ete-o> be a stew 
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No. N Mol. | Crystalline form, color and index 
eg Fomeb wt. of refraction — 
ee ee eee ll 
Lead 
1 wile diners =| BBERROWN . ood 1. IF 588 148} rhombiiwhi ue. teen eke ee 
2 PbeP207.H20. . .. . . 606.50) rhomb. .. heise eece | ae 
3 phosphite. . PE DELe Oss ta~ shane 287.25] wh. powd......... 
4| selenide (clausthalite). . PhSet ris. Akd2 ss 286.42) cub... 1.2. sue en 
5 Bilica tess 8; WHA. deo srs PbSiOs 283.28) wh. er. powd 
6| sulfate (anglesite)...... PbSOh: o2... Haase. 303.28 ae er rhomb. wh., 1.877, 1.882, 
1.8: 
7 OMiaclds > 222, 3 bios Pb(HS0,)2.H20..-.} 419.37 ava: w 2» {bab es se eee ee ea at 
8 “basic Case): PbSO4.PbO........| 526.50 menial wh.,.1.93, 1.99, 2.02.00. .4.1. 
9| persulfate. . PbSr0s.3H20. ..... 453.39} deliq,. “AWGRR IS. Seer eer ae) Aaa 
10 ce (galena).. en Nba Sok sek ee 239.28 aah bl. L ates SOLE ceitins x aa 
ll Hlfte. ect EE os! PbSOR St us oe 287.28) wh... ..0/t Betzo..ceeean seem eae 
12 sulfeablanda ss SPS. PbCls UM Shes. 995.97} red? >. (aes 
13 thiocyanate............| Pb(CNS)s 323.36] monocel. wh.. 
14] . thionate, di-’....5..... PbS20¢.4H20..... . 439 _40| trig., 1.635, 1.653... 
15 thiosulfate. . ..| PbS2Os. 809. 34) wh. or. . sil sects og eee se ees cae 
16] tungstate (raspite)...... ROW Os. Ref 455.22 seabed col.,/2.27, 2.27, 2.30.2... 0. 
17 A (stolzite)....}| PhWOgi.uucos.... 455.22} tetr., 2.269, "BalBS. |. GM DIE ace 
18| _ metavanadate.......... Pb(VOs)2 405.12} yel. powd Rens, Cer ey eee & | 
19| Lithium.. Die ING. Canes eoe 6.94} cub. silv. wh. soft met., we 3.16... .. 
20 AMIGO Mele ook eh. od LIND wake: 22. 96} cub.. col.....<0 2:6 Sabweneeuueeaas oe 
21|  orthoarsenate...........} LisAsO4.H2O 177. 77| wh: DPOWG.. step sa ueee 
22,|  tetraborate. . LigBaOv. 5H20 Iie ain 259.24] , 2... eee 
23| metaborate. . ; ee 49_76| wh. powd 2s Ah cee irene: Sle 
PA  MpROMIGe it eek ao shy os LiBr. . ...++-| 86.86] cub. wh., 
25| carbide... TG ae he 37.88] cr. or wh. po 
26 carbonate............. LieCOs......2....-.| 73.88] monoel. pa L498, 1.567, 1.572... 
27 sf acid, (bicar- | LiIHCOs3.:......... 67.95) wh. .. ChE sR ceceeeeee enka swe 
bonate) 
O8\|) ‘ohloratei¥ 3 .2..le baad LiClO3.3H20....... 99.40) tetr., deliA -b. Pv. cunengeaes a. 4 05e 
29 perchlorate.j......... TiC ety EE. 106.40} coli Geliduidr 4 . sxciiemenes ane < bee 
30 MY ye. olan | 8 LiClOy.3Hs0....... 160.44} hex. col/ejQge. 2c. les co ee it Be, 
31 Ohlorid@r dia cd sar i foes LIOR Pe): a0 See 42.40{ ottb. wh.) deliguh -cccsismeietiies.« aos 
32 chloronlatinate.........| LigPtCle.6H20.....) 529.95} hex. or. red, deliq. ..... 
33:4. ‘ebremate. 0) 0.)........| LisCrOs.2H0...... 165 92] rhomb. or. -yel., deli 
34 |. dichromate .| LisCr207.2H20.....| 265.93] blk.-br., deliq 
35 fluoride. ....... Tah. i i:. ‘ 25.94] cub: ool... cabs 5 eee 
35 fluosilicate........., LiSiF’s.2H2 ‘ 191.97) monoel. wh., 1.300, 1.296. 
07 mefagermanate......... LisGeOs...........| 184.48] monoel., 7. i...'....... 
88 Hydride. ).08 ah.t8 ae WEN Sire ree e 7.95) Obl... . OVS eb vane ena eee y 
39 hydroxide. ......... A. . 23.95] wh. er. or powd 
40 camer) Ore ee eed LiOH. H:0......5 41.96) monoel. col..j...........000.0+ skh 
41 iodidb.a.dy.0cak DARED. a 133.86) cubs wh., delig.f cemeaeunen «Gane 
42 ts Lil.3H20. . 187.91) monocl. col.-yelsh..............-08 
43 DitratOis skirt dys. LENO esa ane 6895] trig. col. deliq., 1.785, 1.435........ 
44 Se Ny Sai LiNOs.3H20..... 122 O01 O61... ... <'s 0< ae sence otine ann ‘ 
45 nitrite....... LiNO+.H20....... 70, 96) flat need. . .. ...b<-+ sy aeuleaeeenan 
404 - 
o 
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~ Solubility in grams per 100 em® of 























Sp. gr. or .|° Melting Boiling s ; 
i, point, °C point, °C boar ae Alcohol, acids, etc. 
5.8 Aire lan Alby Get RS 0 shes i a s. HNOs, KOH 
iS See | SOGanb A ah teh kb i. d. s. HNO:, KOH, NasP207 
_ Soe het d. fe 82.0" 5).;«, ie i. s. HNOs 
8.1015 POG Say -dotadls bh OAs). 5 5» aleedhe a 8. ENO: 
6.49 a oe ee Se eee a ee & A Boy d.a 
6.2 >) B28000 chavwidty (eas bies lc 0.0028° | 0.00564° | sl. s. . » POR: HeSO«; s. NHu 
salts; i. 
RAG coe. RE re LEG PASE, ja: eee Baith }. <x rests, 
: 6.92 OTe oY a LED AOE -|.- 0. posse y.sls. | sl.s. HeSOs 
10 | 7.5 DAs 9 Sealy Ce LIke. 100008615 . s. a., 1. KOH, al 
ho), Joo. Qe SSS) PSE Sr IR Secenean 1. s. HNO3 
Se Ot Never ctey. ceshaly £9.00 +»! « i. rt i, dil. a. 
NR os dow ai (ax .Lh 0.05% | d. s, KONS, HNOs 
14 | 3.22 ton dalsly (22 ABE... 8. PTeE Ls. |. pas SERRA ER EW a su 
15 | 5.18 Me Lk OE CE tes (ii hr es 8 Se s. a,, NasSe20z 
"| Soe Bigs whe coll seh -kS- +f. 6:03. =. bei: d. a.; yal: 
+ 8.23 | Sm eee tg Yee eee AE Ls Ot Me Bate 3. KOH; i. HNOs 
Ai ie i a otc xu, HOTS RE los dey JOS REE 1, i> pOslAlOnd4. |... bebleniea abputamenty. 5 te 
19 | 0.534 186 1336 d. to iOJH + He |s.a.;d. al 
430 d. oi b- _. lateaienesauiatogete « .1/> 
{Se 86-1 « vy. sl. 8. Fo D a) cs) her Rin © ain) ce syst’ oe ge 
WHORES & v. 8. om 4.. | Lal. 
fo8 pet... sl. s. re... ahinolde: soc etre. cote 
24 | 3.464% 547 1265 142.79 243.682 s. al. eth 
DH MOD SORT Hea te Hise lomo F4-000$-) - d. d. 8. cone. a. 
26.) 2.11174 618 d. 1.549; @.72100 s. a.; i. acet., NHs, al. ° 
, 1;837° 
ot ee 2 3 SSS) SS ge ecco BIE We acacsths o CADPOHAIBY oc cee afer yire es aes 
os! Sat ean (50)65 —1H20, 90; | 313.518 C} vis. al. 
d..290 
29 | 2.429 236 d. 380 B9.725) Pathe... swal. 
30 | 1.841 95 —2H20, 100:] s. s. y. 8. al, 
—3H20, 150 
31 | 2.06825 613 1353 679; 81.825) 127.5%9 | 2.4875 al., 5.2! meth. al.; 
7 3.9425 acet.; s. eth. 
oO) eee Oy ee es —6H20, 180} s. s. al.; i, eth. 
<< ae ere oe —2H0; 150 | 110.938 499.949 |... alee ee ee 
PAM git esses - —2H20, 130 | d. TOS HAO 2.5. aucuasnine pe ote Beloe 476 
~85,| 2. “39521 4 870 1676 0.2718 s.a., HF; i. al., acet. 
86 | 2.33% —2H20, 100 | d. 52.6517 s. al.; i. eth., acet. 
87 | 3.5321 5 ET) 3 ERR IIS TS 0.8525 8. 
38 | 0.82" GSO-sor davobratSodws- 4. A tosOlB yee leyk). abet. ate Sol 
39 | 2.54 450 d. 12.79 17.5109 sl. s. al. 
Be os... hike PEE Kp ann «Bes EEA HL. 11,2810 11.68%-5; | sl. s. al. 
14.9109 
_ 41 | 4.0615 446 1190 S. 8. 251% al.; v. s. NHs 
“42 | 3.48 73; —2H:0, 80 | 151° 201.260 s. abs. al, peat 
—H20, 73 —3H20, 300 
43 | 2.38 BAR fy Busi Ante Coles 6+ 52.2 66.1709 s. al., acet. 
1 ee 29.88 —8H20, 61.1] 34.891 AGB SD a ceersa un, 5. SORRGINEN OS © Sold 
—24H20 
j 29.9 ; 
45 | 1.615° < 100 d. 125° 45950 y¥. 8. abs. al. 
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Name Formula 
Lithium 
oxide. . See Coad ee C0 9 Sea: OA 
phosphate. OT RL: Tigh One ee ck oe 
orthophosphate......... ao Sea HO. S45. 
silicate>. ... R27aRR ue Be LigSiOs. - 
NAS By a , 3 LigSiOg 
silicide: AM eet. t. . Taguig? - +. een 
sulfate: MAEM SNR tos TasSOi. SRE... 
SE Py fe tore ae tie Li2SOs.H20 
“acid BIS, “RENO 
sulfide. .... Liss Vas Shhh x. 
sulfite, AA 8 at ks LisSO3.H20........ 
thiocyanate 4.08202. ..| LISON:=.....40.: 
tungstaten 20.0.5... | LigWOa i. 
metavanadate.......... wis 2820 aan 
Lutecitmir 9.83: U. 
Magnesium......... Mg... 
aluminate (spinel)... ... MgO.Al203........ 
ammonium arsenate. ...}| MgNHyAs04.6H2O 
carbonate... MgCO3(NHa)2 
C03.4H20 
s chloride. . .. . Mee. NH,Cl. 
ss chromate... Meee OAs 
CrQ4.6H: 
ns phosphate MeNiL PO. GH:O. : 
(struvite) 
i sulfate ae (NHs) 280s. 
(bousingaitite) 6H20 
arsenate... “| eae 22H20. 
orthoarsenate, ‘mon-H.. gHAsO..13H20. 
orthoarsenite........... Mgs(AsOs)2........ 
orthoborate............ Mgs(BOs)2........ 
metaborate............. Mg(BO2)2.8H20. . . 
bromate .| Mg sie 6H20.. 
bromide, Aw eade.d Mg ey 
SOM BG sed ater ead MeBra 682007)... 
carbonate (magnesite)...| MgCOs........... 
en ue- MgC03.3H20...... 
honite) 
. basic, (hy- 3MgCOs3.Mg(OH). 
dromagnesite) 3A O 
Chlorate; rane Sa. Mg(ClOs3)2.6H20. 
perchlorate... ...6.6.55 Mag(ClO,)2......... 
ae LATS aia Mg(Cl04)2.6H20. . 
chloride (chloromagne- | MgClz.........,.. 
site) { 
< minha MgClo.6H20. . 
chromate. . Shs MgCrQy. 7H20.. 
ferrocyanide. Mgol'e(CN)6. 12H20 
fluoride (sellaite). . . MgF 2. 











Mol. Crystalline form, color and index 
wt. of refraction 
29. 88! wh. cr... ;.( Seen eee 
115.84] rhomb. = See decree eee eee 5 Nae. 
249.70) wh. cr. powdlls. cise detsiees | ok 
94 ee ook? ie 1.54825, a 1.584, 
a Hom col., 1.594, y1.614........ 
- (6) GL or... 1, 2a ete 
94 gee. col, -B 1.466: c2e2 ecg 224.4 « 
monocl, col., 1.460, 1.477, 1.488... .. 


ise 


08 
25 








hex. sily. wh. met... 


cub. col.; 1.7253 vesceeeeeee. oe 


. 82} rhomb., deliq:. = o.1. ease ee -- é 
.51| monocl. yel., 1.636, 1.637, 1.653... . 


rhomb. col., 1.495, 1.496, 1.504... .. 
monocl. col., 1.472, 1.473, 1.479... .. 


~ 


rhomb, ool..; <2} ican 
tetr., 1.565, "R575. 70. cc meee. $e 


cub. -col., 1.6145... oan eeeeeee tee 
col. ) deliq». “PAtastinkurket ee 
hex. c 
2) trig. a 1.700, 1.509. 
rhomb. col. need., 1.495, ‘1.501, 1.526 


rhomb. wh., 1.527, 1.530, 1.540... .. 





monocl. col. deliq., 1.495, 1.507, 1.528 
rhomb. yel., 1.521, 1.550, 1.568... .. 
pe. yel. Or. 5. 2kss eh ee 
2) tetr. col., 





—-——— ss ees 
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CONIMW Pwr 


No. 






Sp. gr. or | 
density — 


2.01325-2 
2.537175 
2.41 
2.52% 


Melting 
point, °C 


Railing 
point, ° 


—6H20, 200 | d. 


700(695)"' || |.......5-- 
165.d:loo dur} 2. 98..4~ 
d. 350 —COr, 900 
165 decay al ie2 022.6 
sted vod (BERT. 
35 d. 120 
GR eee 4 Caer eae 
T7iee. ... AHA BONE)... 
712 1412 

118 d. d. 

1396.2 23 2239.0 
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~ Solubility in grams per 100 cm* of 





Cold 
water 


0.0231° 
17.68° 


0.04 


56.518 
49.90% 








Hot 
water 





Alcohol, acids, ete. 





8. a. 
s. dil. HCl 





0.0195 
130.5310 


s. a., NH; salts 
vy. sl. s. dil: HCl; i. dil. 


s. a., NHsCl 

s. HNOs; i. NHsCl 

s. a. NHCl; i. NHsOH 
S. min. a.; 1. ac. a. 

a. 


al. 
6.99 al.; 21.820 meth. = 
s. al., acet.; sl. s. 
8. a, aq. COs; i. acet., * NH; 
s.a.; l.4aq. COz : 


s. a., NH, salts 


vcd ede eae aka ae 





Magnesium ' 
1] fluosilicate.............) MgSiPs.. oo... 166. 3S} wh. er. or powd... 0 I 
2 | MgSiFs 6HS0.. 974.47] trig, Wh. 18 case coe LD, 
3] hydroxide (brucite)... ..} Mg(QH)e. 2.6... .. 58.34] trig. col., 1.859, 1.980... 1k... 
43). Yodete.. bP BR A aaa | 446.99] monoel.. (CU VN we RRS 8. 
Gh HMI. och oaks, Cc ee ee oe 278. 16] wh. or., deliff. 3. ccyaeeeeanne ce 3 
ec 
6 BO ee eb. .] Mata SIRO. Ev 429.28} wh. deta. oe «as aoe piel, £0. 5 
7) ‘nitrate eae es x N00 HO . 256.43) monoel pssecaesabeey5 5. 
8 nitgide.. pee See AE. c a SH Rae 100.98} grn. yell eb. o.oo ee ae OE B.. 
9] permanganate. ......... Mndos 6H2O..| 370.27 ak. purp, “nel delig... WISE 
10j oxide (periclase). .......) MgO... 2... 0.2... 40.32) cub. col., L736............ Sed... 05. 
ll orthophosphate... ... ...| Mgs(POu)e.4HeO. . .) 385.06) monoel. odo cs cee cee eects 
12 “ (bobier- | Mgs(POoe.8H20,..| 407.12 eer pl., 1.510, 1.520, 1.543, . 
ite) 
13} orthophosphate, acid, MgHP0O..3H20. .. .} 174.39) rhomb. wh., 1.514, 1.518, 1.583 ..¢/. 
(newberyite} 3 
14| orthophosphate, acid... .} MgHPO..7H2O.... 246, 46] hex..... CRURR etree nee. 
15| pyrophosphate, .... 2... MygsPoO;.... ..... .| 222.68] monoel. eal, 1.602, 1.604, 1.615... 
16 Sine 7 tds are. MgeP20+.3H20. . . - 276.73] wh. AMOP sede vee e ee eee es FROTR 
17] —orthophosphite. ........ MgHPOs. 3H20....] 158.30)... foes d ee cease =, aR 
18] kypophosphite.......... ‘Tce 262 48] wh. or... UY. cea SORA. 8. 
19| potassium carbonate. . seis 256. io triel.. ool, ... Aga cere ann @l. 
4 
20 * ——? ; MgCle. KCL6H20. .| 277.88} rhomb. col., deliq., 1466, 1475; 1.494 
(carnallite 
21 “ chlorosulfate | MgK(SO,)CI.SH20.) 248.98) col, monoel.o.. 2... ke is. 
22 “sulfate (pic- ny aga ettin 402.73 ane. <I 1.461, 1.463, 1476 ees 
romerite, schdnite) 20 5 
23]  selenate.......... a MgSe0..6H2O0.....) 275.61] monoel. 1.486, 1.489, L491... 2... 
24 | silicate (clinoenstatite). .| MgSiQs........... 100.38] gronodl. (2. & f. 1. skated. SES 
5 neste Ae EE Se ees ee Ce eee ORE Se 
26} sodium chloride... ..... Mais. NaC. BeO. | 290.20)... .<...< Jka eee 
27 a _ (blo | MgNaz(SO.)2.4H2O} 334.50) monoel. oal., 1.486, 1488) 1489... | 
ite 
3S] “SMM Te 28. MgSOu.......5. -] 120.98) Gols or... adn eee eee WAT..%e. | 
29 ““  (kieserite)....... MgS0,.H20. .. .. 138.40} monoel. col., 1.523, 1,535, 1.586... .. 
30 “(epsom salt MgSO,.7H20. .....| 246.49] rhomb. (monoel.) col., 1.438, 1.455, 
— 1.461 
31 sulfide. . Got... Ie ..| 56.88} cub. ool.) 2k i... .c005 See Te 
32) sulfite. mS MgSO: 6H:0. . ..) 212.47] wh. or. powd. ......... ie eee 
33| thiosalfate.............| M@SsOs.6Hs0O. . ... al Ol. ‘pr. |. AREY «cee GEAR KS. 
34 tungstate. . wuss ss| MgWOs, . Per R 
35 Manganese. L NA a Nat. “SORT... 
36 ammonium phosphate.. .| MnNHyPO;.H20. 
37 “sulfate... ..| MnSO«(NHajeSOx. 
6H:0 
38 arsenide spear Mn Aa ibs pve 
2 ers Se ey, 
40 wig See estes sn) Mee RL 
+ araemite. 200 Gy 2. os MnsHe(AsOsa. 
2H:0 
42| boride........ }. sa) Males SBR 
43/ bromide........... MaBre. D201.0... 











22 |2 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 


bee enw we eneee 


epeaperen) i asa yr 
HIBS) Loch YR AZ... 26° 
64,0, 150 | —7H20, 200 | 71° 
[wt AL... d. 
—6H20, 200 | d 1.25 
—3H20, 170.4 ¥. 6. 
coe ht Get iio i 
1260 1900 d. 
ees seas 1h WOECEIS «... 0.0031 
Le ie ees bee 51.3% 
pte es 2 Sere ere L 
G0.. dese ve ...--. L 
on wets 22m WAP ALEL..-* ‘ 
ee bo eon ee 4: S52 
AL Pe | ee — 








Solubility in grams per 100 cm? of 
: = 
Hot | Alcohol, acids, ete. 
acm 
yam ec hie Pe Fmotaal £4 
Co) pee ee 
164.919 |g. al, eth, NHs 
Posie: s. al, eth. 
“ 8. al. 
d. g, a.; 1. al. 
d s. ac. 2., meth. al. 
—_ s. 2., NH¢ salts, i. al. 
ws... | 8 aii. NH salts, NHs 
aS. eo s. NH; citrate 
Jeeneee 5. 2. 
0.2 8. 2.31. al. 
is 8. a.; 1. al. 
sl... 8, a.; i. al. 
SAS 5. a. 
gat. - i, al, eth. 
weal Mel ow ccckserr eter eecent ey 
d d. al 
81.705 
v.5 
gigetr 
73.3: 
68.494 
91” 
a 8. a. 
0.83 i. al., NHs 
Vv. 8. 8. al. 
wis > d.a.;i al. 
5 s. dil. a. 
0.05 i. al, NH; salts 
¥. 8. ev nk ps mRrsaaw ney ~ 93 
i. s. HCl, aq. reg. 
i 8. aq. reg. 
i 8. aq. Teg. 
wil». 8. 2. 
d. A 
| 223109 i. NH 
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: 
; 
: 
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Noll = Name ocala Mol. Crystalline form, color and index 
r wt. of refraction 
Manganese 
1 EOMIG cas este cee MnBr2.4H20...... 286.82) monocl. rose-red, deliq............. 
2 Canbident tas. hek ert DSC, sla bye eee ote or 176.79] tetrahedral... ¥0¢ see eee eee 
3 carbonate (rhodochro- | MnCQ3........... 114.93} trig. rose pink or amor. It. br. powd., 
site) 1.817, 1.597 
4 chloride (scacchite).....] MnCle............ 125.84) cub. pink, deliiq...5;5 ceased | Ses 
5 Sh enacsese oem | MNCbAHGON hae 197.91) monoel. rose, deliq................. 
6 “  per- ee saat Nee lade 1961.76) green... 2). eee eee he 
7! chromite 2 FUR Se Mn(CrO2)2........ 222:.95) oct. Braye) nett. sean e aes 
8] ferrocyanide........... MasFe(CN), 7H20.| 447.86] grnsh.-wh. powd 
9 fluoride (ous).......... Mais. PMU Fo 92.93} red. quad. pr.-or redsh. powd....... 
10 e aha ts wee MnP, ee) £11.93) red:cr....\. cetera eee su 
il fluosilicate. . -| MnSiF's.6H20....... 305.08} hex. pr., rose red, 1.357, 1.374 
12 hydroxideye e704... MnO(OH):........ 104.95] blk.-br. amor. ......0.....2) 
13 fe (ic), Gai Mn203.H20....... 175.88] rhomb. br.-blk., 2.24, 2.24 (Li), 2. 
ganite 
14 a oer. aa Mn(OH)2......... 88.95] trig. wh.-pink, 1.723, 1.681......... 
chroite 
15| iodide yelsh.-br., deliq., cr. mass.......... 
16 2 ssbood ‘ose red, delig............. 
17 nitrate monocl. bcoe Re ae hee ee 
as oxide (ic) (braunite) — (tetr.) blk. . 
9 Non wa sdigetiens cotien| MnsOR HO): 2%.cc{ 1755.88] breeds selene naan ame 
20 “ (ous), (mangan- ie grn., 2.16.5 cate eens 
osite) 
21 “* di-, (polianite, MnO2 86.93] rhomb. blk. or br.-blk. powd........ 
pyrolusite) 
22 it 102.93) redsh., deliq. 2% ))2.1..0. quus otidet «su 
23 = p 221. 861 dk. red oil!-...chc Caan ee 
24 (ous, ic), (haus- | Mn3Oq4 228.79} tetr. (rhomb.) blk., 2.46 (Li), 2.15 
mannite) (Li) 
25 orthophosphate (ous)..../ Mns(POx)2.7H20...| 480.94] wh.-redsh. amor. powd............. 
26 | My ane ' | MnHPOs.3H20. ...| 205.00] rhomb. red. or pink powd. . Pali s 250% 
ous 
27 |  metaphosphate........ | Mns(POs)¢.2He0....|'620.01| pink. .... ..ce sen eee 
28) pyrophosphate......... MnoP207.......... | 283.90} monocl. br.-pink, 1.695, 1.704, 1.710. 
29 yD | ARE MnoP207.3H20. . 337.95) amor. wh. powd.........<-..s-ss.- 
30 | phosphide 2S BS Se ee MaPr aes setae 85.95) dk.rgray.iivete 2 ii eee aie 
OLN oie even aertans » Pred 6 Mrisha, saatcctatorns 226,83) idk. gray; /«c cent ealeeta tee aan ole 
32 phosphite. . .| MnHPO3.H20... . . 152.97] redah.: |... . stich xen enneene eee 
33 | hypophosphite. .. -| Mn(H2PO2)2.H20..| 203.02] rose red er. or powd. ... 
34 potassium sulfate (ic)... -| MnK(SOu)2.12H20.| 502.34] cub. (oct.) Vit... e005 
35 | selenate..i4s..i.n 050. MnSe04.2H20..... yee ees ee OT 
36 ae le, Pee MnSe04.5H20..... 288021) .......  URRR ae ou 
37 selenites. At. iceadbins MnSe03.2H20..... 218216) 3% 5:<4's.0\s 5:00 she eee aa 
38 | pyroselenite..../....... MnSe205.H20..... NES eee ke 
39 silicate (rhodonite, her- | MnSiQ3...........| 130.99] tricl. red.: 1.733 1.740; 2084. os 3 
mannite) 
40/1 -pilioide, ... RS eo Mabie: eat os 82.99} 'tetral.. . ...c.0)2 stasis a 
41 O° GREE Re. Marie 62.0 sate leicts 111.05} gray oct. i uk 
42 af KOUS). sia pb .4.| mS eae Agia hel -| 137,92} quad. pr.. 
43 sulfate (ic).............| Mme(SOa)s......... 398.04] grn. er., deliq.. 
44 ARGU) APRES ch 5:0) MnS04.....0.:+4...+] 150,90] reddish. ......1...020 2 mene 
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Solubility in grams per 100 cm* of 

































Sp. gr. or ' Melting Boiling , x 
density point, °C point, °C ee Ee Alcohol, acids, etc. 
epee NN — eee 
906.79) 8 abies kelbaeortn? terms nidaoum «> 4 
065% | ....... s, dil. a., .026 aq. COs; 
NGs,, al. 
62.210 123.8100 | s, al.; i. eth., NH 
1518 656.09 s. al.; i. eth. 
8. 8. s. al., eth. 
go | ST | HO NHdsalte 
t d. 8. a.; i. al., eth. 
d. d. 8. a. 
14038 Vv. 8. s. al. 
YB Be, fies be y. sl. s. al. 
i. i. s. h. H2SO4, HCL 
(000218 i |e k.- s. a., NH4 salts; i. alk. 
. GP cache ce nf Weclubiets Wiayte tras sae ae. 2 oh 
Geek \vinseh cab edstubee Sat 
126 40 ie vy. 8. al. 
rs 8. a.; i. ac. a 
. Algona errcicbtest [lo racmnee rae mentto cen” mere 
i. i s.a., NHsCl 
rb, i s. HCl; i. HNOs, acet. 
8. d. s. H2S0u, alk. 
v.s d? s. HoS04 
i. it s. HCl 
TRAE! Hortiheh 3 8. &., AC. a; i. al. 
sl. s. 8. a.; 1. al. 
sl. 8. Bie be Fil Podestosetedisye ste aiale oe ere 
oe Chiteok 8. a. 
i, |, obileiteua=: s. aq. KaP207, H2SO3; i 
~ acet. 
i. i. sl. s. HNOs 
i. i. sl. s. dil. HNOs 
Bl} SEI) oil beac tee bu ore s. MnClz, MnSOs 
12.5 16.7 i. al. 
(eles) 414408 See Meco gmc omnmocrg 
re gts | ee swab ee 
wR see | WL BLISS ol asinktyarriewsjrv ida ds += ete 
Ye i. i. HCl 
ie i. s. HF; v. sl. 8. a. 
L a s. HF, alk.; i. HNOs.H250; 
i. i s. HCl, NaOH; i. HNO; 
d. d. s. HCl, dil. HeSOu; i, cone. 
H2S04, HNOs 
525 7070 s. al., i. eth. 
es ee eee |e nee een 
a 
411 : 




















. 
Crystellinie fem, color and index | 





















Mol. 
No. Name Formula as of tefrackinnhal 
Manganese 
sulfate (ous) (szraoikite) .| MnSO4.H2O0....... 169. a monocl. pa. pink, 1.562, 1.595, 1.632 
3 “ Pt 
4 “ “ 
5 be SL oes Mn804.5H20......} 241.07] tricl. rose....s......--0eest veces 
6 gaa prs ee MnS04'6H20.. 4... .| 259.08) ¢ 2... > ee 
7 . INS tee MnSO3.7H20......| 277.10] rhomb. or monocl. red............- 
8 sulfide (ic), (hauerite)...] MnSo.............] 119.05] eub. blk., 2169 (Li). fee eee 
9 (ous), Shel MnS..............| 86.99] cub. grn. or amor. pink, 2.70 (Li)... 
ite 
10 ie ks | A ea 38MnS.H20...:.... 
11 thiocyanate............] Mn(CNS)s.3He0.. . 
12 | © thioriate, di-/..../..... Mn8206..0324.4... 
13 Manganic acid, per- | HMnQy........... 
14 Manganocyanhy- 
ariciacidve ccc se, os HyMn(CN)z.. 
15 | Masurium MEE hn. tuto ws. 
16} Mercury............ 108 | eee Fe 
Mercury-ammo- 
nium compounds: 
17| Mercuriammonium NHeHgBr.NHaBr..| 394.50] rhbdri..32i..2.........sueue- dee 
bromide 
18 Ht chloride | NHgoCl.3NHjCl...] 611,17] red eryst. (fus. wh. ppt.).......... 
19 c a NHgeCl.NHuOl....| 504.18} eryst. (infus. wh. ppt.).......... 00. 
20 nitrate | NHgeNOs.NHa YOR Se CR RG ey Te 
NO 3, H20 
21 *h iodide NHgI.3NHual..... O77..OB I) 5 ns. aievsrueysgaensee a ee Rae 
22 : sulfate | (NH3)2HgSOs.H20.| 348.75] orthorhombic................-.... 
23 Bs (NHg»)250s. 1304.90) & . 00 cst sept he eee ee 
3(NHi)2.50s. 
24 Mercuri bromide. ...... 
25 Chlorides... 2. 
26 “hydroxide. ..... } 
27 iodide. . .| NHge 
28 a mercuric ‘chlo- Bias 1. HgCh. . 
ride 
29 nitrates ssi. a4. gaNOs......... 477.24) . 
30 | sulfate. . Ne »)2S04.2Ha0..| 962.55] ... 
31 Mercuroammonium NHsfiec Ms grts aids a 253.10) blk 
chloride 
32 Mercuroxyammonium — | NH:Hg2OOH......| 450.25] yel. br. rhomb,..............-.00- 
hydroxide 
33 | * jodide NH2Heg0I........ 560. 28) Dr... «0.00 00 tee 
34 | “nitrate NHeHg2ONOs,.... 495.25). ..c,..» Adal pup ease anes 
35 | ** ‘sulfate (NE2Hg20)2S0.. ..| 962.55] wh. and yel.. 
36 “chloride NHsHg:0Cl. ..i....| 468.70) vel... . cli yess eee 
Mercury 
37 orthoarsenate (ie) Hegs(AsOa)2........ 
38 (ous). ..... PigansOaces Seto 
! 
eS 


COMPOUNDS (Continued) * 















































Solubility in grams per 100 cm? of 
f Boiling : 
point, °C ae te A Alcohol, acids, ete. 
1| 2.95 A hstab. Br1IFy WE TF... 98.4 768x A MMO BIOO- ol tbo, st sherpersernitlns sf 
2 | 2.52615 stab. 40-57 | .+........ 85.2735 1OB.8 |... nd. oh epatoad os ae 
3 | 2.35615 stab. 30-40 | .......... 74,228 1 i CR + a ae a 
4 | 2.107 staby18+30-] f).000.... 105.3° 111.254 i. al. 
5 | 2.103 stab: S21 38yio] Seer... 124° 7 a Ne 0 3 Rae Aram = 
eo ae ian =5- toy Se.db.... 147.49 Vic A OM Mee Rel OV GP cane 
7 | 2.092 —7H20, 280} stab. —10to]} 1720 | 118 fil. 
=—5 
8 | 3.463 i tees FO... ae is d. HCL 
+) 9+ 3.99 ene dey 36 TFS. 4 5. 0004738, | nil. e. s. dil. a., al.; i: (NH4)2S 
PLO. Wradtigin 20-02 000 a aes a 0.0006 |i. 8. dil. a.; i. (NH4)oS 
LLL ee Sar 2-15 0a) ee, Soe 8. Vv. 8. v. 8. al. 
: 160-70 
PES NG J 5 (RI Co IL 8. WOIS.b c  slligached SERRERS) 8 cl aie = npate pSaE 
RSLs cere SUT. , RCE eS | oe ieee eae ae Vv. 8. Gael |. ilcawcns (Ob) SRouaokS.8! 
DAW idan wate crn d. Ut ae De eye Md 26 vy. 8. al.j i. eth. 
BOE e105 eon vrere's eat) TS (AR ESD) 0p Re | |e cee ee 1) bss Ge armeaeed ener (1) =} ERR ie 2 3 
16 | 13.546 | —38.89 856.9 i. i. en i. dil. HCl, HBr, 
(Yee rs HONEA ER ee i... , etPHD ae 53... s. HCl, HaSOs 
SENTRA cfoetste <2 8 «*6 CLE? oak 1) Seiineree sone i. d. s.a., KI 
19 | 5.70 molat, .2ferry! RS. 66-5.» 0.14 d. 8. as; t.fals 
P20, Teese. nes AEE Yh RR Tt ee 24 ped HEWES: 3 s. HNOs3; i. KOH 
Ur eeemeeRR Pers IA, MRI Ok POEL TU tec yy OPERA 25 51% s.al., eth. 
itll 2, ae —H.0, 115 | d. d. d. s. a., NH, salts 
Gee ee RRO SOIR FO PL d. aha... s. dil..a,; NH4 salts 
OF ee da bet Stowe Cae 0... eee 1) 02 ee s. HCl, KI 
DB hagas: d. 300 Te eae ie DF s.a., KE 
BE Pe MP. 2 epi 15 Tag Ga Bae BiteGOA ats... s. h. HCl, HNOz 
BA fay... etotarae TSE, «0 OO dotitiqgag CG WAS... Z, (Oeti xOWiak f.... s. HCl; d. KI 
OT G Ue Rane a, 360W0q 0 8 AL... it i. s. h. HCl 
SOR Bs NC) na Oe CD Lind tras SNOMED « s. K 
a ees © reer ae ae A lege Re ee s. HCl, KI 
BOPUGIES sta iate siete sa ay eral ee hen Siwiehe » . esEL- Dc. tae See ON, Roe cosa oats 
Be WISER alpina te ole. o's'sie% 190,99 F9Y] ed INL... 0.00717 DOC? | fats ainewtver». 2a 
a >128 "| exp. is eee s. d. HCl, KI soln. 
I GAN Sl eee AL 6h Sh FL ol OP aT eat conn BEL BED ER EOE cs AE 
ON din Se OMI RS EE tn BB y lia igh... s, HCl, HNOs 
BOW Migrate ees DOO. RAS LOELL.. al. s/9/18 pith... s. HCl, HNOs 
oy) So. ls ie Berane ech ara ¥..8),'su/ MRegee to... s, HCl, HNO; 
ET RIEAL icin» » Pie pc Gia || ia Ae Los bahia Fee s. HNOs; i. ac. a. ’ 
. : 
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t PHYSICAL CONSTANTS OF 
Mol. Crystalline form, color and index 
x Beg Pe wt. of refraction 
Mercury 

1 orthoarsenate, acid, (ous)| Hg2HAsOu.......- 

2 bromate Gee pe coe eae Hg(BrOs)o. 1) 

S Pans gBrOs 

4 bromide (O) AN 8 HgBra) ee aie hr8 

5 iy (OUB) ba ceelen as Hire. cs : 

6 carbonate (om) Se Posto Hg2COs. . . : 

7 basic, (ic)... .] 2HgO.HgCOs...... z 

8 chloramide (ic)......... PNAC. Lae 4 

9 chlorate No) Bee ae ie Hg(Cl03)2 3 

10 $6 eared BERS) (OPER arte 2 : i aA 
il chloride aS (corrosive He Clee iweetatcss 271.52| rhomb. col. or wh. powd., pois...... 

sublimate) E 

12 ““ (ous), (calomel) |HgCl............. 236.07] tetr. wh., 1.973, 2.656...........0.. 
13 chromate ECS Se fe oes HgCrO........;.:-] 316.62] rhomb: redil, ......: OLAS See 
14 ee + | esCrO# oe ace 517.23] red. need. or powd........as.5..\s- 
15 cyanide (ic).. Hg(CN)s 252.63] tetr. col. or wh. powd., pois........ 
16 fluoride (ic)... Hatisar sok tine 288.61) cub. ... .....:..caRe eek ae ener ot bs 
17 + (ous). . cronabeve ry eae HeF. 219.61] cub. yel 

18 fluosilicate Go) TTY ake sss HgSiF’s.6H20....... 450.76) rhbdr. col 

19 ic (ic). . .| HgSiF’s.Hg0.3H20.| 613.33} yel. need 
20 a (ou ae rete Hg2Sik’s.2H20..... 579.31] col. pr 
21 hydroxide (ie). . aa{ die (OH)s. 3. ers» | 2845631". 05)! See 
22.) jodate'(ic).....c..00+e: Hg(IOs)2..........| 550.45] wh. amor: powd 
23 at (ous) Ai eetaes.:| BelOs 3. cheebes 375.53} yelsh 
24 iodide (ic), rede eirns, Hl. . 454.45] tetr. red., er. or powd.............. 
25 f “yellow...... Hela. 454.45] rhomb. yel., cr. or powd........... 
26 Rg oH GliE) Week ceess [ORME Uae os! oa mths» 327.53] tetr. or amor. powd., yel........... 
27 iodobromide (ic)........ rhomb:: y6l.iccbes cts sarees te.+. 
28  iodochloride (ic) . 99] rhomb. red. 3.2 scse cuentas 
29 nitrate (ic). wh.-yel deliq. powd........... Kare 
30 + , col. er. or wh. delig. powd., pois... . 
31 sf (ous).. hy Mee monocl. col. effi 
32 nitride (ic). . ees oe r. powd..... 
33 ba) 9 (ous) aaa tk WSOP cs 
34 oxide Cig), (montroy- rhomb yel. or r 

i 
35 Se COUN) ce stne totes blic-brnsh. pOWd\asesne sees ose hie s 
36 oxybromide (ic). . HgBro.3HgO....... 1010. 27/"yel:. or. 5 cso one 
37 oxychloride (ic), ( (klein- HeCle BHgO.< 6. 021.36} hex. yel.., .. jus ee 
ite) 

38 oxyeyanide (ic). . .| Hg(ON)2.Hg0.....| 469.24] need. or wh. er. powd.............. 
39 oxy fluoride (ic). . Hek's.HeO.Hs0)...| 473,24) yel: or... 2s deep rete muie stunned 
40 oxyiodide (ic)... .| Hgle.3HgO........)1104. 28 yel. br. ov’, & ele ne meinen an 
41 orthophosphate Ora Hgs(POq)o.........] 791.87] wh.-yelsh. powd......-..seesseeess 
42 (ous)....| HgsPOu..... 606.85] ol... : .+.s.: opp eeenee nee 
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ap gr. or 
ensity 


eke ee ee eee 


7.93 
4.43719 








Melting 
point, °C 


d. 

d. 130-40 
d. 

236 

subl. 345 


259 


subl. 140; 
290 d. 


exp. 4 
exp. d. by lig 
d. 100 


INORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 em’ of 


Boiling 
point, °C Cold 
water 


Me berets, 3 0.15 


d. 
325 0.570 


RI, olay u 
(dhe. seas 1 
ye cape 1 
‘er sty an 25 





383.7 .0002 18 
ts dons aes sl. s. d. 


aR Sane v. sl. 8. 
ee coon ee 9.3"4 


se 
pee 0061025 
354 v. sl. 8. 
310 d. wel. 8 








Pa es 4. 00000425 


8. 
301 3.69; 6.920 


Hot 
water 











Alcohol, acids, ete. 


s. HNOs; i. NHsOH, ac. a. 
s. HNO3, HCl, Hg(NOs)2 
sl. s. HNO3 
15° al.; s. meth. al.; v. si. 
s. eth. 
8. a.; i. al., acet. 
s. NH4Cl,; i. al. 
é aq. COs, NHuCl 
8, 


i; Hie BO Ree 
3325 al., 25 eth.; 8. ac. a., 


pyr. 

8. Hg(NOs)2, aq. reg.; sl. 8. 
h. HNOs, HCl; i. al. eth. 

d. a.; s. NHsCl; i. acet. 

s. HNOs, KCN;i. al., acet. 
102° al., 44.1'9-5 meth. al.; 
s. NHs, glye.; i. bz. 

s. dil. HNOs;, HE 


8. a. 

i. HCl 

8. a. t 

s. HCl, NH«Cl, NaCl, K1; 
i. HNO; 

s. dil. HCI; i. cold HNOs 
1.825 abs. al.; s. eth., acet., 


NazS20s, alk. salts 
y.sl.s. al.;s. eth., NaeS_Os, 


KI 
s. KI, NHsOH; i. al. eth. 
s. al. eth. 


8. al. 

s. HNOs, NHs3, azet.; i. al. 
s. HNOs; i. al. 

s. dil. HNO3; i. NHyOH 
d.a.;s. NHsOH, NH4 salts 


8. a.; 1. al., eth. 


s. H2SO4, HNOs, h. ac. a.; 
i. dil. HCl, alk. NH; 
v. 8. al. 


s. dil. HNOs 

s. HI 

s. a., NH4aCl; i. al. 

s. HNOs, ag. HgNOs; . 


Hs PO« 
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. _ PHYSICAL CONSTANTS OF | 
Mol. Crystalline form, color and index | 
No. Name Formula WE: of reftactione”? 
Mercury 

1 potassium eyanide (ic). .| Hg(CN)2.2KCN...} 382.84 
2 iodide (ic). . .| 2HgI2.2K1.3H20. . .|1294.99 

3 selenide (ic), (tilman- Hebe. Ss se gees 279.81 

nite) > 

4 silver iodide (ic)........| HgIs2AgI 924.05) deep-yel, powd:...-...2-+a+s00¢+- 
5 sulfate (ie)... HgS0.. . 296.67] rhomb. col. or wh. 

6 basic, (ic) ; He80s. 2Hg0. . 729.89} lem. yel. powd ; 

7 od (0)7:) Eee Hg2804 497.28] monocl. cbl., wh.-yelsh. powd...... . 

8 sulfide (ic) (e) ( on Higeier. gos. eae 232.67| hex. red er. or powd., 2.854, 3.201... 

: rite ( 

9 i Ep G0. eos 232.67| cub. blk. or amor. powd............ 
10 Se (ous) AR os Figs She sree 433.28] bik... .\. .« case be etaeeevae geting faite 
11 ‘iiiooyauats (6() 2 aan Se He(CNS)oe!! oo... 316.74] wh. powd. pois..:........2.-es..% 
12 *s ous) :8.i... HgONSs..e 228 J te) ee Pe A RR RS 
13 fungstate G Meek eS. Hg W O4.-F.4% 2 0s 448.61] yel..... F 
14 OLE) Bs WOs, B80 649.29] yel. amor!...0....-.-0000. esse. 
15 Mélybuenum, ose Mae Rig. be Hie ees 96.0 | cub. silv. wh. met. or gray-blk. powd. 
161 ammonium oxychloride.} Mo(NH:)20Cls....] 325.36 eda. erniies. Po ecere ea ke 
17 bromide, di-........... MoBre..... Shelf DOSS) POLS. cnn soe mae 
18 . {k= vavtast ck MoBrs 335.75 te grn. need. .... 
19|  .“ _ tetra-.........| MoBra.. 415. 66| blk. need., deliq. . 

20 bromohydroxide........ MosBri(OH)s. . 641.68] red powds js... pit. euieeeeieaiel ts de 
21 CaUbMO i cc. ee ol MOGl 2... cee oe 108.00} dk. gray er. powd 

22 ay. diMYONe a) aL MoCa:. coer oc 120.00| wh. pr... .<. be see ee 
23 chloride, Gehl ae... MoCh:........2g. ore 166.91] amor. yel,,. «cas sasmperten tants 45 
24 “ ty aod ee Moka. wicers otbeens 202.371 dk. red need: . censored epee 
25 , tetra-....:.... MoCh.. #2822 hs. 237: 83] br. cp deligAh | ©. ccs oui eater doen 
26 & penta-........ MoeCls-ssasacack «; 273,29] 'bik. or., delist... wurteuretenise du hts 
27 chlorohydroxide........ ar oe 499.87) amor. yel...usss-m+ sucemie atte coe 
28 fluoride, hexa-.......... oF s. 210.00) ool, ort : so. trunk soecctereieetneracid ote 
294) "shvdroxides shun. vit... MoO(OH)s. . 163.02) light br.samor. J. 2. ase ae tet 
30°} © Todide, dies: sah. th wa. MGIa? os. ca nace 340.84) amor. brv.400... umeumegeen. 0 os 
31 Oxiderdi-. 5 fis isis oss Mo0s, . 128.00) tetr. vit.-red.......... Flgetey estas 4. 
32 4 “2 So Moss... i sccccitevs) 2EGIBO! Ds... «cs s.c a uuehte | aeeeneenaIe Ne otha 
33 De tri Amnolybdite) . -| MoOs. . rhomb. wh.-yelsh.................. 
34 OE ah, BEE ah ice bed MoOs. Yel. ....« 0.o.se'vsles hea onde 
35 (“molyb. blue’’).. | MozOs. 2MoOs. dk. blue. ....) s aasdeeineeie. a aera 
36 oxydibromide, di-....... MoO2Brs. tabl. vel red, delig.’... 22. wats weaned 
37 | oxychloride............| MoOCls grn. cr., deli, -b nase eee eee 

38 oxydichloride, di-,......} MoO2Cle yelsh. wh. 029-65 «cemeke ta pe saan 
39| oxypentachloride, tri-.. .| Mo20sCls 9] dk. br. er., de 
40 oxyhexachloride, tri-. . Mo203Cle..... f ruby-red cr. . 

41 oxyfluoride j MoOFs 8 Bol... eu why REP 
42 oxythiocyanate, ’ basic Mo(OH)2 (Sc N)s. .. | 304.22) red in aq... dat dudes teens 
(thiocyanate) 
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SRGANIC COMPOUNDS (Continued) : 


Solubility in grams per 100 cm* a 


























‘Spegnor |) Melting | Boiling | fe deg 
density point, °C point, °C bite Bab Alcohol, acids, ete. 
Be ockacsss peeks es RL ie AAT.» -[8. (ae) Oe 
Wee C Ree... |, ARGS. d. s. al., eth., KI, ac. a. 
3 | 7.1-8.9 subi. 8) co) LAL 5. i. s. ad. reg. 
ee ss) 2 >} Vener Op EL. 5... Ree. . ROL. s. KI, K@N; i. dil. a. 
6.47 db wepy SSIS 3... @s7..:.: ONL. % . NaCl; i.al., acet., NH3 
644.0 - -. a Bele yolat 00318 sl.'s. ial. 
7.56 ke : 0625 09.09 < H.80., HNOs .) 
8.09 subsoil... 0000018 | 2.22... ai aq. reg.; i. HNOs, 
7.67 subl. 580° | 2.20... Pork MeL 2 s, Nass. aa reg, alk; i. 
* 35 
nr ey Se d.0 SO. FEB eis bE EF. 5. i. an, (NHs)2S 
Meese fads ssc d. 5S 29h 1...) OT 8. s. NHsg salts, NHs, HCl, 
KON; sl. s. al., eth. 
MPPs eres: d. $9068)... al J.f.... |s. HCl, KCNS 
Se Me PEE d. ' Paar 6S ee d. d. acpival: 
soperedccaces d. - a ae Se i. dvasacals 
10.2 2620 + 10 | 3700 i. i. s. h. cone. Hi$Ox4;. i. HCl, 
; , “uF, dil. H2SOs, NHs 
8, edocs edo cone BREE ee eee s. d. he eee | eee ten Sos a 
OAS Ge See od BRE are i. i. s. alk.; i. a., aq. reg. 
ae d. Rane e RAM Be i i acd. alk, 
Fe. ees 4S d. volat. eh a(S. . . d. alk. 
| eee ned TE ES Be Lees cP wo s. alk. 
| 21] 8.40 Spray 00g SEAS... re i sl. s. HNOs, HF, bh. H2S0s; 
i. alk. hyd. 
De acer co + ASIP Ts. a a Gn Eee be: 2. WK 23 As ES ROT VS 
- 23 | 3.714% er ol) Sere ny i. s. HCl, H2SOs, NHsOH, 
al., eth. 
24 | 3.57825 ds +99 OH WE.5ES. >. i. d. d. alk.; s. cone. H=SOx, 
HNOs; v. sl. s. al., eth.; 
i. HCl 
72 lees oe SA eee oe d. d. 8. HNO: H2S0,; sl. s. al., 
; et 
26 | 2.93 194 268 d. d vy. s. a, al., eth., NH:OH; 
‘ s. chl., CCls, 
UR. Ac eeieicene SEE ees y bt CPD Fae i. bigs So s. a.; Lal 
28 | Iq. 2.55 17 35 fait arlet Pee | cloecessccan eB Reees & qed 
am ieeeee te ea ek Bros ee oe 2 AN ie Ue v. s. HCl; s. alk. earb. 
30 | 4.3 : ase Ory So Shee. d. ial. 
oI UE SSS UO oh Se i. i. sl. s. h. cone. H2SQs; i. 
: KHC.Hs0e; iv alk., HCl 
ST COE eke, Oo ae ee a * pee.) i. i. i. a., alk., NH:OH 
33 | 4.5019-5 795 s 0.1066!8 | 2.055 s. a., NHsOH 
3413. 
a: 
7 
“38 
39 
40 
41 
42 
. 
; 








1 


poon “I Ore CO nw 


=e 


Name » 


Molybdenum 
phosphide. ..........-. 


sulfide, di- =a 
denite) 


Sony ‘nitrate........ 


sulfate, .. sje obi w'o.0 
BULLE ys.nzocGek Ad en: 
Neonth w60071.d2k 


ammonium chloride. . 


- nitrate...... 


* sulfate 


orthoarsenate. . 
arsenide (niecolite) .. 


geese vise ‘ 


boride. . 
bromate. . 


bromide... . HM evs. AON 


Oar DON He sormornee be tesc 
.| Ni(ClO3)2.6H20. ... 


ammonia scent 


chlorate. . 


perchlorate. 
chloride. . bo 


sania sated t 





eas 


Nickel g..0 48 tsce 





os Nae (Mods 3. 


te. 


NdoO: 
Nd(NOs)2.2RbNOs. 
4H20 


Nd2 \ echoes 


NdoSs.. 


NiCle. NHCl.6H20. 


Ni(NOs3)2.4N Hs. 
2H20 
NiSOs.(NH4)2S0s. 
6H20 
Niz(AsOu)2.....--- 
DIARY Jo, 
NigHo(AsOz)s H20 
Ni BrO,)2.6H20... oc 
Be a0. lun 
Aer a Biswuvss 
DNiCOs aNi(OW)s 
4H.0 
NOOO) ai seu 1309 < ap 


Ni(ClO3)2.6N Ha... . 
Ni(C104)2.6H20. .. . 













It. te noua red fluores. 
redsh. vit. pl 


monocl. red, 1.541, 1.551, 1.562..... 
olive grn.. powd ne. 
col., wholly inert gas 





cub. silvery metal......... fag. t ow: 


yel.-br., deliq.;......7..s0e.---ay- 
yelsh.-grn. need., delig:. 3.- a4. Ar- 
violet powd 
rhomb. It. grn.. 

It. grn. cr. or br. powd... 


| col. volat. inflam. liq. or need......- 


hex. need. LES B¥s 325-60 
yel. sc., delat 
monocl. grn., Aélid......220..000 dcahe 
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Solubility in grams per 100 crm? of 








No.| | Sp. gr. or Melting Boiling 














lensity point, °C point, °C Cold Hot A 
aor ates Aleohol, acids, ete. 
SE AOMORI occ s. h. HNOs 
i i. s. H2SOu, aq. reg., HNOz; 
i. dil ax 
sl. s. 8. s. alk. sulfd. 
i. i. s. alk. sulfd., h. H2SOs 
BRAS TAD EE Face i. conc. HCl 
v.sl.s. | sls. 8. pach H2SO«; i. NHo 
0.133} | 2.56879 | s. NH.OH, NH. salts, 
ake 
Ht sil ede... | a.ctioommen #....... 
1467 Abies cee Woot sw oe de ee > sae 
ag. .- «LS. ee pas ates 2 2 
d. s. dil. a., H2SOs; i. cone. 
HNO; 
4.134% peewee silo Uk 96.713 140100 44.5 al.; i. eth. chl. 
2.28216.5 i; ; —6H20, 160 | 24618 511100 y. 8. al 
5.1418 i) | ee Fania ow dead Seager si eae 
Ce as Pen -0001999 | ....... 8.4. 

Se EO 47 —4H20 She 64) eee ee eee 
2.85 ae TUES cc ae 7.20 to hm Pee em te soe Ae = 
a i! d. s. dil. a 
90029 g/l; lq. | —248.67 —245.9 L5.cm?*.. eare se. s. liq. O2 

1.204-2 8 
8.90 1452 2900 i. Le s. dil. HNOs; sl. s. HCl, 

H2SOx; i. NHs 
Seen Tee POP LITLE Ph Le Vv. 8. Viel AS eRe re 
Pea san cs vax | saan s cok. 8. doe «te || Sole ‘ 


Em (de ho Pee as S$. a. 
i i Ss. aq. Treg. 

TA SRD IG Se 22s s.a., alk. 

d. d= s. HNOs, aq. reg. 

DE de AUEMEEL §.. «1d oe ew. AERO eee 


112. 89. 155.11 |. al., eth. NHsOH 
eh 315.7100 |. al., eth., NHsOH 

ee a Rae ee 
0.009325 i. 8. a. 
i. d. s.a., NH; salts 


01894 Ny ee... s. HNO, aq- reg., al., eth., 
chl., bz.; i. dil. a. alk. 




















wz DOF br Meh LAH. ed oo alelele « AEs Mee Te «ole 
giv. NICNEis)a eI cet oe Sees ee. fos tele 
222.5° 273.7 | s. al. acet.; i chl. 
64.220 87.6 100 . al., NH.OH; i. NH; | 
25420 | 599100 s. al. 

8. ld. : " NHLOH; i. al. 

i. }i s. KCN 

i i. s. KCN, NH,OH, alk; sL 

s. dil. a. 
f | 
419 
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PHYSICAL CONSTANTS oF. 



































‘ 
Mol. Crystalline form, color and’ index 
No. Name 5 Formula pa we of relactiaieaah 
Nickel ; ‘ 
1|  ferrocyanide........... ae epee 11H:0. ar 4A) orn wh... cis ap ee eet 1 84.£; 
2 MOKIdOs, «enviar eis Nites Cy cneeeeh o> 69) grn. quad... bie. cesses eens foes 
3 is pncidt Mes b cis. or NiF. 5HF.6H20... 304. 82! trig. blue-grm!........... tiki. .2- 
4|  fluosilicate. - ....| NiSif’s.6H20....... 308.84] trig. grn., 1.391, 1.407. . 
5 hydroxide (ic)... SA ENi(@B) 3. 5.08 Beton 109.71) blk. amor. powd TPs 
6 (o us). . Me BE a NiCOH)2: ... ep 92.71) grn. amor. or cr...... a 
Cs Nie rt FMRI. EBs. 4Ni(OH)2.H20..... 388.84} It. grn. aye aiee 
Blt Godidels. dated #050. Nilbs hose fey. \ 312.53} blk., deliq........--.-. 
9 * Yadmmonias. 2... Nile.6NH3......... 414. 72) Safi Odie boar 
10 nitate Per eet IT vee Ni(NOs)2.6H20....| 290.80} monoel. grn., deliq...... ee 
11 ammonia........ Ni(NOs)2ANHs 286. 86) Les 5. Se DE ete 
12] oxide, mono- (bunsen- | Ni0.............. 74.69] cub. grn.-blk., 2,18 (red).........2. 
ite) ; 
13 peaquiel ie. twts.. NicOg...:...-+02+ +] 165,38] gray-blk. powdae. en meee 
14 Mi Xous) it). Gd Niz04. 240.07| cub. or amor. gray-blk 
15 oxyiodide..............} Nils. NiO. 15H20.. | 1254. OA) ok wad pp wR i alg ari 
16 orthophosphate......... Nig(PO)2.7H20....| 492.22) erm. DOWER... eee eens leh 
17 ayant B axetil ital eae 6Hs0 0.5 39 9.51) grn:..: 22 center qaleigee ee tae 
18 phosphid eS Soe NisP2. . «obs oe]! 238). LL) Gls, gan DUE saat <a et ot 
LO teary Gureihs 3 Sch e NisP. 148.40] gray cr........ er ee OPER YT 
20 hypophosphite.......... Ni(H2POs) 2.7H20. .| 314.87 QUT: ..<'.. Md p cocci « poet 
21 potassium cyanide...... eo .2KCN, 258.94] monocl. er, or powd., red-yel....... 
22 B sulfate....... KS04.NiSO3.6H20.} 437.10} monocel. bl., 1484, a. 402, 1.505 se a0 
23'| etselenide. ...20. avi nace Nise... . 200.4 137,89) oryst..... eSaverct epee sae UB, «hE 
24 Sulfa tol cca cwtiademes NGSOD i woene: 154.75} cub. yel.......$. <<. te aM. of. 
25 BO, oli, och. . NiSO.6H20.......| 262.84} tetr. blk. or monocl. grn., 1. Sil, 1487 
26 “ — (morenosite)....| NiSOs.7H20........| 280.86] rhomb. grn., 1.467, 1.489, 1492)... 
27| sulfide, ran (miller- | (NISIeBsw.<- ...| 90.75] trig. or amor. blk 
ite 
28 SERED iia dose il Nigene as ; 149.44) yreloian. . os. eee ee 
29 (ous, ic) (poly- INigSie Meron. sie 304,31) cub. gray-blk WES a Va GE 
dyamiva) ova y | T 
30 sulfite. . Jé whee 1. «| NisOs6BeO:..c¢ 246,84| tetrah. orn. tet s..-ensanayee fee 
31 Niobium........... Seeleatumbtumii ...]ss tassel cvaovleosueapabuese emleeeenne see 
62, |(\Nitric.acid.<.....f: +> FINOs: 6. :.0ee 63,02! epl. corros. pois. liq., L307I Lf Of 
$3 | Nitfogem./fa.06..0) 8 Noes.) 5. eee ee 28.02| col. gas; col. lig. or cub, erat low 
temp. + 
$4.| chloride, tre....#.2..:.| NOle. /7cni 120.38] yel. oil or rhomb. er............-45 . 
35 fluoride, tri-............ es Re dees? sr eae Gol. GAS .:«.. <ot Me kucha anys phoeele 
36 OIE; EEE, 0. Ga Gas he oad DUNN es. ache aeath S040 Fal Uk. .. .....2 aah ocean tn 
37 - tri- (monoam- NL. NHs3.20.iu.. 411.80) \rhomb. dkired..:... «<5 «-tHWks - a8 
monate) Net 
38 oxide (ic)... aaubenice NO (or N2Oe)... 30.01 5 gas blue liq. and solid, liq. 
-230— 90 
39 “hbomonayhe.« bai 5 <'- RISTOS MRE bn 44.02| col. gas or liq. or cub. er., 1.19338 
40 Ob be a cee. PINMObs 25. Paves. .] . 76,02] red, br. gas: bi teGud nro ee 
41 "\ Riméntahinthes of ).0 NGC ae so hha « viele ose 108,02] hex. (rhomb,), WH. swe.ss ese s> seh 
420 
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_ Solubility in grams per 100 em? of 



































No.|  Sp-gror | Melting Boilin ; 
density point, °C point, s Ae od Bik : Alcohol, acids, ete. 
With Bec ORS HOH 9 se) OY 4... s, NH;0OH, KCN; i. HCl 
2 | 4.63 0:02 — y iesore Mone i.a., al., eth., NH 
3 | 2.132 Bb etd Tess s. dil. a: 
- 4) 2.184 WB... SNOW IS .. |) oebeead Ru erties 
Bit pore, MEI ie i. s.a., NHsOH, NH.Cl 
6) 4.1 O:0013 tr a2. s. a., NHsOH 
7 | 4.36 ie i. s.a., NHiOH; i. alk. 
8 | 5.834 124.20 188.2109. | s. al al. 
9 | 2.101 fo Bie bal ) Sete hate s. NHsOH 
10 | 2.05 238.59 —) s. al., NHsOH 
oo) ee a ee aS We iSen y ols. S herr i. al. a 
12 | 7.45 to Ni2Os 400) —Oz, 600 12 i. s. a., NHsOH 
13 | 4.83 ZOsG00 Po} i LE. i. i. s. a., NHsOH, KCN 
130 Oe Seine Apne i. i. Ss. a 
Te as aera iy... I... s. HNOs; i. NHsOH 
UL Ron ae eee i. i. s. a., NH¢ salts 
17 | anh. 3.93% i AMHR WIAD S.. s.a., NHsOH 
18 | 5.99 it i. s. HNOs; i. HCl 
19 | 6.315 i ~.......)s. HNO; + HF; ina. 
20 | 1.82 eee te ee Sere mse oy 
21 | 1.87512 8. d. a. 
| 
22 | 2.124 e WO eee ee ae 
23 | 8.46 a s. HNOs, aq. reg.; i. HCl 
24 | 3.68 ‘ 29. 3° 83,7300 i. al., eth., acet. 
25 | 2.07 tr. 53.5 - 6h O, 280 | 62.52° 340.79 jv. s.-al., NH:OH; 12.5 
: meth. al. 
26 | 1.948 ee 31.5; | —6H20, 103 | 75.65 | 475.8100 | s. al. 
27 | 4.60 Cae oleh RE 000368 | d. s. HNOs, KHS, aq. reg.; 
al.'s. a. 
DR newEs shee of dn ALG. OOH AD AAG oy... i. MaMa. s. HNO3 
SY ee ae NC eee Ee AVAL... s. HNOs 
= acl Seen | Peeeeeartcce Ce EA OPA thts Bae s. HCl, HeSOs 
PI) a | ecereie Ont are Sorc (leicester acca ar 
32 | 1.502 —42 86 ) -) d. al. viol.; s. eth. 
33 | 1.2506° 2/1; la. —209.86 —195.8 2.330 em | 1.024 cm’ sl. s. al. 
: 9.808758 5, * F 
1.026-252-5 
34 | 1.653 <—40 <71 exp. 95 | i. d. s. chl. bz., CCls, CS2, PCls 
35 | liq. 1.5377229 —216.6 —120 YW, Bh Be TN once, | bebe e wm otphetenened - 5 fh 
Oe Se Cae exp. subl. vacuum] i. d. s. NaeSe03, KCNS 
37 | 3.5 d. >20 exp. i: d. 8. He yous Na2S203; 
i. abs. 
~. 38 | 1.3402 g/l]; lq. | —163.6 —151.8 7,349 om’ | 2.376 cm‘) 3.5 em? H2SOs, 26.6 em$ al; 
"1. 1,2697150.2 s. FeSQu, CS2 
-39| 1.977 g/l; lq. | —102.4 —89.5 106.75 5919225 s. al. eth., H2SOs 
1,226- em® em? 
40 | 1.4472 ~ | —102 3.5 d. 8. d. s. alk., a., eth. 
41 | 1.64238 30 47 d. 8. d. to s. chl. 
HNOs 





ee Se 
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ee 1 
+i ; 


HANDBOOK OF CHEMISTRY AND PHYSICS ~ 
_ PHYSICAL CONSHANTS OF 













































No.| Name Hormula Mol. Crystalline form, color and index 
} wt. of refraction . 
Nitrogen 

1 oxide, per- (dioxide, NOs or (N204)..... 46.01] col. solid (N20u), yel. liq. or red-br. 

tetroxide) (92.02) | gas 

2| sulfide, penta-..........} NoSs. wa...-| 188.32] red liq. gray solid. ...... G60 .--5.- 

3 | Nitrosyl bromide....... INOBE. s208 -% baa 109.92] br. gas or dk. br. liq...........-..- 

4 iGhiloridos rhe mG.tidencs NOCI 65.47| yel. gas or yel.-red lig. or cr........ 

5 HuoTide ee. wR tee os] NOB 8 ote cee 49.01] col. .gaas:.. jy t-i.1 eee gee 

6] sulfuric acid (chamber SO,0HONO... 127.08) rhomb>colijan >. cab ee ener 

crystals) 

"i “anhydride. . (SOo.NO2)20......- D36,04! peters .:5< <2) Aero ie eens ae 

8 | Nitroxyl chloride (nitryl NOsClixs Mwah 81.47] pa. yel.. br; gal. eee ean 

chloride) 

9 fluoride (nitryl fluoride) .| NO2F.............] 65.01} col. gas and solid..........-.....5- 
MO Osraty ry oo che cee an OSi. bs scceneceses of 19008.) hex. gray-bly ete. seeeeneoete 
ll ammonium aquopenta- | (NH4)2Os(H20)Cls. | 431.19] red-br. cr....... 2... 2.00. e snes sees 

chloride, De +20 
12 chloride, di-.. = Ln delia:.jassacamewebiensr -aei- 
13 Arde aealt seal acts cub. ee Bikes ie ersish BYE « 
14 % 5 ee ey, dk. te ee ese ae ee 
15 “ tetra-.. 3] red br. need... 
16 fluoride, tetra-.......... br. powd.. naa 
17 Se ROX: dee steno BID. Cf... - keeles 
18 sitet OCLO=: ert desir.<ps citron yelj er. yea. ce eees tebe 
19 oxide, mon-. oe Lk... 5 oo 0.0 sine tele eee lessee 6 
20 COW dle. 3 eras cub. or hex. red-br...........---+5 
21 8 sesqui-........... dk. br ,.....c Geeine re ee eran oti 
22 Sy ag ance ae eee (ia): monoolk, col... 0c<seneeeiet <b hie » 
(b) yel, mags jo. 0..sioae es EA OTEy 
23 potassium hexachloride | K2OsCls...........| 481.74] cub. red..........-..+.2s00-2--055 
) 
24 ie ‘i K30sCle.3H20..... 574.89) or. dk, redig. his ss everett ae ai 
25 sulfide, di-.. .| OsSe. . 254.921 loub. BLK... . vic sie meenale anaes mera a 
26 tetrat il ved aon OsS«. . 319.04] fbr: bUk.....cae ceivst aaa ete 
oy sulfite al (03510 Pelee eee & oeene 270.86} bls: blk, 2° liso rere letter eanete eRe 
28| Oxygen.. Oo... 32.00] col. gas or liq. or hex.............. 
20) Onotietuw i c4 Ah os. 8rd ae ee. ts eee 48.00] col. gas or dk. bl. liq...........-... 
$0| Palladium......).... 1 Seer aces 106.7 | cub. silv.-wh. met....0.......-:.-- 
31 bromide:..,..:....,...| PdBre.. 266. 58] ined-br: 4/15 caste 1s Sa Raae lath bate 
32 chloride?! fe4.044... 3: (0: Pe 177,61) cub. need dk. xed deta.. {ae Pe 
33 EDR RSE § ...| PdCle.2H20 213.65] br. prisms, deliq. . aa ted 
34 ovanide ste gists... : PACEON a... esteies oe 158.72 lg ST es ee ee 
35 Airoriden vc, vien.t SNe Rdbisiaen GAS eis 144/70] \br... 0. Lulu ees ee} atta 
36 ME eR oi Paiet.. yt ens 163.70 Egg | ey eee 4 
S| hydride wee eho PdoH, — eee 214.41] silv. metallic........l.6..t 200. c8 
38 hydroxide (ic)..........] PdOv. eshte dee ese dull red... inh.. <2. eR ob eaed 
39 ? (ous). ......- PdO.2H20...2.....[...0%04) vel. to br. 0G eens s ox es eee , 
40 HONIG 5 shui uae ts B44 Pdls..............| 300. 6416ik. powd.. . Jonas ecu een Sad 
41 nitrate... ... ol Pd(NOs)2...... 230.72] rhomb. br.-yel., deliq.............. 
42 oxide, mon-.......... PAG a. 122.701) DIK. ....-.»'.. > Gee RAL 
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No.| | Sp. gr. or Melting Boiling 
density point, °C | point, °C bcd ma Alcohol, acids, ete. 
1 | 1.4919 —9.3 21.3 d Bude, «2 MARAE. s alk, CSe, chl. 
2} 1.90118 ll d. EGE eB... s. eth.; sl. s. al., CS2 
Sey A —55.5 —2 i. d. d. s. alk. 
4 | 2.99 ; Iq. | —64.5 —5.5 d. d. s. fuming H2504 
1417-2 
5 | 2.176 g/l —134. —56 8. d. 10, HNO HET | osc: eeSeesinteiste a.nd ate 
ht Ea er Tous eer ee ASS S.C tS s. H2S04 
UN PSEE sip? do: x.2:5'% 217 360 OH CBSE. 2 s. H2S04 
_ 8} 2.57 gf; la.| <—81 5 dss. -y HSL oo | SS eS 
} 1.3214 
9 | 2.90 g/l —139 —63.5 d. mes. d. al., eth., chl. 
-10 | 22.48 2700 >5300 % L sl.s. HNOs, aq. reg.;i. ab 
LOD atdiata be vara i’. cameiay Sitar. SNe). Vv. 8. d. s. al.; i. eth. 
UDA GARE Lode ccics Pelee Wu Ne ART. J. i. sl. d. s. al. eth. HNO3; sl. s. all. 
LAS i ee d. 560-600 Vette | eee et s. a. alk. al.; sl. s. eth. 
A Na AE RG ai ee ae TT AD. ob 5 OI |S > Oy eae s. al. 
UD AM s nic ae sw 3 BUD. be oye Rak. sl. pods) Wee i, al. 
Cull os Ses errr, Una ect Cee d. AIT) |, lees Alees « Ne 
AY ees OVA ..20 >50 205 d. GH; | Sies attodqsed $5 
oe a eee 34.4 47.3 s. d. s.d s. KF aq. 
Me eee. ie fe dcied.tall OL BAG. i. i. iva. 
20 | 7.9122 2650 erertiy EMR S|. i. i. iia. 
vA eee edict een i. i. - i. a 
22 | 4.90622 (a) 39.5 130 5.079 6.235 8. i! , eth., NHsOH, POCIs3; 
(b) 41 8. C Cis 
259) | As te ee ve et, SME ETA. t.. sl. 8 8. 8. “ail HCl.; i al. 
RAN DNA actnae’s s —3H20, 150} ........ WB, ei aATE L, s. al., i. eth. 
22) ee dp adi) vardttee)) JED FG... i. iL i. alk. 
PB Leh atanibowsdeayo1s: « a... > bap lO et. At wy INSEE 2 s. dil. HNOs; i. (NH,4)2S 
2 A ee er Wa GY ft) Tin Ip (A)... ees te Al ee s. dil. HCl, a 
28 | 1.429° g/l; lq. | —218.4 —183.0 4.899 em? | 1.7100 em3} 2.785 em? al.; s. fus. Ag. 
1.14718; g - 
1.426-252.5 
29 | 2.144 g/l; Iq. | —251 —112 490 om? | oe... s. alk. solns., oils 
: 1.71718 
30 | 11.979; 11.4025 | 1555 >2200 i. i. 8. aq. h. HNOs. 
H2S0s; ACI if finely 
divided 
Me cathy i. i. s. HBr 
we, OOF... sl. 8. 8. s. HCl, acet. 
386. 100.1. v.58 v.8 s. HCl, aeet. 
ps Se eee i. i. s. KCN, NH4OH; i. dil. a. 
dred heat, |-sl.is.... a) wd... s. HF 
d. d. s. HF 
ee EAE i. E s. a., alk. 
(0) 
Pe a OOO WN es ee rt i. s. a., NH3, NHCl 
be four ('ed00' 15? THEE. OOS. i ee, i. s. KI; i. al. eth., dil. HCl 
F A Se eee |e ei I gt: Cae: | eae _|s. HNOs 
# erin |e in| hp ea Fe i. i. sl. s. h. a. 
I tic neces i a a S  R 
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No. Name Borne Mol. | Crystalline foie color and index 
i wt. of refraction 
Palladium 
Tt Vomidehdi-ny at es: PdOste.. WHR 138-70} blk. .. -. R.Poe ecient the 
2 Ser-ae 15000 SESS eaemey Gee 229.40) bik:<. 22. occ Ree een Sree 
3 Sulfate. Mieke PdS04.2H20. 238.79} ted-br. cr., deli’... nce seMeuidsl. « 
4 sulfide, mono- Gh Cee Ae 138.76] br.-blik: G22 eo. Seem tre 
5 iB ar, eee ee He Bead slides Geran 170.82| dk. br: .: .-.aeeaee Pe: JA ee 
6 Ve BUD= | Soe eee PAGS 2 Udo... 245/46] grn.-grayiscitss 2.:.0< «n> cael Bier iene 
7 Palladodistashin’ PdCle(NH3)2...... 211.68] tetr: yel 22.4), 2. casemate ett 
dichloride 
8| dihydroxide Pd(OH)o(NHa)2 174.78\-micr.-cr, yell Sie. deere ee 
9}+Phospham...:...... INBiey,.3:=. 10 60.044 wh. amor.=.2.,.04.. 2B. es 
10] Phosphamic acid...} PONH2.(OH)2.....| 97.06] ......... 
11 Phosphomolybdic | H3POs.12MoOs... .|1826.04} yelsh. cri.....0....0ss cide dueny ses 
aci 
Ne 3 “| HsP04.12Mo0Os. 2042, 23) monocl. yel. Inde. 2. sepeesean toes 
J 12H2O 
13| Phosphonium 1215 13) eee Oe 114,97] dub. col, sghsb secon. ay 
bromide ® 
14°\8 chloride...) eae 2.2 PECL See uth 6 70.51 
15 iodides, scan eetieh peak iSVR on eee 161.97 
16)> Jaulfatesccnes. eens hoe: (PH4)2S0s 166.16} ¢ 
17| Phosphoric acid, " 10 Rear ee ee 98.04 ae liq. or rhomb er., deliq. .... ba 
ort! 0- 
18 S “ — ortho- ae HaOeek ws 214.10} hex. pointed pr. col., ee atagah 
19 a fh meta=:| HEP OS iy cists. etslerns 80.03 vitreous col., deliq.... FUGA LOS 
20 a ‘le pyro- EP aO7.3 ach. ble 178.07] col. need. or liq., hyg...... OB.b | 2 
21 Site hypo-| HePOs......8-le... 81.04! oryst. ..0. ..... ath p. neal eeiminee tS ages 
22 = . thio-:|/ PS(OR) 3. .eeaere ee 114.10) 5 6 i...c sci adie eeeeln eee ae 
23 | Phosphorous ace. FsPOS,.. «. saat bes 82.04] col.-yel\} delig: OF, .ccccanencaed fs 
ortho- 
24 = ““ meta- | HPOe.. 64.03) feather like of). cccciae cnmemee 4-00 
25 by “\-pyro- HiP20s. . bins anna NE 146.07) need?..4...... ..Bkpisiaucspaneeenees ee 
26 tf “ hypo- | H(H2POs)......... 66.04 oa oily liq. or delig. cr-........... 
27 | Phosphorus, yellow...| Pa................| 124.08] cub. yelsh. wax-like solid, 2.144. .... 
28 iS red. ets Py................| 124.08] cub. redsh.-br. or amor. red br. powd. 
29 hi violet....| Pa...<.-.0.++s,s.| 124.08! monocl} vit... cf ocy aaneeemeee eas + 
30 I black....| Pa..i.............] 124008) blk. incombust. 29002), Sagat 5.08 
31 argenide.............. PAB Swen. kein (i) | ee Sictcoto. ae 
32| bromide, tritahiyiy.....| PBrs.,.........$+-] 200. 77] epl.fum. liq., T6780 Sse eda. 
33 ““_-penta-. . PBrs. . ...-.| 430.60 
34 bromodisblariaal hepta-. PBrrCle...........| 661.35 
35 bromotrichloride, divi... | PBriilgi cc. ic adiges 297 .22 
36 tetra-.| PBraCls 457.06 
37 . octa-..| PBrsCls........... 776.72 j 
38 bromotetrachloride, 76 
mono- 
39 bromotrifluoride, di-. . . 85 
40 bromonitride, di-,.... 86 
41 chloride; ......)0..... 87 









. er. OF 
ensity 


Ss 


Svelesiate des ete 





Melting 
point, °C 


26.5 
44.1; ign. 34 


59043 atm. 





Boiling 
point, °C 


subl. 150v8¢- 


180 


HANDBOOK OF CHEMISTRY AND PHYSICS 
(ORGANIC ‘COMPOUNDS (Continued) 


Solubility in grams per 100 cm! of 





Cold 
water 


514% 











Hot 


cies Alcohol, acids, ete. 





7 Sel sl. 8. a, 

be 5 a i. a. 

Geet || ih .olbeysriderseionity, 3 2 

i. s. HNOs, aa. reg.; i. HCl, ~ 
(NH4)25 

i. s. aq. reg., (NH4)2S 

i. sl. s. a., aq. reg. 

s. d. 8. a. (dec.), NH;sOH 


Fy ts s. al., eth Ss 
4 Wiad pea Peer af 
A ed nett Ore eee 
Pe Make es alicr ee 
nf cone chiis ae Eig 
aor. salsilig. COz., 

d. to y. 8. al, eth. 

H3POs 

i EE.) z a . ib ootteny bE 


8. eth. 
sl. 8. 0.3 al., " ggqio CSe, s. bz., 
NHs, alk. eth. chi. 
s. abs. al.;i. CS, eth., NHs 


i. a., org. solv. 
8 CSial., eth.) 
8. Figo chl., CS, CCl; d. 








ie 8 
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Mol. | Crystalline form, color and index — 
No. Name Formula ear oe efron 
Phosphorus 
1 chloride tri-. . . 140) Deere oe ee ere 137.39] col. fumeliq-plib 108 ane eee 
2 a enta-. Ack iia PCI... 208.31] tetr. yelsh., fum......... 
3 chlorotrifluoride, di-. . . =) PCRs: mea ie. 158.93), 15. «:2 < ccohehe eeeeetenneeienen eae create 
4 chloronitride, di-....... P3NeOle. o.%.. cite sy: 347.83|:rhomb. . 4: Geeteeiuettnetains 2 care 
Bf EEE yee et sis olf PAN... «0c etetetsd SO SOT Ut pce.s ss aie ee arr 
6) EE ft ath ottter sof PENEChi0. «02 sie ce] O97 LE 1. ans cee ane even eee 
DL ACG ER ES A ONT th olet sos] Pee C lie eae eG cil 695200 |. 5 0:0 «0/6 delete ene 
Be eeaere ed cael PON7OI]9, «ce ec tee si] O08%29] ivcc s ca-e.s/c, eee etn 
9 fluoride, tri- Col, gas... 50S mck sac een Be a 
10 col. gas. .cclHh 4 oc. cstanetnnnee a 
11 imidoamide AMPs WH. «atte by ascii 
a2 iodide, di- tricl. orange. . 
13 u hex. red., deligd.s..0 ue ater 
14|  iodochloride. hextred! dibs. § sleet 
15 nitride AOL... . «+ «5 ie eens ates 
16 oxide, tri- monocl. col. or wh. powd., deliq..... 
17 # rhomby col4deliq.a. teense ab 
18 « pent- (phosphor- | P20; (or PsOio) 142.04] monocl. or wh. powd., y. deliq...... 
ic anhydride) 
19 oxybromide............ 
20 oxybromodichloride. .. . . 
21 oxychloride...........- P 
22 oxychlorodibromide. .... 
23 trioxytetrachloride...... 
24 oxy fluorides... .e0ee- ss 
25 oxyiodide...... ; 
26 OXVDITIE. siete one.» oe 
27 selenide, mono- 
28 tina chaste’ 99 
29. = pentar....25.08 2 
30 ue BID. Pha. oe RE de K dk. yel. liq. 5 ORL ine vromcee, aha ROM h at ais 
31 sulfide, ai. Ore. ey tee P,Se (or PSN... 285. 42|l'yely need .ss.daebien alent acl 
32 tri-.. \ e+e] bade (or PaSz)..4... 316.44] gray.-yel. of. . .p.ae ns eee eee alae es ; 
33 pL (sesqui- Pads. 46... b cee 220,26): rhomb)-yelijtt, ccmmenie eretlivis ae 
sulfide) f 
34 1 ST POntA=) ealet 4 ve PaSeetas cvacoh eer 222.34] gray-yel. er., delig......... 00. 00s 
35 hepta-.......... Pabhitiess save ae 948,50) It. yels Chiaway akan Moke Ss Lie 
36 aE Ae ee 28, See PUG reese We oe 444, 88) :1t. yell. Or. ..c9 sb-<=sthisieetmeiss teks 
37 Gulfoxida Ms «ti. 0% 4% SiGe. nas 5 ccttet ae 848: 32/\ tetr., deliqus iqutewbixccin sRMmMMale 4 oss 
OS.) thiogmide. os uceh ce as PS(NH2)s 111, 15] amor. yel.-wh-ye<. «wee nets 
39 |  thiobromide 253  S8ityel.. oil. .aXidvisstcs eee ease 
40 Fy ae cub. ay 
41 i SBrs. 3: ze fe 
42 thiobromochloride...... PSBrCly 213.91| yel. liq... «cea 
43 thiochloride............] PSCls... 169.45 A fa 1.563 (C 
44 thiochlorobromide......| PSC!Brz........... Sy] ee cn 
45 thiocyanate............] P(CNS)s.......... 205. 22] Ti... ss.sis. » scp oiktnrar anata nett 
46 TRIONUOROG! om « oti vs seals PERS S « «o's wre caked «| 120.08] gas. :. . ... diestetebieraaiiebtseiurane aan 
47 thioiodide.......... A er EAT DAN 5s aa «+ us RUA oa nee 
48 WIATHIGO Ls seve scent PO(NH2)s 95. OO) amor., why 2.0 hisseieisis saisaites ae 
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Solubility in grams per 100 cm? of — 


























No. 7 gr. or cara oe sats a 
ensity point, * point, ° 0 ot - 
watee ater Alcohol, acids, ete. 
1 | 1.5742) —111.8 73.5 d. d. s. eth., bz., chl., CS2, CCla 
2 | g. 4.65296 g/l 148 (press.) | subl. 162 cL adit | te Ll d. a.; 8. CCla, CS2 
Ov Sat 5 foe echo —8 1412 Ao ar Aarne 7 oe s. al. d. 
4} 1.98 114 256.5 i. d. s. al., eth., chl., CSs, bz., 
ac. a. 
§ | 2.182 SVR reece cet Uo tye line cis Mees cceun TP dues os Sen se iereene ts ies 6 Shahn 
ee | Ve er hE eae ee ker PE Te TORE ey gsc tf) ine keblen seen eee da pie 
Tees a SM (Meee. ID Ba on Nhe setts. [namie earanismaempineiter Srraus 
Chie t-. eaeeiad Da kg ore” bed naa Cees Patio (Gp eal Menage 20ers eee AR 
9 | 3.907 g/l —160 —95 ea eal ene 2s. s. al., d. alk. 
ar 5.805 g/l —83 —715 Oa ow LB aed lll Chet ies wy ata «ters 
epee ne spas pee Eire... i. de Ade -** } EE Rat ae 86 cians eee 
ROHR aia, ea 124.5 d. fee PE, Ee s. CS2 * 
RIESE Be or eee 61 d. d. d. v. 8. CS2 
Ol oar canon pee | Geld eSeaenn | aaee reer ae di =F en a...t s. CSe 
15 | 2.5118 Gi Pa. lad Doerner i. vy. sl.s.d. | i. any solv. 
16 | 2.13524 22.5 173 d. to d. s. CSs, eth., chl., bz. 
H3PO3 
17 | 2.5423 >100, subl. | 180 Veg tO ede qo: * [hak kate tent oboe ame leeeee 
H3PO3 ; 
18 | 2.39 563 subl. 347 a, d. s. H2S04; i. acet., NHs 
3 4 
19 | 2. 822 56 193 ag ial) sR s. H2SOu, C82, eth., bz., 
. chl. 
d. d. al., a. 
Loner; Foe d. al. 
Mee his s. al. eth 
i. i. a., alk. 
hs tam v. 8. OSs; al. s. eth.; i. al. 
d. s. KOH; i. CS 
et ie s. CCla; i. CSe 
ot A s. C82; i. al., eth. 
Doh d ae v. sl. s. CSe 
= s. al., eth. alk.; v. sl. s. CSe 
d. 60 CSe; 8. bz. CSs, PCls, 
HNOs; i. HCl, HeSOs 
tae 0.22 CSe; s. alk. 
“etear i. most solv. 
s. CSe; d, alk. 
50 CSe 
“Is. CSe, eth. 
s. CSs, eth. PCls 
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No. 


CO NOOPwN 


s 








fluoride, de 


“ 


iodide, di- (ous)........ 
4 tetra- (ie). ..)...- 


oxide, mon- (ous). . 











- di- (ie) 
oad Tee ol PtOsBHB0....05 465. 
a) ae PtO2.4H20........ 
© (OU 190) os age else's PtsO4. se 
pyrophosphate......-.- PtP207. . ess 
sulfgte. Ly pase abies: Pt(SO.)>. 41120... 
OO BESAAIes dys yoke sre Pt(H20)(SO,)2H. 
4H20 
sulfide, mono- (ous)..... Pts. 
it (IQ)Seel «p= « PtS2 
Oi BESQUM Wes gue 4 35 PigBabancs sc aflten 
PotassiW@m 3.46 .f). 6 CA eR ee ae 
aluminate............. s Alo04.3H20..... 
SONGS, Rieck y ae ets 3 RNa Aba chek ee 
metaantimonate........ KSbOs. . 
pyroantimonate, acid. . . KoHoSho07.4H20.. 
orthoarsenate eat ..| KsAsOs.... rs 
(dibas)....| KeHAsOs.... 

- (monbas. ).| KHeAsOy.....0.6 +: 
orthoarsenite........+.. a 
metaarsenite.........++ 10 Sere See 
metaarsenite, acid....... KA CAOD: H:0, 
aurate.........ds.+-.-+| KAUOs3H2O.. ..... 
auricyanide............| KAu(CN)4.14H20.. 





518.08} red-br. pr., deliq. . 






sis 


Name Formula © Mol. 

wt. 
Eheepnewonestl P205.12W03.42H20 |3682.70 

aci 
Platinic acid, bromo-.} HePtBrs.9H20..... 838.88 
chloro-. | H2PtCls.6H20. .... 
cs * “jodo-...| HePtls:9H20...... 1120.91 
Platinum i. 4.0: -* PEs ehaccas chovienee.s 195.23 
arsenide (sperrylite)....] PtAse. . 345.09 
bromide, di- (ous)...... PtBre. 355.06 
**” tetra- (ic)..... PtBra. 514.89 
chloride, di- (ous)...... PUGha a. ani See ee 266.14 
s tetra- (ic). .... PHOIERE See ttahets 337.06 
US ‘ es er PtCls.5H20 427.14 
(salt of Norton) 

cyanide. . 247,25 





- 


Crystalline Hern color and Aden, 
of refraction | 


yel.-grn. cr. . 
monocl. red, deliq. - 





monocl. blk., deliq. 
cub. sily. metal 
cub. tin whos-t.- easa0 oul 





monool. red jie aoc cree ee eee q- 


yel: br. Or. 9 dee creaa Se Celok ‘e 
yelsh. gry ..i'400 3c ba ee 
yel.-lt. br. er., deliq.. 
yelisbr. <fin gees 
ee SNe iS mo 






gran., wh. er. 
col. deliq. ne 
COl. OF: .. spac pbs RMSE et 4 orate 
tetr. col., L567) LBLG, feces be> cen 
col. need 
wh. powd., hyg. . 
Lf: yel. need. pedsseste or ef 
col. tabi... .‘ssipip en: ere ane 





eee a ee 
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INORGANIC COMPOUNDS (Continued) 
Solubility in grams per 100 cm3 of 
No.| Sp. gr. or Meltin Boiling 
density point, point, °C iid Be Aloohol, acids, etc. 
|) ghost BBR E eee | ee on Be ew ee at s. al., eth. : 
2, ae <100d ca Vv. 8. s. al., eth., chl. 
3 | 2.431 “fie v. 8. s. al., eth. 
Cl <100 s. d. ReMi. se}. se se. seins... 8 
5 | 21.45 1774.5 s. aq. reg., fus, alk. 
6 | 10.602 > 800 d. te 
7 | 6.65 d. 250 a Ne sl. | i. s. HBr, KBr, Br aq. 
; 8. 
8 | 5.69 @-180; deaity iG 206 «|... 0.4120 sl. 8. y. s. al., eth.,. HBr 
9 | 5.87" (6.05) d. 581 toanip HH £06... i. (wv. sl. [li s. HCl, NH.OH; sl. s. NH 
s.) i. al., eth. 
A RS ee 378 Gaon (OO .888 -1..: v. 8. v.s 8. on sl. s. al., NHz 
i. eth. H 
11 | 2.43 (8H20) —H20, 100 | we... ee... v.8 v.3. s. al., eth. 

I irlcrnarccr es |. dor seeatuh Jie 108 .... i. i. i. a., alk., al.; s. KCN 
ce i a Ae eee rr ee) i. BS |... pS Pa Se ccc ae 
PP ictitac tes dle. ben-gerty 100 208... s. d. ves s.a., alk. 

EE ECRR SLEL WA —H2O, 4286 Me SSh... i i. s. HCl, aq. reg:, KOH 

it OS. <a! G.. ROOT mort: 308 BEL cL: i. i. s. dil. a., alk. 

DUE okra ciors~ as NOE ue dige dae kT oo. i. i. s. HCl, itpr, alk.; i H.80s; 
dil. HNOs 

Be este cn crteve cries —2H2O0, 100} cob cle... i. i 8. conc. a. 

19 | 6.4 d. 300-350 [ie tab... i. i: s. HI, sl..s. Na2SO3; i. a. 

CI G:.376)4 sito (hn ete... 8.0... - ADDS... os alk., acet., HI, KI, 

3 . 

8 2. Se a | GQ) SEO R07 I ET SG oh. Ve, i. s. HCl, HeSO3; i. a., aq. reg. 

NS, 430% bre ip (Ul deh kL. i i. i.a., aq. Teg. 

BNA care cyore ores —H20, 100°} 2.0.0.0... 1 i. sl. s. HCl, NaO;; i. ac. a. 
VN Ts er —H20, 1000] .2)....... i. age |... | Dyn... colds). te 
Ci (ee G,. bt deaoitn FOR Ne ct. ic yt i. HCl, aq. reg. 
| Get tos dip tay O08 L., i. i 8. & 

MAY eri ercverarenere » ¢ des ry sheers ES ROT bea. PRR. i a., aq. reg. 
28 | 4.85 600 conor AS RUS ot. VBL, Bs TOPRIM |. s- \e oe... RIOT . SPR 
ees Oa! ee re a Ss s. a, al., eth. 
LIN SS 2 d, MY Jpoduip On We. AOI So he ee PIR, 28 
31 | 8.847 de bent fale 8 ETL. i. i. i. a., alk.; s. (NH4)2S 
32 | 7.22 Ga. ie Des AT te be i. i. s. HCl, HNO3; i. (NHS 
33 | 5.52 Byler ,.ioo dig (00.0, 1, i. i. i. a.; slowly s. aq. reg. 
34 | 0.8620; 0.8382 62.3 760 d.to —|d. s. a., al., Hg 
KOH + 
. He 
Mer trite A cae tee ke RS |, v.s.,d y.s.,d. |s. alk.; ial. 
OL Oe a ee 335 subl. 400 d. d. d. al. 
pe cee, 1 RAY toe tue I eo i. sl. s. s. h. KOH; i. al., CSe 
cscs POP. BE OUP PET .., 2.8220 See LA One Seer nnneer Bs. 
Berne rats Joss. pul? OU LLG 18.87 Vv. 8 4al. 
es scene YE, I Be EE OSS 18.866 8. i. al. 
41 | 2.867 | a ay © Rae 198 Vv. 8 i. al. 
Sn eee eee Ue aA on Ve TA A hs s. al. 
a ee Ce earn ae aa Or 8. 8. sl. s. al 
_)  OOSSS RS Nee (ne Oe gt iho ie). sl. s. al 
-) > #3 d. 8. d. s. al. 
OUR ees oe BA200 Smee Sd Lee), 8. v.58. s. al. 
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PHYSICAL CONSTANTS OF 
No. Name Formula Mol. Crystalline form, color and index > 
wt. of refraction 
Potassium 
Tee (cyanoaur- | KAu(CN)2........ 288, 32} THOM, \COl t= .ctatle rete reera see Sree ee 
a 
2 metaborate!i2.....%)..-| KeBoOs...23.-.... 163.84] monocl. col..1. 2... ses eeee re) a = 
3 tefraborate.,. ..0Weds ser K2B407.5H20......} 323.56] monocl. or hex. pr.......-..----..- 
4] borotartrate.)......:... KCsHuBO7... Lis: 21305} wh. cr. POwds. (2.02. ogee § oo: 
5 bromate.. ..... o-0ts-.-| KBrOs......-4....1 167.02) trig. cohWISS ean WOR 2 A 
BG bromiderne asta daane o 15 or eemeth so aco 119.02} cub. col. sl. hyg., 1.559...........-- 
7 bromoaurate..........-] KAuBri........... 555. 96] rhomb. redi-bra i o0... seated s 
8 S Has 2 monocl..........-+4 ANP MIG 2M 
9 bromoplatinate. cub. dk. red-brds. .. «0: on yess ae ols 
10 bromoplatinite. . rhomb. DPiis<.2. stejdocterersteepemerne aoe 
11 KY Rs 3 rhomb. bik.c. cps eqn les ees 
12 carbonate. ..... 5s! Hs COg. 2s = atoba .20] monocl. col., delig..........5.-.... 
13 rhomb.|.. . «.... <2 Geist eee iets ere ar eee 
14 monocl: col... .. 5 decent eee 
15 monocl.. col. <..).k .slvretierieteeian< 2 De 
16 gray-red... .¢ Xi pinersieeneeeers eke 
17 4 monocl. col., 1.409, 1.517, 1.524-... 
18|  perchlorate...........- CHO ee cite ates: . 56] rhombitcolé. ba. nines eee § 
19 chloride Hots Lees: cub. col., 1.490. 
20 hypochlorite. . . BS. | KROME a vs. in soln. only. 
21 chloroaurate..........+ KAuClh.. monocl. yel.. 
22 chlorochromate........- monocl. red... . 
23} chloroiridate........... KelrCle cubic. = Te See scan 
24 chloropalladate......... KePdCle cub. r 
25 chloropalladite......... KePdCla 3} tetr. arr (cub. yel.). 
26| chloroplatinate......... KoPPOls: 55 mackie ne cub. yel....(20lh bareecorrenee 
27 chloroplatinite......... KePtCh. . = 26) tetey redcbr)).s.§ vicina LE 
28 chlororhodite........... K3RhCle. 3H:041:. 487.00] trick red=ald.rv. bi. bo abiaenietel ae 
29 6 penta-. ..| KoRhCls... ..| 358.40] rhomb. red...9. -. 5 «sienna AB 
30 chlorostannate......... KeSnCle......ceis-| 409.641 cub. Coll, 1.657 scccsesmmmante 1A 
31 chromate (tarapacaite)..| KeCrOs.......... 194.21} rhomb yel., Bil.74. eee a eS 
32 dichromate. .........-: BeCraO7 on lee ate eos 294.22} monocl. or "tril, red... 286 1-48 
33 | perchromate........-.- BsGrOatss cues. 297.31) cub. br. «.ic..'nse eerie ee 
34 chromicyanide......... K3Cr(CN)s........| 325,36] monocl. yel 
35 cobalticyanide......... K3Co(CN)s.......-| 332.29} monoel. yel 
36 cobaltocyanide......... KsCo(CN)s........| 371.39] violet need. .........-. 
87 | (Pidvahathe es fie hk cca: KONO, ..ccc0ch es) Sls 01] need, coll. . Beenie. sere ere ee 
38 OY ADIGE dalesiherse sd bo 66 KONG, © «tccctertb Bele 65.11] cub. col., wh. gran., deliq., extr. Li 
39 ferricyanide............| KsFe(CN)s.. ..} 329.19] monocl. red., 1.566, 1.569, L583... 
40 ferrocyanide........... oS a 31:0. .| 422,33] monocl. lem. yal., 6 LOftegeeneatn = 
41 Auloborat@s. caesar h> a|> KBF,.. ..»«| 125,92] rhomb. or cub, pol......ese+-+----> 
42 fluogermanate.......... Kelioke Wed eben 264.80) hex. wh.........+.+ 
43 fluomanganite.......... KaMak's..... of 247.13] hex. tab., yel........-- 
44 fluoride 20! Ty Oe eee eee KBc loc cccssebend 58> LOl cubs col., deli. t sj jcummnreeiien cn ; 
AO | eee” cen dees ero g age sis KP .2H0 55 oe 94,13] monocl. pr., delig.........----+-05: 
46 an Gee ne ee KF). ..océed.b.-| 78.11] cubs. col... 5.5) vaseline : 
47|  fluosilicate.............| KoSiFs...:......--| 220,26] hex. or cub. col.......+..++-++.-14 
48 fluostannate KeSnF's.H20.......} 328.92] monocl. pr. Pa rn 
49 fluosulfonate. KFSOs.. ..| 138.16] short, thick prof ..2e8.ta aaa 
50| fluotitanate............] KeTiFs. H20.......| 258.12] sm. lust. leaf., Wh... ..+.---- 
51 fluozirconate...........| KeZrFs...........-] 283.42] monocl. col., 1.466, 1.455..... : 
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Solubility in grams per 100 cm$ of 

















No. . Br. OF rs, eae ate ue 
ensity © point, ° point, ° 0! ot . 
Mater Witten Alcohol, acids, etc. 
Meee ear cs hae cetdee ol WO. eS). 14.3 200 sl. s. al.; i. eth. 
7d i ea O47 MELT 0M BN. BLO... 7130 VER] | ol RRR losiatins baatsta «bitte 
3 =) 1.74 CHE ec i) 8 ee 26.730 Wis |. |) ee: .28..ebeigrgel 2 ok 
Mueemoe ssh DIRICRTE CIE sd. etl. Sh. 8.3 0 [PEER ibvires |b > cis te aOR «ee 
5 : cod 5 SPE OE ako t. 3.19; 49.75100 | sl. s. al.; i. acet. 
13.34 
; 2.75% a 1380 53.489 102100 spe al.; s. glyc.; sl. 8. eth. 
a 3 g. 5 - pak Bom. «Ake. b...: s. al. 
8 20457 s. KBr; d. eth. 
19100 i. al. 
Vas, -|) sas. atebpomabet,. a1 & 
Vial), | dere oetieldookor. 1S 
15610 i. al., acet. 
SOR. dh re-aze octet loenaoieen. 4 
} 268.319 | i. conc. NHsOH, al 
608° i. al. 
eae d. al. 
57100 0.83 al.; s. alk. 





56.7100 8. al., alk. eth., glyc. 
Ol eee RRBs See maar e | 
80.280 8. a.; 25 al 
SE bee. 8. a. 
6.67 i. al., KCl, NHsOH 
d. i. al., sl. s. HCl 
v. 3. s. KCl, NH;OH; i. al. 
5.22100 i. al., eth. 
5.3100 i. al. 
BEA, A ore sl. s. al., KCl 
.| d. i. al. 
Oy Sa) ese eee) eee ec 
79,2100 i. al 
102100 i. al. 
ee i. al., eth. 
Pith sos - 
8. . 
Ss. et 
‘ ig 
v.'s. al s. al.; s. glyc., meth, al. 
77.5100 s. acet.; i. al. 
90.6%-3 | s. acet.; i. al., NH3 
6.27100 Sal. sl. s. eth. 
25S .. |. eS Meee. od 8 
d. s. c. HCl 
V. 8. s. HF, NH3; i. al 
Vv. 8. s. HF, i. al. 
. 5 Vv. 8. 8. KC2H30s; i. al. 
MEMBER S00; Cub, | ad. OP ee. 1217.5 954100 s. HCl; i. NHs, al. 
2.66517 
ORI at Dernier cy le Sled Sh gee 3.718 33.3100 iv al., NHs 
<n KO ae et ik ee Co Ry Bene OS ee ee ee 
he —H20, 32;| d. 556° 1.2721 8. min. a.; i. NH3 
c 780 
ee ee ie ean re 25100 i. NH3 








Bh) 1 1 = 2 
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No. Name orm | Mol. Crystalline form. color and index. | 
} ole wt. of refraction. _ ; 
Potassium 
1 germanate, di-......... KoGeoOs. i... +... 303.40] wh. cryst ' 
2 ¢ meta-....... KeGeOs.... oes. 
3 7 tetra-....... KeGesOo.. Sts... 
4 |. hydride... 2 «ae Ot 3% AL eR Met os 11} wh. ey a rae 
5 hydrosulfide........-.. KAS. aed. 72.17| rhomb. yel. delig. Pers Pik. | Tae ae 
6:| hydroxidei:.fe 2 ln)... KOH... . 284. . | 56.11] rhomb. deliq:;, wh.......- ee oe 
Tole MACOS cee =e KYOs.. . SHEL. 3... 214.02} monocl. col 
81 5; owbide (444.05... KH(10s)2-4.20.... 389.95} monocl.... 4365 ¢.< ~~ <= + 0 oe ; 5 
9| periodate.......-..-.- KOR... ie ABA 230.02) tetr. col... Regn. s sam esteiscience zc: 
10 fodidel’s f.cvixt.w L.. HBS). RES. 166.02] cub. col. or wh, gran., 1.677........ : 
11 CN cae Ey ea Rie ee 419 86] monoel. dk. bl., deliq....s...2.-+-- 
12| iodobromide..........- KbrfBr. oop tt). 325.85] rhomb 
13 | iodochloride. . oh ROR TCI sa oy dene 307.85] rhomb. yel 
14] iodoiriditessx: .tc...--. Hoikks. >. Sh) 4. 2% 1071.92) grn. 
15| iodoplatinite.......-... KaPtls... £.80!.)... 1034.95} cub. blk 
16| manganate.........-..- KeMn0s.....:.... 197.13] rhomb. grn 
17 permanganate. ...-..... KMn0s...........] 158.03 Wiciaks wayiin hee 
18 | manganicyanide........ K3Mn(CN)e.. 328.28] monocl. red, 1.553, 1.555 (Li), t. 571. 
19 manganocyanide. -| KaMn(CN)e. 8H:0 .| 421.42) tetr. bl. int bdee-« cc nsuen ae) aa 
20 molybdate oie... E KeMoOu. tour... 238 20) wh. deliq. BOWS sos.c eaves chy ot. > (hs , 
21 KoMo0i.5H20.....| 328.28] wh. deliq. powd............--...4. 
22 nitrate (saltpeter) . . ees KNOs... Shdd-)... 101.11 oak or trig. col., 1.335, 1.506, 
50 . r 
93'\| nitrides. 2. de .bb..- grnsh. bik...4.)00-0+00++ «Bhat oes 
24 nitrifellt .c.lede ct). :- col. prism, deliq........-..05 +++ 04+ 
25|  nitroprusside........... Bee CNN AS. 330.12 monocl. BRGs dy eos eo whi ha | ods 
26 |. oamates 3... d5..0..%.... K20s04.2H20..... 369.03] cub. mate hyg...-s. cess Og | am 
27| osmocyanide....:.....- eee 3H20..| 557.29] monocl. col., BA.BOT Ec cee. a. tae 
28 oxide NO Pe eek Bes CO Bao Ie 94.20] cub. col.-gray.......-.-++-¢¥ees ges 
20") Bee ODER ae iliak go >i Maas... 0 £a-bs< 142.20 yel. leaf... 5 op0 6-255 = cme e ewe ¢ oes 
30 orthophosphate.  UNEBRGG. 5... 0G.d-5 = 212.32] rhomb col., deliq........--ps+++as+ 
31 mon-H, .| KeHPOs.........- 174.23] amor. wh:, deliq..........-..--.40> 
32 ‘a di-HL)...: | ResBO4. ons ay) - 136. 14| tetr. col., delia 1.510, 1.4684...... 
33 metaphosphate../.....-- K,(POs)4.2H20....| 508.51) amor. col. 
34| pyrophosphate. ......... K4P207.3H20......| 384.49] col. deliq....... 
35 Cae ia ae wore. RsHeOs cat. 158.23] wh. Daye detif 
36 | orthophosphite, di-H....| KH2PO3.......-.. 120. 14] deliq. wh a ~ 
37 | hypophosphite........-- BHsROs... wz.b. - 104.14] hex. wh., ‘delig. . A een ere 
38 | platinate......ta.0...- KePt03.3H20......| 375.48] rhomb. yel........6- ses sgn eee ph 
39 platinocy: aaa iy Sek KePt(CN)4.3H20...| 431,51] rhomb. col. yel., biue fluores., deliq. 
40 |  platinonitrite. . ,....| KePt(NOe)a.. 2... 457 .46| monocl. col... ;.....ccvenswe=-+ cope 
41 plumbate......1....-- KePbO3.3H20..... 387 .47|,rhomb. col.at,...- +. 206s «+ 5-t - sep 
42 ruthenate. . | KaRuOs.HoO......| 261,92] tetr. blk... . 6c. e ee eee ee eee ee ee 
43  Ghexachlioro-...| KeRuCls.. «:.19--.- $02.64] cub. bik. . 2. ca. hs sseeD ene sees acme 
44 + nee nent KeRuOHCls....... 374.19] brn. cr..... gb abe eee eed = 2 oi 
chloro- 
45 yh Bi icontipenia- KeRuNOCls....-.. 387.19] rhomb. dk. red.....2..++s apew - we 
chioro- 
46| perruthenate.. KRuQi... vag.) ;- 204.80) tetr, blk... <<. cee. sees ees sc- se 
7|  ruthenite, aquopenta- K: sRu(Hs0)Cle 375.20] rose prisms, «. ....-.+.-.-ss ae Pe 
chloro- 
KoSeO4 221 40| rhomb. col., 1.535, 1.539, 1.545... .. 
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Solubility in grams per 100 em? of 




















No. ° ut ties gr. or Olting: Boiling 
Bees] point, paint, °C | Cold | Hot | ~ Alcohol, acids, ete. 
1 | 4.3125 >83 - A as 
2 | 3.4021-5 823 i Ss. 8. a. 
3 | 4.122-5 > | 1033 8. saa 
4 | 0.80 d. d. i. CSe, eth., bz. 
5 | 2.0 455 d. d. s. al. 
6 | 2.044 380 979; 10715 | 178100 v. s. al., eth.; i. NH3 
7 | 3.89 560 4.749 32.3100 s. KI; i. al., NHs 
2). en, eee VBBRE ONE Sa. F ofle oa ee Pade 
9 | 3.61818 582 —0,;'300 0.6613 8. y. sls» KOH 
IDABEL! 773 a 1330 127.59 . , 4208100 14.3 al.js. NH3; sb. s. cth 
11 | 3.498 45 ' d. 225 Weer Te de s. al., KI 
12 |) ..cadteh , hua di GD no ..Womom Gusel ) doy . hOREDbI 2. aibeen). hie... 
13 | 1.764 Gz. fart), Sais BER) A ROMER Yad (RS Se d. eth 
14), 00.1 ORL BED ee ford} (8805S. ).. | ee eet. ial. 
7 See d. s. d. sl. s. al. 
LO 2 ee d. 190 p d. s. KOH 
17 | 2.703 d. <240 mod} (28. 008. 12 2.839; 2585 d. al.;s. HeSO4; v. s. meth. 
6.3820 aL, acet. 
D1) 2 AS Co me | nT ae Oe BL ay oe SUM tae se Sakae eee ieee ee 
CE ED aces ese ee Lee A Gd Fo. ilancinbted 2a ce 
_ Iq. 2.34294 QR yrs sean} WA.AES. ... 184.625 Ve8. i al. 
(aE Siew. Jooncm (OE SL! . |is CFE. iawn nnion > a avteet wae ie OY 
22 | 2.10916 tr—trig. 129 } d. 400 13.39; 247100 i. al, eth. 
m.p. 334 31.672 at 
Dea isis co's avis (ls, ae CR Be dh cee a) Uf cite slats e ots SRO ERI Bo 
24/1915 297 d. 350 2819; 413100 Vv. 8. ia sl. s. al.; dc. 
31325 94% al 
miele sie Af! yorsereees 0% JOY LET ARA 4... 100164 .ndeu ds. |... s. al. 
NO 2 —H20, >100) 22........ sl. s. s. d. i. al., eth. 
ND cere ainthin cintiore « jae oo sel ho eh ARE sl. 8. 18. i. al., eth. 
Peay we Pk oariiu, J robe... wea V.)3. s. al., eth. 
240 ES ae ca. 400 d . Ae we ee d. al. 
ee se 1340 iS Sen £. .|sl: 3. s. i. al. 
pe este ea RE ETE! der 22k EK 4 Vv. 8. Vv. 8. v. 8. al. 
32 | 2.338 96... banca ee She Tt. 3325 8 i. al. 
33 | 2.26145 —2H20, 100} .......... sl. 8. sl. s. s. al. 
34 | 2.33 —2H20, 180 | —3H20, 300 | s. v. 8. i. al. 
on ee a.) abs wh Ap GE TE 4... v.68. v.83. i. al. 
Cee dittind intureu} 56 226 Lh. v. 8. Vv. 8. i. al. 
oe ae i ae 8 eet S v.S Vzi8) 11.125 chl.; v. sl. s. abs. al., 
_ NH; i. eth. 
a Ere | hee taoriods (28 S66 .b.. 2 DHS PW 2eE }... i. al. 
39 | 2.45516 d. 400-600 | ....2..... sl. v. 8. : al., eth., HeSOs 
_ | | a. -... Aiemeds OG RIOR. 3.815 SUyAl }. . Acsace Ohateuewfarmy. 28 
Ee cerca | STAs [RE OEE TE. d. d. s. KOH 
ee een —H:0, 200 }d. 400 vac. {v.s. dis. d. a., al 
Ee Ps SR ey Oe ee a Sree ts eee i, al. * 
a dq. dre dt 182 08 s. d. d i. al 
| So dfs fb ietee C8. ORE 1235 808° i. al. 
> RRA, chu. -.-- d.440 niu 9d {18 02¢... sl. s. MGT | AN scm ockn, AoW 254-8 
ae —Hs0, 20004) 2.0. be.. s sl. s. al 
ge Ee ee eres: 110.5° EW 0) a lies ae eee: oe 


er 
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No. Mol. Crystalline form, color and index 
Name Formula ats of TOA é 
Potassium 
1]  selenocyanide.......... KS@ONE «Uke acre 144.31 Beet, ea Saat ces hion sew: Use 
2)\\.- :silieate:,4.,..0 2. Meme = oe KsSiOs: 3... Sukh wre 154.26] amor. ‘col. 2h, \ wc ne Rass settle ome 
3] tetrasilicate..........-- KaSisOo.H20.......| 352.46 nit ‘1/495, 8 1.535. SAL). F.. 
4] silicododecatungstate. . .| Ks[SiW120.0]. 18H2013356. 74] col. hex... 1.5... anus Poe 
5| sodium carbonate....... KNaC0s.6Hs0:.-.|. 280.19) monocl., 28-0 Ua. c ey easiest eters 
6 “— cobaltinitrite.. . . ee 4540) yel. cr. . . STIS. cael Oe 
7 stannate. . ...| KeSn03.3H20..... . 298.95] trig. .col....::..o8 see Shennan eine 
8 |  stannosulfate. lec. )....| KaSn(SOu) ait. ....|988902| wh. or.. | 0 0e. eaeeeee tee 
9| sulfate (arcanite). Peter BeSOu: ». PRE bn’. 174.26 hares or hex. col:, 1.494, 1.495, 
14 
10 se oe (misen- |. KHSOu........... 136.17] monocl. or rhomb. col., delig........ 
ite 
11}  persulfate.........-.--- K2S20s. 270. 32| tricl. col., 
12|  pyrosulfate. . .| K2S207. 254.32] col. need 
13 sulfide, mono-. CS hens rate 110.26] yel.-br., deliq 
14 % Sls. <3 K2S.5H20......... 200.34] rhombus. Neyo. ccs seep oes 
15 as (i) cy ee, ee Se... 142 32] red. yel. cr... saeceeeneee eee 
16 us tri-. ... KoSs.... 174.38] be: -yel. ceia.e dees temeeueeremcren ete 
17 a tetra- KeSa.... 206.44) red-br. cr. 2... 5 as eae eee au ene 
18 a penta-........ KoSs.... 238.60) orange cryst.J 2...) : See eeee aele oe 
19 BUlAtevne won kins Sa freee K2S03.2H20 194.29] monocl. wh.-yelsh............ 
20 “ack Be is te Oa Ae 120):1 7) colir. nivt< a9 os, 52 ene ee Oars 
21 pyroaultte eens K2S205 222 .32] mondel: pl. at sd. couse emer ela 
te) 
22 tellurate. . .| KeTeO4.5H20...... 359.78] rhomb. col., deliq..........0.-...-. 
23 tellurite....... <a] KeTeOs, 2Rtk. .... 253.70] wh. deliq. or. 4, 2. metemereens see 
24 thioantimonate. ..| 2K3Sb8u. “a soce| 896,74] yell\cr...u cow aan eee fe 
25| thioarsenate............ AsSs.. 320.47] deliq. cr.....c0 ay - courant © clas 
26| thioarsenite............] KsAsSs. 288.41) Wall.’ .Qubieed, cccetateeeteenaee = pae 
27|  thiocarbonate..........| KeOSs............ 186.38] red, br. er., deliq. 5X 
28| thiocyanate............| KCNS 97.17| col prisms, deliq...............0-. 
29 thionate, dim eek iss KeS206 238 32] trig. col., 1.455, 1.515.........../0. 
30 tri-. K2S306 : 270.38] rhomb., 7 475, 1.480, 1.487... .. | 2h 
31 fe hetra-jeRiet. <0 KeS0c. . &.}. ..| 302.44] monocl.... OG. cee ests ae bee 
32 “e penta-......:. 2K2850s.3H20..... 723.05) rhopihs )\)3 9 sy.j. «001045 Meee « ae 
33 thioplatinate...........] KePtaSs.. 1 1M31052:48} blogtay erick. .c00 = 2a cee eet 
34 thiostannate...........] KeSnSs. 3H20..9-4 ac 347.13) dk. br. oll.. SOF ocanmeeeieee ¢ aee 
35 thiosulfate.............| 3K2S203.H20...... 588.98] monocl. delight,’ ..... .aecsmeees 4 ttt 
36 Le aes o ....| 8K2S203.5H20. .... col. rhomb: ;.s.$. ss see 4a 
BY orthotungstate..........] KaWOu.2H20...... monoel) col., GebiGascc aes eens ee 
38 | metatungstate..........] KeW4013.8H20.... i 
39|  paratungstate..........] KeW7O2.6H20.... 
40 vranates... tM alos K2UQO.. Wha 
41 peruranate..........04- as SHiO. ns. j 
42 vanadate; meta-........| KV Abin 
43 xanthogenate oN TR COGiHis.. 7 ai 
44| Praseodymium.....| Pr. we 
45 ammonium sulfate...... Pro(SOu)s.(NHa)2 
S$04.8H20 
46 bromate..... Pr(BrOs)3.9H20.. 686.81) hex. gra.jéf. deb sc nscegn eke 
47 bromide. . PrBrs.... 380.67) grn. cr. powd.. 
48 carbide...... PrCs... 164,92) yel. or... ....» apes ania ein 
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Solubility in grams per 100 cm’ of 





-.. |) > Sp. gr..or : Boiling 
No. ensity i pane ae point, °C Cole 
wa’ 


Hot 


water Alcohol, acids, ete. 



























1 d. a.; 8. al. 
; i. al. 
E 
peg uae al 
eM eG 100) feo cee. . | 1SS28 "| tpos | oe obo oR 
6 i. al. 
7 sl. s. KOH; i al., acet. 
8 s. HCl, dil. NaOH, KOH 
9 i. al., acet., CS2 
10 i. al., acet. 
11 ial. 
fe dtc, | Un dg) Peseta te | 
r 13 s. al. glyc.; i, eth. 
14 s. al. glye.; iL eth. 
15 s. al. 
16 s. al, 
17 s. al. 
18 vy. s. al. 
19 sl. s. al; i. NH3 
20 i. al. 
21 sl. s. al., i eth. 
22 i. al., sl. s. KOH 
Pee Te te Ie ire abe. Lal. Bo Page tooo a 
24]. i. al. 
25 i al. 
26 i. al. 
27 sl. s. al. 
28 | 1.886 173.2 d. 500 177.29 21720 s. al., 20.7522 acet.; 0.181% 
amyl. al. 
29 | 2.278 tice |e beat aes I 6 66100 i. al. 
Co) Ey 0 Ea anes San Vv. 8. d. i. al. * 
eee ag doe ¥- 8 (0, Fr. [gemert.t. - i al. 
32 | 2.112 dbase finn ie Olas oe. 50 d. Pak 
33 | 6.4416 Giga gh Say eeeb. is eee: d. HCl 
34 | 1.84718 —3H20, 100 ee 6 Ue i. al. 
35 | 2.23; (anh.) —H20, 180 | d 9. 1° 312% i. al. 
L.. = Saaeaee d. ds9)- SEs - ROLE -2 rhe. ei Be ee ee 
37 | 3.113 - tr. 3885/9021.) oo5. gue. - 51.5 151.5 da; tae 
Eee Wy ces sos csp he Joe. pied. me V. 8. d. a. 
_ ae ee W tog. aur). 2.15 | 6.6 a: 5 ak. 
BME ee tirs blvd al ake ad. feck. Bence, i fi. V. 8. 2. 
| ae LOO Pics Lhe fest taed « d. d. d. HCl 
Eee |i oa cs so» igh Sass aes... SEAPD es lek atls.\. sl. s. OHS i. al 
43 | 1.558215 a. 200. fo [ii as -gez... MI fies nha... 20 al., i. eth. 
44/65 0 os tes dee. ane. bh. CED Same Dteerr a ae 8. a. 
45 | 2.531165 SHO IO. len. a<3.4- aes ies? Sl ey ae he ee 
. ee 56.5 We SEO aU et: eny COE Ok Rl | ha ge ae 
oe eee ee = yg oe l88- Ase: a i a tbo ee a eT ak 
48 | 5.10 | d. RSF Sal i" 3 d. s. dil. a. 
i 


HANDBOOK OF CHEMISTRY AND PHYSICS 


"PHYSICAL CONSTANTS OF 


4 ee ke 
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oe Mot. | Ce¥staltine form, color and index 
0 Name Forests We of refraction! 


a a 














Praseodymium 
1 carbonate. ...:....-.-- ae 8H20. . 
2 Chlorid@. ce knead: se ER Clsh sal oe sae b ols 
3 Rig Meee: ee... PrCls, 7H20.. 
4 oxide, (eabede ther Bee ip ccmaterass si 
5 Spee ee ta | TSO Siac enero * 
6 oh Delene neces eieee a Pe tldencer ests 
i *S  tetrs., SI PEO ys cep anergy: 
8 Pate mulfate....... PGi -3K2SO4. 
9 Pr(NOs)3.2RbNOs. 
4H20 
10 Prs(SOas. «0... ose 
11 Pro(SOs)3.5H20. . .. 
12 Pro(SO4)3.8H20. ,. . 
13 Lf a? Glee een, Set 
14 iit peat Gieeronsh spe nae b pes 
15 RABre nes eee 
16 .| RaCOs 
17 .| RaCle. 
18| sulfate RasOK arses 
19 | Radon (niton) (radium | Rn..........-.+-- 
emanation) 
20| Rhenium..........- 
21 chloride, tri-.......--.- 
22 * HQWAR. erodes 
23 x hex dec 
24 fluoride, hexa-.......-- 
25 oxide, (0) Sosa: Sa 
26 hept-.. F 
27 oe DOFsuaseee ee aut 
28| Rhodium........... 
29 cesium sulfate.......... a dea 
30 GHIOTICG: wie eras fae do Enola. ft 
31 at iy rich She RhCla.zii0.. Lee ee 
32 fluoride, tri-....,..;..--| RhMs....... BF 
33 hydrosulfide...:....... Reais ee cs he 
34 hydroxide, oe er tC RB(OW)s.. ss 4-% 
35 tetra-....... Bet 
36 nitrate Gosh ie erent IEE ane Os). ay 
BFA . caukeneueene ce payee oH: 20. «be 
38 oxide, mon-. .| RhO.. ee 
39 a Ue ics aoe fared 
40 “ sesqui-... ..| RheOs...... 
41 potassium,sulfate. q CORN 12H20 . 
42 sulfate Ns eas: Lepabe ss Rhe(SOs)s.4H20.. 
PG eee SR ty nt A sro Ae Rho(SO4)3.12H2 0. 
44 eg en ee Ribs SDs AEE 
45 sulfide, mono-. . ve 
46 | sesqui-. we Le ‘ 
AT) + BUNfitC. os ake eee wale se Re 60. 
48| Rubidium...,...... BEC. sks oe Meeene 











605.96 
247.29 
373.40 
172.92 
329.84 
361.84 
204.92 
1110.82 


693.90 
570.02) 


660.10 
714.14 


378.02) br. powd 


225.97 
385.80 
285.97 
296.88 
322.03 
222.00 


186.31 
292.68 

328. 
399. 
300. 
218. 
484. 








lt. grn. powd 
MONOCL., PL. . pte es ves senerees cope 
monocl. grn., 1.540, 1.549, 1.561. 


silv. wh. mene. bs suede 
monocl. col.-yelsh. - 
wh: or sl. broghk.-. sce sees cece 
monocl. col.-yelsh 





8} hex. dk. red 
blk 





blk 





yel. cub 
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Solubility in grams per 100 cm? of 








No} ‘gr. or oy M in | Bo oiling : ‘ 
ensity’ » ‘point, ‘point, °C ono is Alcohol, acids, ete. 
4 fas 

Le ee =6He0).100 | ie .€64 .L. 1.4 tow rtheltiots. 8. a. 

2 | 4.0225 818(769-82) |.> 1000 103.913 | co 100 v. 8. al. 2. k poiela iveth., ehl 
$ 2.2517 115 + ly 4 341s 8. a Cl 

5 

6 

7 

8 


44-82; sid. 4 
20.53 























20 BECO 10> ln JOC RIS i. |) hele oA Ds s. conc. HNOs, H202 
EP HNR GR ais esa ln eet el elit >550 8. 8 8. a., alk. 
CEMA Rinne Grurewins | aie Bea's « vY 00 s. d. 8. d. s. HOl 
oh) ee ereeene i <40 s. d. 8. d. s. HCl 

GY) He PS | be 8. d, Seal flo. eldail... 0. Le 
BONES e weiss | cl ee Devel 00, 400.1, Ee i. s. conc, HOl, H202 
26 | 8.2 ca. 220 450 subl Vv. 8. V..8. V. 8, alsji8y amy 
27 | 84 B5O% hire xe od DEEL. VB BOE. LM aii ektn eo DUT, «4.8 
28 | 12.5 1985 + 15 || >2500 i; i sl. s. a., aq. reg.; 8. HeSO4 
BON Prcieietheta% whe for WO 111. Hb. O18.... Ble MR «| Leven ont oof... he 
OL Se d. 450-500 | subl. 800 0 i. i. a., aq. reg. 
Vu SA Ai. . Toe dg ee STL, ¥. 8 IH di, s. al., HCl; i. eth 
LT | >600 subl. | i. i i. a., alk. 
Cl ditim <>. WY ee ORS i. d 8. aq. reg., aq. Br.; i. a 

Nast 

SM ALE rash haus 77.08... i, | pai... 8. a., a 
Ee ds pel itinads 18. Set... iy. HOARE 2, , s. HCl 
Co So ae Asien ees. AG 00. SUS bo Vv. 8 8. i, al. 
ERT arsine > van ooBal...47 00.008 1. 8. 8 ial. 
Er aise! Ve bess o LOT. MP WOK GES. ba i, i. i, a. 
| a ae JP. toe, ilabas TS A... it i. i. a., alk. 
AA d. 1100-1150) 2.1.0.0... i. i. i, a., aq. reg., KOH 
RES See cee csr nh ed ee Tn Bid ik (ROAR Medan. a Luis as ane 
NS dd macowny LT YS OL) 8. SiON |). eae ee we Mica 8.).4 
BeMentenn TON Us! LlymCaty. Hl wy EU Vv. 8. d. i. al. 
4 ae eT BN DA ot ak v. 8 d. i. al., eth 
ee Qi 5 MAND A CSTE, i i, i. a., aq. reg. 

2 || een re ee eae] |) be i, i. a., aq. reg., aq. Br. 
|) ee ee ee ee Bit i. 255 i. al. 
48 | 1.532; lq. 38.5 700 d, d. 8. a., al 

1,47538.5 
ae eg 
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: . PHYSICAL CONSTANTS OF 
Mol. Crystalline form, color and index 
No. Name Formula = Of rebactoaeah 
Rubidium : 
1 bromate........8.4<-- RbBrO3 213. 36).0) oul. Ae eee eee ee ee 
2{|  bromide.....- Pen ae RbBri ees 165.36] cub. col., 1.5530...............-.6. 
3 Ao) this Ua. RbBrg, .... S822. b=. 325.19] rhomb. .°5. SUE. 2p see eae ae, 
4 “« chlorodi-...... RbBreCl. oes k.,: 280-73] rhonyb:<.. 4. nepsleee eee ee ae 
5 *  dichloro-...... RbBrOlese wa... : 236.27] rhomb..:... kt... tamed 
6 carbonate......-2....5-+ RieO Oa) scceccae tien 230.88} col. er., deli@: - tice eae. an ah 
7 : ACI a ocrge< RbHCOs; 146.45] rhomb. ...3,.3-¢.0020-ee0eee eee 
8 chlorates!. ALK S..t 4. ROCIO s.ar¢ as alte. se 168.90 ee ice ae bsg cee 
9|  perchlorate.........-- RECON wae eke 18490) rhomb: . . i. cp mee ee emeeert amen e 
10 eblarid@:...cesactes aes REGIE 2 eek 120.90 ae ool., 149352. ciucduee arte 
11 chloroplatinate........ RbsPtClen sts ae 3 578.85|"eub. yel. 2... cee. eee een ee 
12 Chromatetence saat = RinOrOui. sae 2 vas 286.89] rhomb. yel.. ).20.. «2 ecatened cules BD 
13 dichromate........... Rb2Cr207......-.- 386.90} tricl. or monocl................... 
14 Aeride: cso. sah gs aR a2 104 :441 ‘col. >. : 2SRHEE eee etme 
15 fluosulfonate. . DESO: <0. -ieieras 184. 50| need! . ... ©! S&aepes se eel eee 
16 fluosilicate. . RbeSiFs 312 .94| cub. oct?.,..2 cece eee eee 
17 RbH.. 45] col. need: WHE . oon. ee eee ea 
18 gray-wh., deliqsy. <-:... sakes «enh Me 
19 5 Sao origub.|. .pi « -chage Cat. Rt Se 
20 || © periodate... . 205 -ge..-] RbIOS... 5.5.24 t..) 218.96] tetas 220. TS ee re 
21 Bl ea. ool., DGST4: «os. nee Oe Oe 
22 rhomb. bik;..:! sukeueueee ents 
23 chlorobromo- rhomb, . .3..%chee Dee eae ere 
24 ‘«  dibromo-. . j rhomb. .,.. \\soplo > Eee arene 
25 * dichloro-....... rhomb.” . . 4283-5. opeeeee 
26 “ tetrasulfon-.... lemon y = 
27 permanganate........-.. oryst. .. SCS <5 0 cs 5 peer ct tee 
28 | nitrate... Spewetas hex. cub. rhomb. or tricl. col., 1.51, 
1.52, 1.524 
29  hydro- ...| RbNO3.HNOs....- 210.46] tetr.. 11-7823. 5 near 
30 “  dihydro- .| RbNO3.2HNOs. . 273.48) cpl. need... .\.. 5. semen ents eee 
31 oxide, mon-.... RDO... geuk he 186 . 88] .cub. eal.<yel..ts 5 oc omu ee neins oe 
82 | “Aladi=| (pet). 2s. ROS osu aah ah b> 202.88) chb. yel.... Aenean ueeeenen EE tue 
33 Sh tres ale dk) ae 218: 88)" blk... . 65> 0 eat 0 olale aiete eee oh lee 
34 Sin Fie trees. ue keh Rb204 234,88! yell... ..... +s die <ckee em eee ne 
35 sulfate, :. ake e. Rb2S01 266.94] rhomb. hex. col., 1.513, 1.513, 1.514. 
36 LON ts Cao ae RbHSO, 182.51) rhomb.. .. : S.fccecuc eee oe 
37 sulfide: ..... teietead.2o.. RbiS. .. 202.94) obi’. c. .... - REE cele toll 
38 ee eo Saas 3 Rb2S.4H20 275.00) er.,. deli, +s +40: eave ram 
39 Pa mtlie. RboSe. . 235.00) dk. red: ....<¢4, okeeceeenns Gta 
40 eS vtriee dle. tod d=: RboSs. ..... 267.06) redsh. yel.;.5.¢s0smeuemene seni 
41 YA pentass. 5.24. . Rb»Ss. 331. 18| rhomb. red, deliq................0+ 
42 O @RORGRs soba des RbaSs. 363.24] brown-red..5..f sve se aien een eae 
43 | Ruthenium........ Ruiers sss 101.70} blk. porous... .. sap Sapepepsinen ae 
44 a Re EP pe Rube ok eetat x: 101.70| hex. gray-wh. brittle met........... 
45| chloride, di-............| (RuCl)z......... (|172.61) | bik./cr... :< oAee eee 
46 ee eee RuCls.... 208.07| or.'br., deliqji es .cemiee en ae 
47 fig tetra-..... RuCh. 243.58) 2... «08 See 
48 fluoride, penta-...... RuFs. 196. 70rdk. gin... ARs o. 2a. cee a 
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Solubility in grams per 100 cm? of 






Sp. gr. or 
ae density 
1} 3.68 
2 | 3.35; Iq, 2.79730 
a 
MRE. cece 5 
| a 
() | ois a 
TOS 2a 
8 | 3.19 
9 | 2.9 
10 | 2. 76; Iq. 2.088780 
11 | 3. 
12 | 3.518 
1 ee 
14 | Iq. 2.838820 
Ones: <5... 
16 | 3.332 
17 | 2.0 
18 | 3.203" 
19 | 4.3319.5 
20 | 3.91816 
21 | 3.55; lq. 2.87825 
75. a aera 
Ade habee!, L4., 
Cs ge 
MER air ce se « « « 
2 Sa 
27 | 3.235104 


3.11; Iq. 2.395490 


2.89216 
2.912 


2.96316.5 











Alcohol, acids, ete. 











Melting Boiling 
point, °C point, °C Cold Hot 
water water 
430 Teag Abies Se).4. 2.9325 5.084 
682 1340 935 205.2115.5 
CHGS | ip Eee rae ee bee pt 
{is SNC aes a ae cine 
CE Ue ee) | (i 
837 d. 740 45020 
dove Sh FAL. 1... Vv. 8. 
sees seer cen! 108. ORG... 519 
fus. d. 0.59 
715 1390 779; 91.220) 138, 9100 
dim pars 29i| (78. ord. ie. 1849; -634100 
14129 
a etl ee 62° 95.760 
Scone se triel. 4.9618 27.300 
monoel 5.4218 28,189 
760 1410 T3060) 4p OuRE I 
SUE SEO IDS Se Te oo ee 
Seen en Soa.) ane 0.1620 1.35100 
ar8O0 ive col Pa Eee 5 d. 
S00 ae iz Wi EES 4 18015 v.8 
dilog ty Jott TAG AR I. 2.178 I EE. 
HE Hnlo ze ctop fhe BE 0.6513 a ae 
642 1300 152.17 v.8 
Toure HOR ees By | A Sepsie 2>. 
205 diitbegins 200 staal Wieme. |... 
225 BZGRIE Pfs Ok 
180-200 GROGHIE SW ese. 
UE Se Nan 0 i | Oe Ree een ee. 
Bfioicicxe WO MD SKE ets stirs 0.5° 4.760 
tr.-cub. tr.-rhomb. 34.820 452100 
161.4, mp.| 219 . 
10 
BOs 8 Bin WE GS. 2h. | eet ee | -, 
BO.) Ter a AE RR PR (ete: 
d.200N .. | he 8 4. 8. d: ede 
OOM SP: of atl aetna d. to RbO|/H + H202 
<500),.m wratcer nel =... 8d... rae. . 
VALE Wn al ip sheet a d. to |RbOH + 
H202 + | Oo 
ROGO pir 6531 F. ac-.8 «se 42.410 81.8100 
<red. heat lip ee Oa. cy |. Ost apeeekt;... 
2 SER RS be fee a v. 8. Vv. 8. 
Monins te. PUT IRe MeL: v. 8. v.38. 
420 hd: 7. ne ee 
VA ese 7 NE 2 2 oily SO Tn een (aa 
eDaily || Ves nn. ek. Saino MR | eric. rh Pe 
20E Vers if). O68. bie eZ hams 
SOSOner tb 6) 009... i. 
2450 4150 1. 
¢ CONE OD hoe 228. | " eee eS 
de> 500M folhe Ut... i, d. 
bac eM Le. HEE 8. eee 
1061 270 d. d. 











sls.acet;ial. |S 


0.0825 al.; v. sl. s. NH3;i. al. 
i. al. 


y. 8. HNOs; s. acet. 





chl. 


8. 70% al.; i. eth., 


sl. s. a., aq. reg.; i. al., eth. 
8. ag alk.; sl. s. aq. reg.; i. 


a “ail. al. (bl.); i. a. alk. 
s. HCl; sl. s. al.; i. CS2 


1 ie De eee a !,”hCUC CL ad 0) sis ie 
Lye z. ct 
' Y 2 
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eee nnn gg ee 




































| Mol. | Crystalline Hyer color aid index. 

No abe Formula =e ne tel keene 

1 Ru(OH)s3-..0......| 152.72] blk. powd. i. ....... Fone CABAL, 7 
2 a RisOs.cHeOMe 2s. «|. 0 eee vel... i... teen CRT Spl & * 

3 a RuOsalsO: s.8: -.paceease bik... . OBS. de Sic Sse eeeciee aero 
4 J RuOs.25..0004...:) 138.70) tetrvdk. bl 

5 .| RuOs wasse.+| 165.70] rhomb. yel 

6 Ru203. 258-40) bl.-bik. Wht {5 seater peu 

iG .| RueOs. =|) 283'.40) biker: S55. Dh Seer crmteneeee 

8 RuaOvs..... = oe f 650),80) BIKA CR... a4 a1 gelee eaten nee 

9 ilici P RUB. OHS. oo 129.76} mete pr. « 209 dean ee SY ie 
10 sulfide, (laurite).......- Busesit soc. 165.82] cub. gray-blk. ........ 24. ALE.) vs. 
11| Samarium.....:.. J Bee (or Sayiet.J... 150. 43| hex. gray-wh. met. : 
12 Hromate, wir cenamnctee. Sm(BrO3)3.9H20...| 696.32) hex. yel.... 0-0... eeeeeee sree eens 
13| bromide.............../'SmBr3.6H20..;.... 498.27] yel. cr., deliq. . j 
14 CaPbId@dsjaciiins a acinjnes- reed VANE E Fy 174.43] hex. yel......... 

15 chlorides. acesacese ss mOls. ... USEeiec. 256.80) yelsh.-wh. cr., hyg. . 

16 AT os Se | We ee Sera 6H20....... 364.89] tricl. grn.-yel., delia. . 

17 o (GUE) cee thiass SimOb os. eka 2 221) 34) ted-br. er: MIG. oeee ses 

18 fluoride... Ja. 1-8-8.) 6. SmF3.}H20........ B16. 44) ds otl.. tae hee ee 

19 201.45] pa. yel. powd............-- i. 
20 531. 19] or.-yel. cr.QUN.... 205 2. SERIES} B2. 
21 444 55) tricl. pa. yel.........-.04 

22 348.86] wh.-yelsh. powd.........- 

23 t) pebawe SEER. << Sm40s (exist. TA50G2) cic. os... SEER aes eateeaae ds 

quest.) : 

24 sulfate PETUNIA ced Smo(SO4)s.8H20. ..| 733.16] monocl. It. yel., 1.543, 1.552, 1.563 
25. DASIO? irae a= Se Sm203S03........- 428192) vel. powd 25.1... ccs mcsamaee- poem 
DGhity SeOlide aiemevetate cretion Simaca hive. .cdnlosent- 397,04). yel. mes. .)0) 0. .2. cen e newness ee 
27'| Scandium.........> <1... Bowl Ree Bes 2 ect 45.10] ailvics.. AGL. cece eames aie 
28 Chloridejs sete sida shite on eee nae 151.47) col. or. - cue, cla ae siete er # ale 
29 mitrate:2)V1i..5..9.5... Se(NO: 284/42) col... 2dr ae bth | && 
30 Me Sete ieee. am Se(NOs) ) 3. + 4H 0....| 303.19] prisms, delig......---0+++-sesdees 
31 OLIGO: 5 sp ove is aie o> Gise f BORO weaeeees| 188.20] wh. powdUig. j.......-se0--cnbess 
32 BULMALS .. Acta ea a ace Preis Sei(SOs)s. . ae} 878. 38] Gol. Cr... Sl eitraciie tea eaene 
33 Sa Tc eee Seo(SO4)s. 5H.0. bo | 468.48] bo... Gis cw.n clas elena 

34 Sime Geir, Sean intone’ So2(SOs)3.6H20....| 486.47) ...... 004 Ree 

35 | Selenic acid........ HsSeOu.. 2b. he... 145.22] hex. pr., GOL > 4-9-1 ameene $a.§. | £5 
36 7 Sate eiaee HeSe0..H20.......| 163.23] col. liq. or need. or rect. pl.......-. 
37 A Boh Suieledncal pele HeSe0s.4H20.......). 217.28] col. bigs: Jn... es oes SEES 5 At 
38 | Selenious acid...... HeSeO3... nese es 129,22) tex. Gols... .eisieescveremtelocwietspetannssld tele 
39 Selenium........... Ce, Sener a. 3 633: BO}vamor. red .. i'd. 6 o.c siee we eteeenis debe 
40 ate) eee oe trig. gray Met...........eeeee ese sh 
41 a Pe vitreous, red to blk.. 24.83 
42 Ms Ae He.cotad..: monocl. (hex:?) red, ‘D.92 Ig. ci... 
43 boride. . F 7 yel. gray powd.........ssssseeees 
44 bromide, mono-. ‘ dik, red liq... .«dsnese wena sf ae 
45 By tétrdqiik.es... fh vec esseeess | 398.86] or. redebr. er. 

46 bromochloride, tri-s....| SeBrsCl.....-.».+- 354.41) orange Cr.....+h-++00sseeno-mis) we 
47 bromodinitride.........] SeeN2Br.. fe. |) 206; BRIE AS. aes a5 

48 bromotrichloride. . a BaBrCls, 5 os dan 265.49] yel. br. er. 






























» Sp. gr. Melting 
ri Spor ' point, °C 
1 ee 
2 d. 
3 jd. Tey 
4 d. 
5 26.5. 
Ree Sees tayo... 3 UBF «levy. & 
f emesis =. « —30, 360 
DEAL SRR, hall 5s loa ala 
RE ae a | 
MBS latte Bee — 
CO Ely Bee 
DUOFEM 
ko ee 
15 | 4.4618. 678 +2 
16 | 2.383 —5H20, 110 
UOC(| NEV s\n i 
MONS Fer cee SoH; < pile doer 
DO eaters | ise. yal. 
OT Pare Niece Molaro 
| 78-9 
ee 
sean eratelrics Syeasca| fess eayo-s-vs 5 = 
24 —8H20, 450 
REO cc. | ites. « 
Pease) 
27 1200 
eit Be, eo 939 
Ye ee, op 150 
US ae —4H:0, 100 
Sst i i) iia acre 
32 d. 
JDL) Bloc OOS a Oe 
2 —4H320, 100; 
—6H20, 250 
35 | sld. 2.95115; Iq. | 58; eas. 
2.60815 undercools 
36 | 2.62715; Iq. 25-6; eas, - 
2.35615 undercools 
Vy ea —51.7; eas. 
} undercools 
38 | 3. : 
89 | 4.26 tr.-vit. 
40-50; 


—met. 200 
4.7915 217 
4.28(4.1422) 
4.4625(4.50) 


indef. 
170-180 
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ir Cold Hi ‘ 
point, ° _ Co ot 4 
water Satky Alcohol, acids, etc. 

fe FR Ge v. sl. s. BUG}... |S ashy Ali. 
Sa 2 1 8. a., alk. 
Sy FSG i... i. i. 8. a.,.dsvalle, 
Ea ih i i. a.; s. fus. alk. 
ca. 100d 2.03320 2124975 s. a., alk., al. 
a Sy. J. i, i. i. a. alk. 
SES OM i. ee Salis: BOL 
ao fee. i ee ae s. HNO. + HF) 
re. feeb i. s. fus, alk., 1. a. 
roel) 150 [tia "Lier y's, lay Gee ae 
patie Ps (Gak We Lea Itc mherorentae eee 
TE 92.410 v. 8. al.; 6.425 pyr. 
geceme dam esa Lae (Sse sae ad 
ed: Mel. ds. i. i, dil. a. 
er ae ee i. 8. a.; i. alk; 
CaO E Ee ad ERA. * ||) Seliger, Rey eb ae 
NS. $34.4. v.8 Be ae, ae Arnage oe = 
ee ae if y.8.a 
ME, HEIs i. +2 rp rapa Ue «b/s 
ae SHYT 4... 2.6720 b). uthins wa Rone bs 
d, 1100; i i, dil. H2S04 
2400. d. ev. He sasiasdBh «scabs ces tae 

l y i. abs. al. 

my a Cee 





205 v. 8. 
1728; —H20 | « 
—H20 16720 
688 i. 
688 i. 
688 bi 
688 i. 

d. 

d. 

d. 

gach 


2 | 8. HeS0,; ob NH; dal. & 
org. solv. 
v. s. al.; i, NH3; d. org. 
solv. 
Shia tas 8. H2SOq; d. org. solv. 


vy. s. al.; 1. NHs 
Bt HsS0;, sl. s. CS2; i. al. 


s. HaS0., HNO;; i. CS: 
s. H2504, HNOs, CSe 
8. H2SO4, HNOs, CS2 


i 
i 
i 
d. 
ce 8. CSe, chl., CoHsBr; d. ai 


s. CS2, ehl., CoHsBr, HCl 
v. sls. CS: 


&” 5 ’ 
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No. N. R Mol. Crystalline form, color and index 
4 tral cme wt. of refraction — 
Selenium 

1 chloride, mono-......... Bele chest ue 229.31) br.-red liq., 1.596..... SaaS Gt toad 
2 i -tetra-.fiok hss BeGla estes 221.03] cub. wh.-yel., deliq., 1.807.......... 
3} fluoride, tetra- 4. es. Rela s.c coe aes 155.20] col. liq. or wh. cr.......... ae BL ae 
4 hexare sf sie SeF's...........l2¢2] 193.20) gas, Col,» 180510 oessaresemateetas operate 
5 iodide, MONO=: 5,66 ee Seale. ce .sa sale oc) 412.24) steel gray:Ott. tos acee deleemaee tec: 
6 tetra-it. re. bol! Gea bOrce ee 586.88] dk: gray: cr... 0-0 20 Sane seeee ta 
7 nitrides, ane: (oe. BeaNastie cnet s 372.83) amor. or.-yel. to irk, red. . 
8 Oxides digy4. 8 PPP). oss monocl. (tetr.) col........ ae bes 
9 eet ie, ncaa Wicks see amor. pa. yel. dep ce doe engtee Tah 
10 oxybromide............ red:yel.'tr.? 7S do. cata uae ee eee 
11 oxychloride............ col-yel. liq: 1.6519: =). 6 66s0- sec 
32} oxyfluoride............ Col. liq..... ease fae eee ee 
13 | sulfide, mono-..........| SeS or. we tabl or powd. #5. ceease3 se 
14 De Cis ae. Bee BMG br. red-yel? 4). 377. J... camara: 
15 sulfotrioxide. ...... grn. pr. or yel. POWG. Ash dcatet. nee 
16 sulfoxytetrachloride 

17 Silicane, amine, tri-.... 

18 bromo-.. 

19 be chloro-....... 

20 “ dibromo-..... 

21 SS dichloro-..... 

22 cs ethers cc has (i 

23 ee tribromo-..... 

24 v trichloro-..... 

25 fe trifluoro-..... 

26 ef triiodo-....... 

27 Silicic acid, ortho-.,..| HuSiOw......./.... 

28 meta-,,..| HeSiOs............ 

29 Silicon... 4.000. 380: 3 Ages Ao Bch 8 ae 

30 erp Da tes 2 Aye a Ore ee 

31 aphitio, 20.65.05... SEA gee ous ane 

32 Foride, tri-. . Bie tLe Sees ee. 

33 tga) cer IRIE Doi, Pach ORS wae 2. ; ' 

34 bromide, tri-. . ch... | BeBre..... 0 0LL..| 5860821 thomb. "wh. ve. 6: sme seer nme eae 
35° hota aR} ...| SE. oe. 347.72] col. fum liq., 1.57916 (F)............ 
36 bromotrichloride. . eh RBCS. Gos Coe = 214.35) col, lig / Yi. Sesh aes ede 
37 dibromodichloride. ..... SiBreClew co. one mae 258.81) onl."liq. | Fico... bier oe Sienna iia» 
88 |  tribromochloride. ...... ate Sian ORES 303.27} ‘ool. liq.......2 het ilioe sat ieee tee 
39 carbide (carborundum)..| SiC...............| 40. 06} hex. ip 2:094,:3.607, praca es. ; 
40 chloride, ar Ag oe SisCle\ .......cvs-| 268.861 col. liq’. :. aha. e cone mene ae 
41 ys “1. ..{ SiGl.........css+.| 169.89} ool. frat, liq:, LED KO}, pies dee 
42 chlorohydroralfide. i... | SICKSH...... 205...) 167/50) ool lid... 53 Soke ce eee sree aes 
43 fluoride, tetra-....... PIR do's o a ees a 104.06] col. gas... 0) <5 )..Wh ake ee ee eee 
44 hydride (silicane)..... . Bios teadscn tyes > 32.00} ool. gas... . Sep oh a atneanneanone 
45 “ (disilicane).....| Si2He............. 62.17} ool. gas... [RSE nee ere 
46! “. (gleilicane).....| SiaBla. ....0...<{<} 99,944.00). liq. ..-1s0.d) oun 
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No.| Sp. gr.or Melting Boiling 
density point, °C point, °C = ates co Alcohol, acids, ete. 
1 | 2.9127; 2.7723 —85 130 d. d. d. 8. ie CCl, chl. bz.; d. al., 
eth. 
2 | 3.78-85360 305 subl. d. 288 d. d s. POCIs; v. sl. s. CS2; d.a., 
170-196 alk. 
Cdl | Gaeta —80 > 100(93) d. COPE Riel Leen a ere ee oa eee Oe 
4 | 3.258 g/l at subl. | —34.5 Ae: ie yc ee oa es ae i 
—46.6 
ee ess Sc, 68-70 d. 100 d Os)! Paani t ds Aes 
Gul Sesey. ccs 8s. os 75-80 —4I, 100 d sy |. bees kees Oh eae 
A) Oe exp. 160-200 | d. i i v. sl. 8. pz., ac. a., CSe; 
E i. al., eth. 
8 | 3.9538 340 subl. 315-7 | 38.414 82.58 6. 674 al., 4.35'5-3 acet.; 
1.1113-9 ac. a.; 8. bz. 
~ 913.6 120" by tel ica. 2. y.s.d. |y.s.d. |s. al. cone. H2SOs; i. eth., 
I bz., chl. CCly 
10 | Ig. 3.3850 41.6 217740 d. i Le ool (Ne ae 8. CB CCl, aie HeS0, 
11 | 2.4222 8.5(10.9) 176.4 rs aes Fe 8. tis, CCl, chl., bz. 
12 | 2.67 4.6 124 dS Veyireas. . s. al.; i. CCla 
13 | 3.056° CS CRC eR PC ae i. i. x CS; i. eth. 
BE ted ceca as ts <100 d. Og agit She, Meat (NHi):8; d. aq. reg., 
“HNOs 
1 Oa eee =O AD mol TZ. bet. sos Cae pee s. H2SO4; i. SO3 
i ee aoe 165 183 See 1 ile OO BRS (BE “ON er Re OM i. 
17 | 0.895-106 —105.6 52 Oh SEG Cah 8 oc oD oct skeen: 4 ee 
18 | 1.72780 —94 LP i An Dea 7": 2 Se AIR Bs ne ae dg Bk oe 
_ 19) 1145-413 —118.1 FOE 4.) Puts Oeaw HBR TS 8- o- bekiccos aay Mbp pane ase 
20 | 2.170 —70.1 BO aot cP yh eee este tll itaccd sts. eae Seka ee ee : 
21 | 1.427122 —122 We ME Wet Fs alee Bae 3 fas he iee ee oe Oe 
22 | 0.881-30 —143.6 Fh CTE BA (eit | ORNS We A nhs 2 a) bh Ree dy Lod > 
23 | 2.717 <—60 109 d. d. d. NH; 
24 | 1.35° —126.5 31.8 d. d. s. CS2, CCl, chl., bz. 
25 | 3.86° g/l ca. —110 —80.2 d. d. d. alk., al., eth. s. tol. 
26 | 3.314 8 220 d. d. 8. , bz. 
epee ON, hes toca Let ted ot: sl. s. sl. s. s. alk.; i. NHsCl 
eee sc. . sky tecteh es . is - s. alk.; i. NHsCl 
29 | 2.4 1420 2600 i. i. s. HF Be HNO;; i. a., HF 
SUL ai eens 2600 I rh s. HF, KOH 
DR Sn ee 2600 i. i. s. HF + HNO;; i. HF 
MU ic aechcie [baw cig cumbia s es aes Nee sl. s. HNOs; d. H2SOx, 
KOH 
OY ae SRS I ee ae ee ee nea | 8% Aa s. HNO3;i. KOH; d. H2S0, 
Be igi aess0,s 65 240 d d. d. KOH; s. CS2 
35 | 2.812 5 153 d d. d. HeSOs 
SE nly. 6 <—60 80 d d. 
aaa <—60 104 d d. 
38 | 2.432 —39 140.5 d d. 
39 | 3.17 >2700 subl. >2000 | i i. 
40 | Iq. 1.58° -1 139(145) d d. 
41 | 1.483 —70 59.6 d d. 
ee ae ca. 95 d d. 
_ 43/468 2/1 —77(—97) | —6518t d d. 
44 SS - 1.44 | —185 —111.8 5 d. K 
g. 
45 | lq. 0.686725 — 132.5 —14.5 aly Geek: s. bz., al., CS: 
sl. 8. 
46 | 0.7420 117.4" _ 152.9 ernie d. CC ae! 
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No. Name _ Form Mol. | Crystalline form, color and index © 
; ie wt. of refraction 
Silicon : 
1} hydride (tetrasilicane). .| SisHw............. 122.32] col. liq TAYeoe 
2 jodide, di-. 209. .f..... Slane ene eee Ol tee 
3 PB MACE SB, < | SUBS ieee Seen) DSSTTA) CUD. COL 
4 thes hekar...3e ba sc Slalewe:c sent rate - 817.64] hex. col 
5 |  iodotrichloride........ SIE@ Is... 2s ays. 261.35] col. lig... = 
6 oxide, di- (cristobalite) .} SiQ2..............] 60.06) cub. * ete col., af 487, eC Se 
ch (lechatelierite) S108 Seen one ae 60.06! éol., LEGS =, . Seance een 
8 Ses-<S: (quarts): 1S) 0 3) Eee ee 60.06 trig. it N:544.1.558.2..7 244. es 
ates u  (tridymite)...| SiQ2.............- 60.06] rhomb. col., 1.469, 1.470, 1.471. 
10 ¥ “.(amor., opal)..| SiOz (+z2H20).....}....... col. amor., 1.41-1.46. 
11} joxychloride? 8 Fl. SisOCler ee. f.. 284 86] col. lig............- 
12] — sulfide, mono-. Or cath OO Rete cesar ite 60.12) yel. need... i. Beet coe eee 
13} — sulfobromide. . 4 BiSBre.. 2... 219.95) col..pl.. Vid du. cen us cee ot ee 
14] _ sulfochloride....-...... SISCinse. seeeeaene 131.03} ¢ol. pr... , ..iemiere tetera 
Silicotungstic acid, : ‘ 
15 | dodeca-..... oe ee ee H,{SiWi2040]. 512,47) trig: COL... . <:desttternetn eee 
24H2O 
16 | Siloxane, di-.......... SisHsO......085.~-) ¢S.007 bol. gas... ee pemateeee Hea 
AE SALLY OR ee oticte attest. ter «| ANDE Da ccarcte en: eaiate 107,88} cub. ot. met., 10.54.1000 seer stk 
18| orthoarsenate...........] AgsAsO4.......... AG2. 57) pub. dk. red: ; pai. stace aetna ie 
19 orthoarsenite...:....... AgsAsO3.......... 446.57) yel. powd..... eer Gtr SER tes gcue's 
20:} etetraborate: 205... 26: Ag2Bs07.2H20..... 407.07} white.¢ lb. eee be 
21 bromate? stelsne's' 4-059 AgBrOs: ..:::.)... 235.80) tetr. col., 1.847, 1.920..... 2.020.701. 
22 bromide (bromyrite)....| AgBr............. 187.80] cub. pa. yel., 225382... snee SER 
23 OETENGOS 2. testcistsiats Tas AgeCo.... 239. %6| wh. amors) 20.1. 0% s< nis sath lets 
24 carbonate..........-.:+| AgeCOs.......... 275.76] vel. powd).7.5. 2... cece deere eee 
25 Chlorate, nin de ensteds oo « AgUlO3. 0. eh 5s ot 191 '8%] betr. whY...7. 12... 2. sueenee dee 
26 perchlorate......./...- v0.0) OV ee ee 207. $44 wh. orf, Geliq. {.. 5. ca ae eee ce ae 
27 chloride (cerargyrite)...| AgCl............. 143. 34| cub. wh., QTL. oo. ne ANS ert 
™o3-fr-Chromate. 2... 65 AgsG@rQi.......... 331.77] monocl. red. 00... +see+ doses sue. 
29 dichromate. ........... AgeCreO7..........] 431.78] triol. red ; 
30 CYANASO. & fo site ced aitinss AgCNO...... -| 149,89) colis.icccscohaveaaee ete eer ser 5 
3t OVATUGLS CE kee o,f ois AgON ee athe. «> 133/89) hex. wh. 225.5. Jonge ee area. tes 
32 ferricyanide............| AgsFe(CN)c.......| 535,53) orange... ......... Fea RARE AS 
33 ferrocyanide. .......... Ag«Re(CN)s.Heb.. .|| 661.42) el... ..... ..« =. bossa ceeinieennn ote 
Gah Muroride tat nis ue tbc; ee eres Vee 126. 88 fos yol., deliq.....1. ccna teins 
35 # 4 Fee : hex, yel.).. PAUL ian Reis ante 
36 col. cr. or wh. powd., deliq. . 
37- rhomb. Ool.............+ Meghna 3 tees 
33 hex. yel!! 2.21, 222. ..cnscues os. tes 
39 permanganate. wuet....| AgMnQa,... ; on monocl. dk. vylt.. bi. M8. 
40 WAU se ds pvc ee Sede wus AgNOs....::¢2 hax: rhomb. col., @ 1.729, yy 1988.00.).9¢. 
41 nitride (azide)......... AgNs........+.--,]| 149/90) wh, priems.z.}....5 0.5.20 oh Sh. 
42 MUO ae «4 tevin des AgNOs............| 153.89] rhomb. wh 
43 nitroprusside...........| AgeFe(CN)sNO....| 431.65) It. pink 
i4 oxide. ope AgsO.e' yb... 231.76} cub. br-blk 
} : $e 
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No ci ee a aig: eer ay ; 
canis point, Paint, 1 AR, Alechol. ackdn, otet 








1 | 0.79° —93.5 80 Qe. RAS 4 os Fest ack, oer abies eke 
MERE eatareciciarn dp oc > OYA UG CLE |... Donen tens.t, : i. CSe, chl., bz. 
Choo 120.5 290 sagt sad | ii ae 2.227 CS: 
AUN atte acl sahicns 250 jae 1 d. d 1919 C8. 
1 <—60 113.5 a... ang h is lo atedenedseder cack 
6 | 2.32 1713 2230(2590) |i. i s. HF; v. sl. s. alk. 
7 | 2.20 Ry eee 2230(2590) | i. i Ss >v~ sl. s. alk. 
8 | 2.651 <1470 2230(2590) |i. i s. HF; v. sl. s. alk. 
9 | 2.26 1670 2230(2590) | i. i s. HF}-yv. sl. s. alk. 
10 | 2.1-2.3 PaHOOIT TT ysoy RUS... i, i s. HF, hot alk. 
4 roe. Ra Sg —33 137 d, d “i ee CCl, chl., eth.; 
al. 
a2 (1 goa).. 2... 1... dw. dew. subl. 94020 | d. d. d. alk,, al. 
IRIE eto ensns w 93 1501.8 d, d. s. bz. CS 
OS i 75 9238.3 d. d. s. OCls, CS2 
| =18HsGs 100) L202... Wen: y.8. v. 8, al., eth. 
16 | 0.881-8° —144 —15.2 v. sl. s, Sh/d) . vl latte dS haben lios.. IRE 
17 | 10.5 960.5 1950 i i. 8. ete h. HsSOs, KCN; 
i. alk. 
| co eet! | ae 0.000852 | ....... s. ac. a., NHsOH 
Se ea Peo. . wied OG OE 0.001157° } i. 8. mi a., NHsOH, HNQ;; 
i. al. 
211 ie 538 | YRS | i ht eee Bld. teak 2... S.A. 
21 | 5.206 A. 49 Sev a Ot. a2... 0.8124-5 | 1.3390 s. NHiQH; sh. s, Seiad 
22 | 6.4735 434 d. 700 8.4 X -00037! |s. KCN, ‘NazSi03; 
10-6 NH.OH; i. al. 
Ds) eee eee e~ PED. tm SVild 2S .0E..... B.6.. ch hat<... s. HCl; sl: s. al. : 
24 | 6.077 DSi. inonteng Ef U8... 0.003229 | 0.05100 s. NHsQH; NazS20s; i. al. 
25 | 4.430 230 d. 270 1015 508° sls. al. 
26 | 2.80625 (<i d 2 Ran apt en a 625%. “tba. s. al. 
27 | 5.56 455 1550 -000089%2 | ,002119°° | s. NHsOH, Bate KCN 
ePoneo we. J1.....s09..siat ce. 18h. 5S. 0.00149 |0.008 |s.a., NH,OH, eer 
29 | 4.770 Qht the with FE ESE... 0.00836 | d. s.a., NHsOH, K Ne ; 
30 | 4.00 dit wo already \O0 121 22. sl. 8. 8. s. HNOs, NH.OH, KCN 
31 | 3.95 B20id. bouony (ROSES... -00002220)} 24.2... ae NH.OH, KCN, 
° 4 Na202U3 
a ee 52 000066} 2.2... 8. NHsOH, h..(NH:)2COs; 
rae 
oe SS == Seas BE ee bo ee i. Ohi s, NH:OH, KCN; i. a. 
34 | 5.85215.5 ASBio tpauoay 166.201 25... 182155 © ; 205108 sl. s. NHsOH 
, 35} 8.57 Nh a 02 ae d. es eee ree nee 3 
eh St oe ee <100 d v..8, OY RG eee ee eee 2 
37 | 5.525 >200 d 0.00319 0.019% s. NH,OH, HNQs, KI 
38 | 5.67 A552). ..dug ees10e 2. 3X 107 /}3 X 10°$/s. KCN, NaeS20s; sl. s. 
\ . NH,OH 
SES Ftv. oc Ee | a Fe 0.559 | 1.6935 | d. al 
€ 4§ | 4.35219 212 444d. 1220 952100 s. ite glyc.; v. sl. s. abs. 
iste hsn so XB WAP iw Pl. oN1.... re 0.01100 8. ACN dil. HNOs; sl. .s. 
; | NH.OH ‘ 
42 | 4.453% ...140, Frey 08.08, 2. 0.155° 1.363% s. ac. a., NH4OH; i. al. 
- 2 a C7 Ret ee) ee Ly. - ere l. «. s. NHsOH; i. al., HNOs 
44 | 7.143366 Se COU & Mrs aks 0.001329 | 0.00539 | s.a., NHsOH, KCN 
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No Name oraonis Mol. Crystalline form, color and index 
5 wt. of refraction 
Silver 
Ae woxtde per-nc amet Mae AgsOst faci. tartiekistet 247.76) ‘cub,, BIE. Shc. ccc e eee erie 
2 orthophosphate... ...... Ags P Oasys crestor: 418. 66) cub..yel. .......c ccleaner anes 
3|  metaphosphate......... AgPO3). ce ote oct 186.90) wh. amor... connie eee 
4|  pyrophosphate......... AgeP2Or. 5. dhe 3 605/56) white. 22. 20. 5 4cnceeeneemeeaene 
5 potassium carbonate....| AgKCOs.......... 206.98] rect. pl.......... 
6 $ cyanide. . Pe kG Bee 1 aoe 199.00) cub. col.......... 
7 E nitrate....... NO3.AgNO3....- 271200) monoel.. :f7). . ayn ee eee tee 6 
8 selenide (naumannite)...| AgeSe............. 294.96) cub. thin gray pl........../....... 
9| sodium thiosulfate... .. Aes 2Na2S203. | 680.14] wh. to gray er. powd............. 
2! 
10)||_ ‘sulfate:,.atateect ones - A geSOns men cllnh« e 311.82 
il sulfide area ee Bm oa erie syertte & «chs 247.82 
12 “ (acanthite)...... Ag IS arene See en 247,82 
13 sulfite CoM tales ..0: AgoSO3 296.82) whi oriidid hx oeipieweeemeiriaetels 
14 telluride (hessite).......} AgeTe............ 343.126) cub. gray: !ss.te es... ose eee sane 
15 thallium nitrate........ AENOs. TINOs . ....: 436.29) wh. cr. powd@....0......--anene.b- 
16 ue (pyrar- | 3Ag2S.SbeS3....... 1083.16} trig., 3. bss, 2.881" (Liyeeineecitesss 
‘ite 
17 tioamenite (moventel 3AgeS.AseS3....... 989.50! trig.,3.088N2.792 cn cee aeueee © 
18 thiocyanate. . BIPAR CIN Davaytic.< are Buttes 165.95] col, er. or wh. curd...............- 
19 thiosulfate. . vee} AgaSe03..8..08.4 ..00/ 327-88] WD. «occ 1 nach lalate ene ate tee 
20 tungstate.............. AgsWOi..J.04) 5 ...:|-463; 76) pa. yel. or. Jct oxigen aoe 
21) Sodium 3.0. hk ING. cs hoes oe || 2ROORut OUD: zi “need 4.22). 3 See SS . 
22 aluminate............. NaAlO» 81.97| amor. wh. powd Pr ites ts iat Gone 
23 amMide.Fii8 Ineak hj sks NaNHe.. 4 | ne 39.02) olive grn. 32% toes ceReeeige ame 
24 ammonium phosphate | NaNHiHPOs. 209.13 Pondee ool., 1.439, 1.441, 1.469..... 
(microcosmic salt; ster- | 4H20 
corite) 
25 metaantimonate........ 2NasbOs.7H20;...| 511162) cub. col. ..(ku bic ecs coe seein dein 
26| pyroantimonate........ NasHeSbeO7.H20....| 421.55] tetr. cok. ... . oben ccs enc aunty actos = 
27 orthoarsenate...........| NagAsOs.12H2O....| 424.11] trig. col., 1.457, 1.466.............. 
28 monbas. ..| NaH2AsO«.H20....} 181.96] rhomb. or monocl. col.............. 
29 dibas..... NasHAsOs.7H20...| 312.04} monocl. col., 1.462, 1.466, 1.478... .. 
30 = ee eer NaeHAs04.12H20..| 402.12} monocl. col., 1.445, 1.450, 1.451..... 
31 orthoarsenite, dibas..... NazHAsOs......... 6 
32 aurosulfide.............] NaAuS.4H20. . 
33 metaborate . -| NaBOz........ 
34 Ke ...| NaBOo.2He 
35 perborate.......-......| NaBOs.H20. 
36° OS ier meron PROC ORs Can A aeae 
37 tetraborate. . -| NaeBsO7. 2.5... : 
38 as Na2By07.5H20.. .. . 
39 es (borax) . ae Na2Bi07. 10H Cie 
40 bromate...............| NaBrOs 150 ‘O1) cub. col., 1.504. 5... . seemed» 
41 Bromide,. i. .3s.eed. os ane. 102.91) onb. col. 28. bac. cease a eeraenne 
42 Be Mia Satie lt NaBr.2H20. . 138.94} monoel. col, |<. 35 aaemstae tee 
43 bromoplatinate.........| NaePtBro. 6H20.. 828.81) tricl,, dk. red.toue.0 > sr aeeee mentee 
44 carbide. ..... Nase... Melati. 69.99) powd.. Uif.5.) ye. s aa eemnar sei 
45 carbonate. . . NasCO3.........- 105.99) wh. powd., hy@?. 2. cueueuee ee 
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Solubility in grams per 100 cm? of 














No. oe hn weurgs? Boiling g. ee 
lensity point, ° point, ° 0 Hot . 
water ies Alcohol, acids, ete. 
1 | 7.44 Cape tO) YS Seas «oy, i a Saas | Soe Bes s. H2S01, HNO;, NHsOH 
2 | 6.37025 S48 Rr Lectin ah es... 00065195} 2.2... ae NH,sOH, KCN; i. 
3 
3 | 6.37 Cansed eonoin We eet. ie - SOTA. s. HNO:, NHsOH 
4 | 5.30675 PAO). AMRIT (ve, oar rs ri s. a. NHsOH, KCN; 1. 
ac. a. 
5 | 3.769 Bement 6 ipa 2007 d. FARIME f ays A ie vaicroretetercha ere ccotoe 
(Fy! DARTS ON Oe Up 2520 100 4, 85% al.; i. a. 
7 | 3.219 igo > SOONTAGS. UL... y.8 RE bss o| x. corsvercvataserbe se ? airspace 
4 8.0 880 d Licee oo 1) RS s. h. HNO:, NHsOH 
oo aagenede || > SapgeeEoe iS See 8. Be Prem (BRC ane Fo 7  A o 
10 | 5.4579-2 652 d. 1085 0.57¢ 1.41100 s..a., NHsOH; i. al. 
~) UL | 7.317 tr. 175 .00001420} ....... s. a., KCN 
12 | 7.326 825 d 00002! PTAA |... es aNee KCN, cone. 
2! 
Marae + 2,7 olearapes d.. 100-9 Gert OLS 5. Welsh i s.0h_ [naw s. a., NHsOH, KCN; i 
HNO; 
14] 8.5 O55... Het int SEO eS. Lda> pb MERK |... s. HNOs, KCN 
9 Re ec Cee Zoran AR IPO, HONG, |. SPEEA OPIN ITRRIA dover sfinitsst a -sea.0 ole te reitreiais pieie las 
16 | 5.76 SS L7DY dont HEE if i s. HNOs 
17 | 5.49 Sali lll eR eee it i s. HNOs 
18 Wien ss Go yiees - -H] NO, .GO.85%. ||, .00002125 | .00064100} s NH4sOH; i. a. 
Ce dite... 10, PO 2el. .. BL. a (Ae ees... s. NHiOH, Na25:03° 
Pai! <2: | ere crt COAL RE... 0.0515, .. WORE... s. HNOs, NHsOH, KCN 
21 | 0.97 97.5 880 d. to NaO|}H + He |} d. al.; i. bz., eth. 
00) | 15) eae 1650s. 41 EER hen cis 8. v. 8. i. al. 
ys eee 210 400 d. d. d. al. 
24 | 1.574 TRIdGaIe To END AE 16.7 100 inal: 
—2H20, 200} .......... 0.031128 Joris... sl. 8. al., NH« salts; i. ac. a. 
6 AE RIE BN ats sl. 8. sl. s sl. s. al. 
clin IO: EO SS Pep Ure ml eee sl. s. al, 
5 hyere ET ME TO RE v. 8. Bae) cee eeaeppatet eee - oe 
57 —7H20, 100 | 61% 100}9° sl..s. al. 
28 —12H20, 100} 17.2° 140.799 | sl.s. al. 
eee ess, Beco y. 8. v. 8. sl. s. al. 
Bret sree i UE s. Wes. | eral, 
966 > 1400 8, AM Na paste gots 3 oes ee ee 
Ts oe NOEL NT RA. Vv. 8. WISE 1S Tantastic ccd nace eet ereie 5 
d..-40i ort, ES EEE 2.5518 3.7832 s. glyc., alk 
whee TIM PRT FAY ORS sl. 8. d. 8. 2. 
PEL <5 oe HOY UE EEE. 1.499 8.7940 i. al. 
32. TI PP OC e | 24.470 52.5100 SH ee on wotate 
RE olay EN, Ue 1.30; 1.620] 14,255; s. glyc.; v. sl. 8. al.; i. a. 
201100 
40 | 3.33917-5 381 109 27.59 90.9100 i. al. 
41 | 3.205 755 1390 11652 121100 sl. s. al. 
42 | 2.176 —2H20, SP yo... 79.5° 1165° sl. s. al. 
- 43 | 3.323 Cs Se) A Vv. 8 Vv. 8. v. 8. al. 
“ho 20 irre a 700 d. d. s. a.; d. al, 
45 | 2.533 851 d. 7.10 45.5100 i. al 
ce lle EE a ed tite ES I SR ane 2 EU A eae 
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No. Nana Horauls Mol. | Crystalline form, color easbindeka 
| wt. . of refraction.» 
Sodium ’ 
1 carbonate er Na2CO3.H20...... 124.01) rhomb:. cols. 2h. eee Cee ie 
trite) - bt i 
2 eeline NazC03.10H20....} 286.15] monocl. wh:, 1.405, 1.425, 1440... .. 
soda; 
3 fs seit Grakine INBHCOs). 2 nak tos 84.00} monocl. wh. b DAS = oicv a tee eee LB. 
soda) é i b 
4 iy sesqui-,......| NasH2(COs)s.3H20.) 328.05] monocl.............2...-+---ee-e 
Su. Bohlorate. neseeewes. cook Na@Qs......1.5 106.45} cub. or trig. col., 1.513.... .202..2. 
6 perchlorate ao, ee NaGlOs.... . eG !.. 122.45]: rhomb. .....-..4..0seedns eee a. 
Y (h(a oR =. ht RO Saye a eich de 5 140.47] rhbdr. col., deliq..........2 ieg..5. 
8 chloride (common salt; |} NaCl............. | 58.45] cub., col., 16443.. 2 on £8. 
halite) | 
9 hypochlorite AS cate frees NaClo.. 74.45] in solution only......... 
10)\" tes sh OWE. ats ols. 3 NaCl0.23H20..... . “e 
ll chloroaurate:.......... NaAuCle: 2H2O.... : 
12 chloroiridate..:........ NaalrCle.6H20., ... } 
13 chloropalladite......... NazPdCls.3H20... . . 57 br., ae salt. ; Piss... .ckeeee ecw 
14|. chloroplatinate......... Na2PtCls.6H20, .. .| 562.06} tricl. yel. -red Ay ds MIS SS 
15|  chloroplatinite......... NaePtCls4H20. |. .) 455.11) rad.......2.0.dse ee ueee 
16| chlororhodate.......... NasRhCle.....4... 384.64 arto: red, . ;Ga4. 0 cent 
17 Let hl See Hi NasRhCle.12H20.. .| 600.83] oct. garnet-red....... 
18; chromate....(..hi.e.... Na2CrO4.10H20,...| 342.16} monocl. yel., deliq 
19 dichromate. .......... NazCre07.2H20....} 298.05 meer: red, deliq., 1. 661, 1. 699, 
.751 
20] perchromate.), 11. 2.1.0} NesCrOmcrwyys,...| 249.00] on pl. ...2..bde ec. s.ceuece. 0.4 
21 copper cyanide al 4 
22 eyanidd!). aie/.W. a... cub. ool. ‘delig. <b a incueeeeee PF 
23 ferricyanide. .. red, deliq.. See ese Saree wT. 
24/  ferrite.. whit ale bs «| NasesOg. . ..°2.2.\..] 221,87) SR... 20 Oe ke eee ae 
25| ferrocyanide........... monocl. yel., 1.519, 1.530, 1.544... .. 
26 i tetr. or cub, 1.336) 2... OSE. bbe 
27 rhbdr. col. or wh. cr. POW sy Wc 
28 aighaaeee hax. cal., 1.300; d:205Mnempemee sion uk 
29| metagermanate. monocl., wh., deliq., 1S he eet 
30 . rhombic COl........seseceverearg ek 
SLi VOMIG. he Fits ot. NaH.. 24,00] siliv. need......... S02. tfeooees) . 
32 hydrosulfide.,......... NaBE has. ke 56.06] rhomb. col................ Sebi 
33 meee Me, ae > he NaSH.2H20.. 92.310] need:, deliq.. e4...... 0.5. Mek 
34|  hydrosulfite............| NaHSOz2.......... a) et I oc 
35 hydroxide... twas bo. NaOH S22) so Se 40.0Q| wh., deliq., 1.3576............... J.% 
36 ES aa iea NSO hc. cst 19% Q8).chomb. . . .. dai} suction eee oe 
37 iodide. . aio dv. «| NGI dasetteia tte ats b= 149.92] oubi'ool.. . . . $a)o.5 vee oe 
38 N concislley eae da Nal.2H20..:...... 185.95] monocl. coli}. 5 5.2..<05s0c0eee ced 
39 Manganate.......4..... Na2Mn0O4.10H20.,.| 345.08] monoel. grn............0- cence cece 
40|. permanganate....,.,... aMnOs..: 204..). 141,93] red........ dite bass asks kee ale 
41 ¥ NaMn04.3H20 195.97} purp. deliq., cr............ ei o.8 
42|  molybdate....ocin..... a2MoOs, ...2.)... 205.99] purple...... 22). eee uae dae 
43 | ” .| NaaMo04.2H20.... 242.03] rhbdr. wh. .-, -e tonsa eee 
44 Se gal aire ieee NazMo04.22H20...| 602.34] wh. tetramorph...........0...0..4 
45 dimolybdate.......).... NaeMoe0v. . 349.90) need,.: 5... Av bos.sceue cee E 
46 paramolybdate,........ NawMo7Oou. 22120 . 1590.33} monoel. colii.;..)........- deak C.i:2 
47 trimolybdate. ......4... NazMosO10.7H20...| 620.10] need......... ds hecceecess dalle faled 
48 tetramolybdate.,.-.......] NazMosO13.6H20.,.| 746.09}; .............)..0..... dene tits 
49| octomolybdate...... i... Nae Mos025.4H20.. . | 1286.06] powd.......i.....sceesee dlls nee a 
50 dekamolybdate.........| NazMoyoOg:.12H20.|1718.18 cryst..... 
51 nitrate (soda niter)..... NaNOs..< icas ode 85.01) trig. col., 1.587, 1.836: .....1.7essee 
52 4g ta ee SN vdy nif NBORNG de coleeeacadet 60.00) Oke rads eh 
53 a (eee TRIN eee 65/02 tol hex;. =... renee te eee 
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Solubility i grams per 100 cm$ of 

















Nop Spegr.or | Melting Boiling slin ar 
ensity point, °C point, °C ) bs Eee Alcohol, acids, ete. 
1] 1.55 +H20, 100 | bs.sca-sh- 33 56100 1425 glye.; i. alt; eth.” 
2 | 1.46 SINEAUS RESIN RAE ae 4 21.529 42 [104 i. al. 
3 | 2.20 SAO 7-7 (im et ee Oe 6.99 16.460 i. al. 
4| 2.112 CL es Ca ee 130 }/49100 PE i Se As 
5 | 2.49016 248 d 79° 230100 =} s. al., glyc. 
Dd eg ee 482 d. d, 8. v.s s. al. 
7 | 2.02 he” Sede ee eee VigSaedt cial eaceeie s. al. 
8 | 2.163 804 1413 35.7° 39.3100 s. glyc.; sl. 8. al; {. HCl 
OL eae Ge pe a OORORT [G2 USP |; 8. CL Mee etic cre ka ae Pee 
1 Sat lle i ts a sbi eee ES igen 5 OU I ate Re Pi Seo 
ae hie ee ee Te Ok ORE | 15019 9908 v. 8. abs. al 
Pispeeire. ss to epee SORODE TEE SUGY. |: v. 8. Vv. 8. sl. s. al. 
Doel oa SS ce eee eats ell Pe a Shere acters s. al. 
14 | 2.50 —6H20, 100) 220.020... 6615 v.58 11.9 al.; s..aq. Cl; 1. eth 
amen eee es Cael Mesa gall eae Bs MCE Act Sears, ideo ca oben siecle ot ae 
Pape es yee ee Alig ire ted te RE Be be Sa aie Solel rata cate bee.) See Be 
EPHALCEN Scobie ht Greiner eke. hs a oh heradeaal pict Se ial. 
18 | 1.483 0 a Senge 2 Seer & 5010 C) sl. s. al. 
49 | 2.5218 +2H20, 100;| d. 400 anh. 180%} anh, 4339] i. al. 
ant. 320 
YY EE eer Chats de lia me Apso al\aee "al wees i. al: eth 
21] 1.01 TNS tates agatha) tell ci fee PE ae fee ope She ie We re Acacia Pica eis or 
ern es ees 563.7 1496 8. ¥. 8. sl. s. al. 
En ae aE ttl na ag le a 18.9° 67100 i. al. 
OL eer an hal dae st ee y. s. dil: HCl 
ee Pe Sa. OORERIE Ol. Bak: 3220 161% i. al. 
a 2.79 980 1700 79 i et eS sa v. sl, s. al. 
cl sons SSP AGO ian Ses eee) nd segaaee gL en Slope on cten er eee 
28 | 2:755 Ge Seep cess - 0.65217 2.46100 i. al. 
4 8. a. 
8. 8. 











i. CS2, CCla, bz., NH 
s. al. 
s. al. 

s. al. 

y. s. al.; eth., glyc. 

s. ac. a.; i al. 

y. 8. al.; s. glyc. 





i. eth 


0 31416 al. 





No. 


1 ae oe 


- 
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Name Formula 
Sodium 
MLO Tous dete ae Foe INSNOE, core ceck at 
nitroprusside........... a 'e(CN)s NO. 
2 
so Beat ek ee Cee Be aa. eee 
orthophosphate, ibe. .| NazP04.12H20.... 
.| NasHPOs. 1220... 
: monbas. | NaH»PO;.H20... .. 
metaphosphate......... NaPOs: «cn cecnoe 
hypophosphate......... NasP20«.10H20. 

a acid..... NaHP0O3.3H20. 
pyrophosphate......... NasP207:10H20. . 

4 dibas.. . .| NazH2P207. 6H20, 
phosphide. ............ Nastia tare 
orthophosphite ats REA. oe Na2HPO3.5H20... . 

acid..... 2NaHe2P03.5H20... 
hypophosphite, monbas..} NaH2POz2.H20..... 
platinate: (0.0 2 tas Sohne Na2PtO3.3H20.... . 
plumbate. . .| NazPbO3.3H20.... 
potassium carbonate... . ea as a ee 
perruthenate. . : ari om H20.. 
Belenatess ce neo ic ns fees NazSeQu.......... 
See Aeros Bie. Nes, 10H20. 
selenide: dc< < ake arch «) a2Se.... 
selenite. . Na2SeOz.......... 
GULIGR TOS tows «ede eek ae NazSiOs. . rn 
he tech wen se Na2Si03.9H20..... 
disilicate (water glass). .| NaeSiyOv........ 
silicododecatungstate. . . NaiSiW,.0.0l. 
20H20 
stannate...............| NazSnO3.3H20..... 
metastannate...........| Na2SnsOu1.4H20... 
siulfatp! . iyrz. ecb oes BESO. 5 vim ph ehe 
PTO sot Aateck oe Na2SOu........... 
ie i Netto Sn Jel Fe 0 Ves aie, 
Ae On oe Na2SO4.7H20 
“ (Glauber’s salt).. | Na2SO4.10H20 
“ ~ (mirabilite). ....| Na2SOs.10H20 
OY ACU Select cles § NaHSO, 
es » heheh feel BE! NaHS0O,.H20 
persulfate..............] Na2S20s 
pyrosulfate............. Na2S207 
sulfide, mono-.,......-..] NaeS.......... 
* Met cae ey om sh +r PNERCR ELIA. 
mw “pentar..< ic. «>t x aie oak 
sulfite........ Na2SOs. 
ae ee er ES (fs 8 da 8 eee ae 
« . acid... » bh NattoOs.. cid ees» > 
hyposulfite............- Na2S204.2H20. .... 
facta (metabisul- | Na2SoOs........ 
te) 





Mol. 
wt. 


69.01 
297.91 


61.99 
77.99 
380.20 
358.21 


138.05 
102.02 
430.18 
157.07 
446.18 
330.14 
100.01 
216.10 
298.14 
106.05 
343.27 


355.26 


369.35 








Crystalline form color and index 
of refraction t 


rhomb. col.; hyg.2 4.caeeaeee ae 
rhomb. red... ..35.04- <2 eee eae ae 
gray, deliq: ....c5.. 2 eee eee 
yel. powd. .. jo t<.<.0eee acer B- 
trig. col., 1.446, 1.452... ale. 2.12. 


rhomb. or monocl. col. effl., 1.432, 
1.436, 1.437 
rhomb’ col., 1.456, 1.485, 1.487..... 
amor. col., hyg-£.::ce;uee eects 
monocl. 1.478, 1.482, 1.504......... 
monocl. col., 1.486, 1.490, 1.504..... 
monocl. col., 1.450, 1.453, 1.460... .. 
= alae 1.460, 1.465, 1.465......... 
rhomb. wh., ee B 1.443 
monocl., 1.419, 431, 1.449... 
monocl. "col., Sena. es a 
yellow. .« .gucihdas .amantee eects 








It. yel., fused, hyg. lumps......... 





amor. col. delig}ue. aneueec. sa ons 4 
ool. tricl.. ise, emen oe cee as 





hax. O01... . [plus eee ee 
rlomb. or tetz...) ... scene ate 
monocl. col. e‘f1., ree 
monocl. col., 
trick. ool. ... seeee « 45 2am ee oe 


amor. yel.-pink.}. cee. ce 
tetr..col., delig.., ...vrewswaiem hen 
yel.....5.. -wonth 51 
hex. pr. or wh. powd............... 
monodl. Col! r45,4' ania at a 


monocl. (?) col er. or yel.-wh. powd. 
ee A 
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Solubility in grams per 100 cm* of 














Nol | Daas | eee | cad | ow : 
‘ : lensity Point, point, sa aa Aleohol, acids, ete. 
1 | 2.168 271 d. 320 729; 81.545) 163109 -3°0 eth.; 4.4°° meth. al. 
.3 abs. al.; v.s. NH; 
SE fee cs oy J) aa. Soon. $8.4... AOS etal EA... s. al. 
S27... DUI, ani oded avs. subl. d d. d. al. 
4 | 2.805 ant ,smodsicd. oe... 3. d. s. dil. a.; i. al. 
5 | 1.62 d. 73.4 —12H20, 100} 28.315 ~ i. CSe 
6 | 1.52 34.6 —12H20, 100} 6.3° 2 i. al. 
7 | 2.040 d. 200 11270 44899 y. sl..s. chl., eth.; i. al. 
8 | 2.476 616 d. sl. s. sl. s. s. a. alk. 
LN ULES 7! Te 33 Weiss... i Ss one. FFE 
10 | 1.849 d. Den 20 i. al 
11 | 1.82 anh. 988 5.49 93100 i. al., NH; 
0) 8 eo aed Ce 8.0 2OFEE. LO es era. .2 FF. 
Sh ie ey sot kes (OO-8O).1.. eyo He thhye.l.:...|, 0. ahaa a. 
ils Bc ust |) OF | Pee ee 8. Vv. 8. i. al 
LL Galea 42 —5H20, 100 | 56° TOS | OU es ek Se Pe 
id ee oe Se TAM iT) Whole. bss: 100 667100 v. 8. al.;.s. glyc.; sl. s. NH; 
yh ey eee settle Okmiers Ph. co. 3... BillgOrAlisa./..-. i. al. 
150-70 
Lil Ves. ee) eR a Aste RDO... I Ce eet... OS 
19 | 1.633 —6H20, 100} .......... 18515 FUSS spl pee a ee on ae 
ON os. «8... 8% d. 440vae- | 2.2... y. 8. Ch BR eee es ae tore 
Se |. ud. bea ty Fd). 35S.) ... 8435 os Ne ER Ls Se 
+ 2) 0 SR pr ee eee ee SiG Rs) be | plied pare oe a oS 
(Ap S/d ee ae) OSS ee de) Bee i. NH3 
“on 3) ag Sec ae ol eee Ceeperr, *- 2 eee i, al. 
25 | 2.4 1088, dowd i (fa: 521.1.:.. 8. s. d. i_al., Na and K salts 
78 py 48 —6H20, 100} v. s. vy. 8, 2918 N/2 NaOH 
men eee. ote. a) eo. emdt [Pee 8.f... 8 sis. i. al., Na and K salts 
OP: Me ale —7H20, 100 | d. 8 y. 8. sl. s. al. 
Bae at «~~. Ah toe .,ecr Sued PEC. SEE. 5.. 67.4° 61.379 i. al., acet 
lL 6S ye ay: | ae Bs Conde i eae ial. 
31 | 2.693 tr=mel. 100 | .-........ 4.76° 42.7100 i. al 
4 trshexr500y [)..000..... 48,840 4255000, 3) 8... SRS. ok A. 
il) et OS ioe ae pride Ate : BP Set Veet chen fee 
ed eee eee 19.5° BA eh RS. Se BE. 
35 | 1.464 1932 Spiny (40. 565.1: 5° 40.830 i. al 
Sn EE er | ee eee | ene | 5 en MRIS | 7 ars A 
37 | 2.742 Excti.t cee pth. 9.5... 50° 100199 d. al.; i: NH3 
Ee hs pe ~~.» OUD...ooamar fTS.20b. f... ca. 67 v.8 i. al 
PRRs oak fh ec y aie, SEED Poa Deo Bo. SERIES 45.0. 2b oo cee nee <b ee 
40 | 2.658°5 400.9 AGO T... 0 se. EIN tl oboe eee. Ae Oe, 
41 | 1.856 om 920> ipl 115..225.4 ... 15.420 59.290 sl. s. al.; i. eth. 
42 | 2.471 ds... ty Ee BTS. J3F 5... ca. 50 s. s. al. 
2) OC ee oe Bak Bins mt 0s. 2d. 2... a 8. sl. s. al. 
mere oda, |...) sea a i 13.99 28.350 y. sl. s. al. 
45 | 1.561 —7H:0, 150 | d. 32.8° 196% i. al. 
46 | 1.48 Se) te ee sl. s. s. i. al., acet. 
EN rcs... [leie teeta PTS, S85. 5... v.8. d | i. al.; s. alk. 
ee o> 150 Beate Get. Py. 65.379 96.597-2 | i. al. 


| 
| 
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oo 5 00 PHYSICAL CONSTANTS OF 
OO 
Mol. | Crystalline form, color. and index 
No. Name Formula a of refrautioast 
ee ee Se 
Sodium 
1] thioantimonate NasSbSi.9H20.....| 481.13] cub. pa. yel aks 
(Schlippe’s salt) 
2| thioarsenate....2...... ae eng ae .| 814.56 a gay yel. fo awc eee SS ae 
3 ipa MORES cee eee >| 172.19} vel... .. ... 2c deme eee 
4 thiocyanate. .Je.$.)..... INS 2h. Beck 81.07 han: col. pois., deliq..... 
5|  thionate, di-.bb........ NasSa0s. 2H20!.... 242.15) rhomb., 1.482, 1. 495, t 519: 
6]  thioplatinate........... NaaPtsSe/f.2% .0ul. 870.04/ rhomb. copper red. . 
7| thiosulfate (hypo). ..... Na2S203.5H20. .... 248.19] monocl. eol., effl., 1.489, "1.508, 1.536. 
SiS tungstatescsece seesaen Na2W0..2H20.....| 330.03} rhomb. col 
9} -paratungstate.......... NacW702s. 16H20... 2098.23) tricl:. HOS Nv bas. 6 seed 
10 uranate...Alt..8..4.(..... a2UOx. .-} 348.13] yel. powd:.:..........- 
11), Spertiransbe.-. ob oo8 NaUOs. 5HO.. 404.211 red cr... csc ds «cence wee 
12 orthovanadate..........| NasVOs. 183.94! col. hex. pr. 
13 # -| NasVOg. 16H:0. . 472.519} cr... B20. ste Yee nee 
14 metavanadate.......... NaVOs3. ...] 121.95} col. monoel. pr 
15 |  pyrovanadate.......... NasV207.8H20,.... 404.02} col. hex. pl 
16 | Stannous and Stan-| See under Tin.....|.......]) 00.0. 0c cee ccu ce eceeeee.... 
nic 
17 | Strontium..... Jn... Sha eek ee eed 87.63} cub. sily. wh.-pa. yel. met. . 
18 orthoarsenate...........| SrHAsOs.H20..... 245.58] rhomb. need..............-..-5!.- 
19|  orthoarsenite...........] Srs(AsO3)2.4H20...| 580.81] er. or wh. powd. SIs sc hs ee 
20 tetraborate.............| SrBsO7.4H2O0...... $14.97)». 03.4 sec. Jee 
21 boride a. weit oct ioebs 55} Dik. op-Tltc. 32.5 os ces ae. 
22 bromate monet ool.-yelsh., hyg........U-.. 
23! bromide wh. need., hyg......... mune..f%.. 
24 “ hex. col., hyg eens ye sot). AR 
25 carbide tet. blk... | 4. ote ee 
26 carbonate rhomb. eol. or wh. powd. 1516, 
{ 1.664, 1.666 
27 \atlghlrbte: 7 lil... Sr(ClOs)2......... 254.54| rhomb. col or wh. powd., 1.567, 
1.605, 1.626 
28 bs elie II tS 5 Sr(ClOs)2.8H20. ...| 398.67] wh. need...........0+------+e-eee 
29 chloridessac..f.d4... 8 SrGe.5, Set...) 158.54] cub-..col:, <1 sco. nee eee eee 
30 es sole dee - 80 SCle, BHEG: 4...) 266.64) ttigl cbliy 43586, L487... ERR ee, 
al chromate.............:.|... <09pSnCpO.. MAZE: ....| 203.64) manockigeht )... 5 peu 
32 ovanwie.. 2s oe Sr(CN)2.4H20.... . 211-71} deliq.. of. -.ca son perenne 
33 ferrocyanide. . . a Gesle(CN e850. 657.38] monodl.'yel......5..... . Mad. .0e.. 
34] fluoride........ RS eee We |S ts, SRF Ge 125.63] cub. col. or wh. powd..........0... 
35 fluochloride............ SrFy SrCis A PSS 284.17) tetr. 1,691,<1.627,.. .... Bae te. 
36 fluosilicate. .... ....| SrBik’s.2HeO,...... ‘ 
37 hydrosulfide. . Lun Dea: «0. acu ae 53. 
38 ii eEn eres (C5 SE eee e . deliq 
39 oe Aedes Sr(OH)2.8H20. ... . 265.77] tetr. a , deliq., 1.499, 1.496, 1.|.12.. 
40 iodide. . + SP REMA a AB 09 to eae 341.47} col. +o ERS SR, 
41 db Jods): 5 RO DAO... 2 Sons 449 56) hex. sal -yelsh., deliq. baatek oe < 
42 permanganate: be Well 8 aan 3H20...| 379.54] cub. purp 
43 molybdate. .. ly. /.....: BrMoO.s........ 247 0B] 064 O2ihta~ Lo. tases Rae ee 
44 nitrate, jiou.,l. J)... . Sr(NOs)2.. 7" 211.65} cub. col. 
45 gepo bs de dd... . JUNO) es 4H20. 283.71] monoel. wh 
46 iy ae OO ee ee auihih 197 66) hex. Q.i.< 4:4 cam gee 
47 WEG we ce hws Peek SrO.. ; 103.63} cub. gray-wh........-ssss-suheses 
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: Solubility in grams per 100 em? of 








Cold 
- Water 


Rel Alcohol, acids, ete. 





ee eee . 8. ' sBeeeee 









123. 5 y 
oe d. eee ee oc, 
a. 222.1. , i s. dil. a., alk. earb. 
Seeeeeere...... 50d. MOO eb io. ors. 5... d. d. HCl 
ga. 9Rb.... 1S RHE eed J... i. al. 
ba.aes.!.. ad. i al. 
SEE SES eg i bee ey ial. 
d 8. a., al., liq. NH3 
wa fad. 1. d. a. 
ae ore. 1. [ain DeLee . a.; sl, s: al. 
“eS Pa Fee T7100 s. HNOs, NHi salts 
maki. 3. L s. HNOz 
222.5100 | s. al., amyl. al. 
~ s. al.; i: eth. 
Mets ee d. d. d.a. 
0.00113 | 0.065! | 0.12 ag. COs; s. a., NH: 
: salts 
ee sep 3. 174.98 jvis. s. al.; i. abs. al. 
eh er 2. - v.S. s. al. 
ORE ae 43.5° 100.8! | y. sl. s. abs. al, acet.: i. 
NH3 
b 106.2° 205.82 3.88 al. 
CE NeL J... 0.1215 3t00 s. ac. a. HCl, HNO;s, NH: 
salts 
2 SEL 2... 100 saddemvekouldeces ..} & 
pet aa2% 1. 0.01227 s. h. HCl; i: HF 
ae d. d. s. cone. HCl, HNOs; i. al. 
ee - e 5 vos. .06545 50% al.;>s. HCI 
eee y 21.831 |s a NH:Cl 
ae = . 47.711 |s a, NHjCl; i. acet. 
ho BD oe a a es FS 
TEE OR A). ° s. al; i. eth. 
Int Gh... : 29ns on sais eee 
£5 25k... | 0104" Hen). sa 
SAE EGE t . k 100” .012 abs. al.; sl. s. acet. 
yay. % é 206.51. | vy. ski's. abs. al.; ii HNO; 
obit =... . 18Qi00 42% 90% al. 
eats e d. -+-++4-9/ Sb Bal; eth., acet. 
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No. Name Rormuls Mol. | Crystalline form, color and index 
wt. of refraction 
Strontium 
1 oxide PEr~... ede SrOsh..... 2. See hah, 119.63] wh. powd: 22... coe aceeeeene. 
PH Abe iy Sri Re ee SrO2.8H20........ 263 ..75] Col: or...,.,<1c 0: been eee Bice sit a, 
3 orthophosphate, acid. ...| SrHPOx........... 183.66] rhomb. col... ....:.....2.500% Je5-- 
Mal « JBGIONALE yeas erin o tes wie SrSeOe oles 230.83) rhomb.. .../24 .Jnnecanaeeeee en. 
5 silicate... Mie eo. . SroiOs... overt obs 163.69) col. pr., 1.618. ..c..uceueeees oe. 
6 sulfate (celestite) BISOs th tee bene 183.69] rhomb. col., 1.622, 1.624, 1.631..... 
7 ACIG Sessa aes fc oan: RE bah 281.77] on. s05:s na cane eee tee 
8] sulfide, mono-..........| Sr8.. 119.69] cub. It.\gray-cb... donee ne 
9 ty tra tl tO SrSu.6H20.. 323.96] redsh. cr........... 
LOier Bulfite carrier 4, ic. | OLBOs: -| 167.69] col. cr...... 
il thiocyanate............ Sr(CNS)2.3H20, .« -vs} 207-81) deliq.: -...5. ye bee erent 
12 thionate, di-........... SrS206.4H20..... 2. 319.81| trig., 1.580, $525.)20. en een ieee 
13 thiosulfate.............| SrSe03.5H20....... 9.83| monoel, need. |. :ss2ssgeeets aes. 
14 tungstate..............| SrWO« tetr....:. : cc dadbon tn ee eee ee 
15 }-Sulfamide.........- S02(NH2 rhomb.. pl.) Foo) Seren eee ee 
Sulfur 
16 FHOMDIG! (2) vaadek ate aaa Dose ae te rhomb. yel.; 1,057: n09 eteae eck nee 
17| monoclinic (8)......... Soha oe ee monocl. pa. 'yel., 2.088......0...... 
18 amorphous (y)......... Ce aa hi pa.'yel. dmor: 3: ..... aspects kale. 
19} brcmide, mono-........ SeBren cee anenk. ss red. liq., 1736); sass mneeeeee eb ae 
20 chloride, MONO. Fhe oo B2Ol ay nc cmnteits dace yelsh. red liq., 1.6664............., 
21 Gi VTE. So. 5 SOM ee ant oe dk, red liq., 1.G574#2 2 noes oe 
22 oe tetrasi. var core SCL d aston tees yell br. Hg. donee eee 
23| ‘chloroiodided, Jig). SCHL Lo Ske)... red yel. prota yy. con thrgee eae bee 
24] fluoride, mono-.........] SeFe. col: gas. is, ys alee eae eee 
25 Hs tetraris /7osbor i SF,.. GOS. oasis os CERO Ee tees 
26 ‘ hexaa/ i otk <n - SFe. . Ol. GAS... --y/d- ving state tee 
OT «dodidetes. A ele. Sle!) SFT | Ae gray-blk. er. 
28 monoxytetrachloride. ...} SeOCly............ deep red liq 
29 Ditride. hae LA. Wak be NiSal.. SRE. 3) monocl. of-réd)...........8eeeey ss 
30| oxide, sesqui-......... SHOR ies pe tte oe 112.12) bl. grn. er... cee e es ene 
31 OH A hte oe S02. . 64.06} col. gas or liq., suffoe. odor, 1.410 Iq. 
32 seit (CC) Sivek. Dab Ay. ov eeee toe 80.06} trim. col. er. or liq., 1.4097......... 
33 By EI BY. a8. Rea (SOaye. SM. e. 160.12) silky, fibrous need.........0....... 
34 “hept-.. S207. hehe. 176.12 Loy liq. or need... c.vyueensa. goa 
35 oxychlorobromide.. 4.4. | DOCIBY.... . .UO.4. +0], 168. 40] gal... a... 
36 pentoxydichloride (pyro- S20sCle. ..........] 215.03 My liq., 1.4498... oo ka eee ee 
sulfuryl chloride) 
37 oxytetrachloride, mon-,.} S20Cli.... 0.0... 221.95) dk. red liq..:v..0..1saceee meet eee 
38 tris...) SeOsGle. oo. one .| 253.95} rhomb need. or pl., wh.-......... , 
39] Sulfuric acid....... 12 O20 ae 98.08] col. oily liq. or hex. er., 1.429......, 
40 * ‘ .| HeSO4.H20.... 116.09} col. lig. or monoel. pr., 1.438....... 
41 a LAR ke bshc's H2804.2H20.... 134.11) col. liq., 1.405.....5... .ameee 
42 i it émwe dvb es «| SEROMA ELS OR te, L(Oi 14) Bes. cae 
3 ; “ pyro-...| H2S207........ 178.14) col. or., hy 
44 o “"® ‘per- Hade0s. . 194,14) hyg. or. ....30'P.h os saan | ee 
(peroxydisulfuric) 
45 #4 peroxy- | H2SOs. .. 114,08) wh. of.) i5.0.. 25... eee 
mono- (diper-) 
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Solubility in grams per 100 cms of 











No gr. or Melting Boiling 
ensity point, °C point, 0 bal Bie Alcohol, acids, etc. 
1| 4.56 210 ites ge ( emerson See 0.008% | d. y. 8. al., NHjCl; i. acet. 
CO ee Se —8H.20, 100 | d. 0:018% 4d. s.al., NH.Cl; i. NHsOH 
Oa aetna Nailiae ie i i 8. a., NH, salts 
Es ian ck... it) sieel.c, a. h. HCl; i. HNOs 
5 | 3.65 2 a | i See 1. ef avapens | ir000s BESO REIS sm 
6 | 3.96 | 1580 d. d. 0.0113° | 0.011439 | sl.s. a.;i. dil. H2SOx, al 
(¢| 2 ee hie «ee gotallagay | Sea A dc? Pa tae: 147 H»SOx 
eS) PE eee Bes ere 9 a: ake |S, Pe s. a., al.; i. acet. 
Ay | en vo” eal Cea 5 ae Bee eats es 8. al. 
2 oe ee eee 0.00337 | ....... v. 8. H2SQ3; 8. a. 
Uo) oo eae —3H20, 100 | d. 160-70 V8. leat oe y. 8. al. 
12 | 2.373 =AN-O, 78.1 ad th... . 2218 67100 ial. 
13 | 2.1717 ee: 056,050), nn 2518 57100 i. al. 
De San low WR RA-- -,. 014 Wert... d. a.; i. al. 
i 91.5 d. 250 | a 2 s. al. 
' 16 | 2.07 112.8; tr.- | 444.6 i. 1. 23° CSe; s. toluene; sl. s. al. 
mel. 95.5 
17 | 1.96 119 444.6 1 L 70 CSs; s. al., bz. 
18 | 1.92 ea. 120 4446 L L i CS: 
19 | 2.635 —46 540.2 d. d. s. CS2 
20 | 1.678 —80 135.6 d. d. s. CSs, bz., eth. 
21 | 16213§ —78 59. d. d. d. al. eth.; s. bz., CCls 
Ud Sos Seer —30 d. —15 d. dr | » lis. bigaabeatle Te 
ip te a aes edie (22 086% |... GHC Od Tele sveendhies MERE he dh ce cis oh Oe 
24 Iq 1.57100 —105.5 —99 d d. d. KOH 
i re —124 —40 d Get ia (OAL E A watt Sexes 9 
26 | 6.50 2/1; Iq. 1.91) —50.8 —63.8 subl. | v. sl. s sl. s. s. KOH; sl. s. al. 
en SS re | Pe wee eee d. s. CS: 
28 | 1.656° d d. a7! |...s-ctegeebeeitie® LAS 
29 | 2.2215 179 subl. exp. 160 i d. 8. pes okt bz., NHs3; sl. 8 
» al., eth. 
Tlie 5 Rs, gl suiie |! ie SS Vie , d. s. fum. H2SO« 
31} 2.927 g/l; lq.| —72.7 —10.0 22.80 0.58% s. al., H2SOu, ac. a. 
1.434° 
32 | 2.75; Iq. 1.92513 | 16.83 44.8 d d. d. H2SOs 
33 | Iq. 1.97 32.2398 « 44.6; (subl. | d d. d. H2SOs 
50) 
be oe ee ee 0 subl. 10 d d. s. HoSOs 
35 | Iq. 2.31 115d. Ge” CW re dais. aie aeee cee ene 
36|}g. 9.6 g/l; lq. | —37-9 140 d.s d. dia 
1.818 : 
I a Oo re 60 d sy | | ages toe. ee 
Se eC i Seer BET a d d. d. al. 
39 | 1.834 10.49 330 (98.3%) | 2 ev. ht.| = d. al.; mise. org. solv 
40 | 1.788 8.62 290 ad a d. al. 
41 | 1.650° —38.9 167 oo) oo d. al., eth. 
Pe bs eS A. sis = CAB, urad dese: .. 2 ~° d. al., eth. 
431.9 | 35 d d d. d. al. 
/ 2 / 65 d. d d d. s. al., eth., HeSOx 
| Sa Lah day Aatat ies-ent.\.. d d. s. HsPO; 
| 
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No. Name Formula / Mol. | Crystalline hen color and index 
wt. of re: 
1 Sulfuric oxychloride SQ20)e. no. kc] 134.97] feol. liq, 1.444) eee ay Ey ae 
; (sulfuryl chloride) { oS 
2 oxyfluoride SOeF2.......5.....1 102.06 
(eulfuryl fluoride) 
3 Sulfurous acid...... Hs 0.5 .cbbws. 82.08) i 
| Sulfurous = 
4/.° oxybromide (thionyl BOB. 207.89 
bromide) 
5 oxychloride (thionyl SOCh 118.97 
chloride) 

6 a Be (thionyl BORG. UU es ss 86.06 

7 181.40 

8 580.98 

9 358-69 

10 276.40 

-il 266.44 

12 614.24 

13 213.40 
14 426.80 

15 442.80 ie 

16 392/66] rhomb. cil, 4.........<ee oe. 
17 491.64)|...... )2r eens 
18 580.55) wh. powd 

19 ” ortho-.. H2TeOs.2H20...... 229.55] cub. or monocl. eol 
20 “ “..| HeTeO4.6H20..... .301.61] hex. need 
21 fs or Se TT Oe 18.9.1 tl 229.55) cub. or monocel. col. J. 2..525..0... 
22| Tellurium.......... LOE: Painessrese PEP tess 255.00) rhbdr. sil.-wh. met., 1.0025... 
23 Fel 2. AR IR Ria 3 i 255.00! amor. br.-blk., 1.0025.............. 
24) bromide, di-........... TeBrz.............| 287.33] steel gray-grn. need., ust... 5.2... 
25 | tetratd, hyo... TeBri.......0.)...| 447-96] or. cr.. Coat. | ee Pio Fiat o.%) . 
26 chloride, ae .| TeCh.........,...] 198.41] blk. crt or amor., unst....., io Oes Sis 
27 | tS 44. 5 Teh, «<8 269.33) wh. to yel. cr., deliq............4.. 
28 | fluoride, tri-............| TeF3.4H20.¢......] 256.56 
29 *vedetrand’, oc tee: MLO Ges osc.che sham Sheree SS OO 
30 een a oy ey ae TOR s,s ccce ht 2. 241,58 
31 iodide, Aer Ade: Tels... 381.34) 
32 tetra-..0.... .| Tela. 635.18 
33 nitrate, basic... . TeaOa( OH)NOs,. 382.02 
34 oxide, mon-..... TeO.. 143.50 
35 “ di- (tellurite), iW, 0 ere ey pee BT 

36 Welirintin. ert h...\LPeOetecs cod lc] 196 8 
37 oxysulfate. (TeQ2)2S0s. 399.06 

38 sulfide, . a 191.62 
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Solubility in grams per 100 cm3 of 












er.or | Meltin , Boiling 
ensity,. |) point, point, °C ig apt Alcohol, acids, ete. 
] 
1 | 1.6674 —54.1 69.1 d d. | 8. aC, Ag Dire ila T 
3.72 g/l —1205 —52 10° GaP TE i. as s./al., slo. alk.) oy 
eo 8. al., eth.,ac. ae 
2.6818 s. bz., chl., CSe, CCl 
1.638 s. bz. chl.; d. ay al., alk. 
2.93 s. eth., bz., chi. 1acet. AsCl3 
met. 16.6; powd. s, HF, fused Ange ia. 
| 14.491 
ODS s. abs, al., eth. 
3.6827 s. abs. al,, HeSO4 
4.74 s. HF 


3.4419.2 
3.053-.071 


(cub.) 3.05 
(mel.) 5.09 
6.25 


4.3118 
7.05 


3.26; lq. 2.559252 


tetr. 5.6715 
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210(280) 


380 
209 + 5(175) 
224(214) 














1390 i 

1390 i 
339 d 

421 sl. s. d 
327 a 

414 s. d. 
ee ae 8. 

Le MGR <b... d. 
—35.5 d. 

Sh ABS cis i. 

d. sl. s. 
d. sl. d 

Z 

subl. 450 0.00067 
BE Mie » -« i. 

a SER t.. d. 

BA GUA-i..s a 





s. alk.;i. a. 
s. HNO; + HF; 1. a. 
i. a., HNOs + HF 


ash 
8. fus. KHSOs; i. a. 
sl. s. HF 

sl. s. BE eae HCl 
s. al.; sl. s. KOH 

. ay alk; i. al. 

. alk., dil, a.; al. 8: strong 
| a; 1. al. 


|s. H2SOs, HNOQs, aq. reg 
KCN, KOH; i. HCl, Ck 
8. H»SOs, HNOs, aq. reg., 
KCN, KOH; i. HCl, CS: 
sl. s. min. a, tart. a.; d. 
NaOH 

8. min. a., tart. a., NaOH 
sl. s. min. a., tart. a.; d. 
NaOH 


am 


s. HCl, bz., al., chl., CCls 
i. CSe 

Peye wees 

s. HI, alk, aq.NHs 

s. NaOH, a. { 

s. HCl, dil. a. HeSOs, 
NaOH 

8. HCl, HNOs, alk.; i. 
NH,OH 


B: ‘i KOH, cone: HCl; i.a., 


} al. 
s. HCl, HNOs 


s. alk. sulfides; i. a. 
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No 


WOM oeO LH 
























Name Formula Mol. Crystalline form, color and index 
wt. of refraction 
Tellurium 
sulfotrioxide: .,.-.5-..- TeSOsoiie. une << | 207 ..56|\amor: deep red:.Js5) pees ve 
Tellurous acid...... HaTeOs5.5 es: | 177.52] rhomb. or monool. col........:..... 
Terbium........... Yeas spe. 169.20) ...02 22s 2S eee 
Gbloride wi cea came ce TbClse cose ake ve 265.57] wh. neéd. .:... bas sete eeee ee 
SP DE ae os TbCl;.6H20....... 373.66] ool. cr., hyg..2--ssa sean eee 
MiLACOH Ck 5 ck hs © Tb(NOs)3.6H20. . 453. 32| monocl. need. col a 
Oxide.2 0, AEE Bigs a a ee 366.40] amor. wh:-or......... «cr seen get 
Ene neta ait ht one. 748.80) dk. be. or bIK22¢ hse sie 
Bilfate? Ae... Ths) 8H.0.. 750!70} ‘cryst..<...0.. .. hoe thee eee 
relive sues leery ore cress Rowe 204.39 
ammonium chloride... . (NEL) TiCic 2H20 .| 507.28 
beomate: en tveee naar fl DE Os ae reece 332.31) ¢ 
bromide, mono-........ TBE ss, 284.31 
$ GEE BR He otter cel SOR S22 yel. need... .°o. 03s 2a 2a aoe 
by te Miss TIB: ..| 444.14] yel., deliq........ 353 ea eeer sere 
a x : Tr dH0,. s sTaepoials 516.20) It. yel. need. + cisces i ae EY Ber 
carbonate... 2... ....45 1eCOs. ..:...25 .--.} 468, 78} mtoneel,-colla 20) jens ees mes 
ohlorate............. Fo} TICTOs......5 14.0%] 287. 8B] oso. oe oops ath ape eto nee 
perchlorate............ TICIOs. «..... 40 .25]* 308, 85] col, Se, ee 
chloride, mono-........ TIO cede inch 239.85] cub. col. or wh. powd.............. 
Ta ee TiC: MA es 310. 76] hex. pl... .; chs. ctletet steer 
¥ ee a TI@13.H20:.. 2.5. .78 
ut SOR EEE TICs. 41:0. . : 
" sesqui-........| TleCls.. ' 
chloroplatinate.........} TlePtCls.......... ‘ 
chromate..:6./ ich. ..... ; 
dichromate. é 
cyanide. ... .| TICN 
ferrocyanid : : tricl. yel. =) 5.021 See 
fluori e, Mono-. ibd GL) Pe Mee ie 223.391 ‘cub. oct. ool. jc..<ce sean eee 
SFO A biats TIFs.... 26139) ‘olive grn: 298 ,j-ee cs os ae 
fluosilicate. . .| ThSiF’s.2H20 586 87} hex. pl... ..< wstostean tate ene 
hydroxide (ic)... a MOJO. 22 ehh 237.40] yel. cr. or red. br. amor............ 
-| TI(OH)s..... wef 255.41] hex. Dr... 2 aoteretarstels en aaa 
« (ous). . Fa ae THU) A4<%.!, ; | 221746] ‘be,. yel. needs 3...55.80esk Geen eee 
lodide, moBOlety i. Sate PUL bcs cy ee | 331,311 cub, red; rhombi. velo waa eee 
| 
 geaquic’. ..... 0.4 Tlelg.........+)+. =| 789.541 (blk, need. ... uae 
ti cc acicvs son tet Rida eee s. oy k ers 585.15 mee « aaje 3 3 pbs hee ee an a 
nitrate :(J0)s sowsc. ss ves LIUNOS)s.... 04 390.41) eryst. ...7)'!0.. & Swe, 
WN Bobs... 3) THONOS)s. 3H20. 444.46 uate col., deliq. . Pay 
j (ous) (a)... TENOs, owes a 266.40! cubic: .. ....:,.5 sus beeen aca 
hy “ (B) TINOs.. 266. 40) trig, .. sss. cys pane en nee re ce: 
1 ESOT Way) UM TINO; 266.40 rhom, & 1.8177, eae bees 
nitride. UNG: anes a5 246.41) vel... ... . PAS ees 
oxide (ic) | T120s. . 456.78 os ‘blik., amor, brieoagis ee 
(ous) Fs nt all AR es - 424 78) ibik., deliq... cai ox gv dte een nnn 
orthophosphate... . . | TSP Og secs. 4 708. 19) ‘col. need. « .:1... na ch ekas aes 
selenate......... : ot TSBON, scene oe wate 551.98] rhomb. need., 1.949, 1.959, 1.964... . 
selenide. ... alt DSBS se Poe .cte warn 487.98! gray ledf.+ 7... cake sean cen en 
sulfate (ic) | Tle(SOq)s. 7H.0.. 823.07| ool. leaf. «:: 3. S200. eee 
(ous). . | TleSOx . 504.84] rhomb. col., 1.860, 1.867, 1.885..... 















Py 
De 


amor. 9.6521; 
hex. 10.1922 


— Melting “| 


point, °C 














Boiling 
point, °C 
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Solubility in grams per 100 cm? of 











Cold Hot 
water water 
eee ee pe 
Vat.s, pees ot 
Ay eS Silence 

3.56120 2.5110 
i i. 
Bw eee ts 
0.35% of AWOOET 3... 
0525 258 
d. d. 
8. v.8 
VijBe SPH Set 
4.0315-5 27.2100 
20 57.3 1100 
20.5% 167100 
0.3220 1.97100 
Wiis! ala HAT... 
Vv. 8. d. 
86.217 d. 
0.2615 1.9100 
0.00645 | 0.05100 
0.03 | 0.2100 
L AeA aT: |... 
16.8735 (iol... 
0.378 | 3.93101 
78.615 wee. 
Ly. PORBOAT..| 5. 
wis: . of VAT}. 
PRR PAO: |. 
RHO eh f.. 
25.90 5240; 
148100 
0064” 0.120100 
| a. ee 
d. d. 
9.5520 | 413100 
3.91° 414100 
V.BloS: Bite wc 
i. rt 
vy. s., d. to/ TIOH 
0. 518 0.67100 
2.1310 8.59 
tle. Mi eee 
ALN al Purell :.. 
4.8720 15.57%9-7 








Alcohol, acids, ete. 





i. al. 


i. abs. al., eth., acet. 


da. 


s. a., NH4 salts, al.; i. alk. 
v. 8. dil. a. ; 
s. al. 


| 8. _ aq. reg.; sl. s. al.; 


8. a.; i alk. 

8. a., al. 

s. NH4 salts; i. al. 
i. al., eth. 


i, a. 
s. dil. H2SOx 





ie. ie 
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No. 


onl Aor wnr 


38 
39 


40 


41 





Name 






Thallium 
sulfate, acid (ous) 301.460 2)... . 20 ee eee ityecne a8 
sulfide (ie)... 2.5...---- Ti 504.96] blk. amor.......0.---+- Se eee he 
s¢ (ous)... 84.0555 440.84 
sulfite (ous).....----+++ 488.84) crys 
thiocyanate.........-++ 262.46) tetr. 7% 
Thoritims see: saris Th 232.12| cub. gray, radioactive..........---- 
boride). 28.22%. - <= 275.40) pro... . 226. a= ae ee eile am e 
ee ir eee 297.04} amor., violet 
bromide. :.0)07.t4 &...- 551.78] col. cr.......0. 
Carbide... cece nsees sss 256.12) yel..cr........ 
carbonate SH25491 Bs -5 te ce eee 
chloride... vik A... 373.95| rhomb. wh., deliq 
fluoride 380.18] cryst........tn- s 5 cies cee 
hydroxide. .........--- 300.15] wh. gelat...........--+-+-4¢ 
IOGMAG LE eh ees mole ene 730.801) is .k2as5 eee 
nitrate... .38--f aM 5-3 480.15} plates.....2ic. es cece cere tiie cath 
Te SOV TR Eo ss 552. D1) col. ...... Vokes es be ee vee tine eee 
eee t sagith oat) haere 696.34] white, deliq...........--+++ aed be 
oxide, di- (thorianite) 264.12} cubic, white, 2. 20 (ha). nee Buc de 
ro, UE IR son Le Be B76, 244k 8 0G o.. Reese ee 4 $5 
oxysulfide.........+-+- ThO ...| 280.18] yel. cris ibe e sence cee oe Mee «le 
orthophosphate.......-. Te Oak AH2O. . .|1148.50) gelat. wh........-..++-+- see «ee 
hypopbosphate.......-- ThP205.11H20..... 588.33] amor. wh. ppt.........-se+eeerent= 
platinocyanide.......-- te eka 1118.89] rhomb. yel. grn.......-+-++++--++- 
16He 
potassium fluoride... ... ThKoF's.H20...... 442. 34| Gol. :.... 205» e+ <+ sewn aaab godt 
silicate ThO2.SiO2.......-. 39418) Gol. G... +. ++ 5s See e es 
sulfate .| Th(SOs)2.. 2.2... 424.24] white, cryst...-...--2+0+0sseeseere 
% "| Th(SO4)2.4H20....| 495.30] need. or wh. er. poWdoue- esa ~d He 
ue Th(SO4)2.9H20....| 586.38] monocl. wh.....--.++0-+sses2se0+ 
BULBDEs vcs ccme pees ae CEOt es was Lemebian 296.24) yel. br. cryst.....-..+.+esesseeeees 
vanadate........-+-5+5 ThOs V20s.5H20 536.10] yellow. ....0...-++0+--eeet Mi <i 
Thulium..........-| 1M......-.. +. 160.40) 0.2.05... 10g, meietustele eee 
chloride... 1s. F..8 45. Tm 7H20.. 401.88] grn. cr... 2... ee eee eee ee ene ee eel 
oxide. . se 8 oe Os. ....| 386.80 eae wh. aa ck. Ae ae 
Tin (gray) (a). Cok seater Sn...........2.++-| 118.70) cubic, gray... .++-.--s220eeeeesste 
(ordinary) (8).....-- Sn. 118.70} tetr. wh. met.).........sereeeee eee 
(brittle) (yee. ...- Sn. 118.70] rhomb: wh. .......+--eeeeWeaeees 
Tin, acids of: 
stannic acid, ortho-.. HiSnOy. .......+..| 186.78] wh. gel.....-- ++. « SOWd ath aad. c++ 
7 meta (a HeSnOs.........--| 168.72] amor. or coll. ppt., Wisin. ssc 
aci 
ss peut (B | HioSnsOis......-.- 843.58] amor. or gel. wh......---.¢See4--0h 
aci 
 chloro-....| HaSnCls.6H20.....| 441.55} coli leafi.)o.+...s0see+ nesses ace 











Crystalline form, color and index | 
of refraction 


Mol. 
wt. 














a ee Ss ee 
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Solubility in grams pez 100 cm$ of 


























béeltings | Boiling 
rae point, “C | Cold | Hot | Alcohol, acids, ete. 
Oe SR PG eeng Se Oar aes ee we v. sl. s. aq. H2S04 
1.2 i. i. s. h. H2SO4 
448 d 0.0220 sl. 8. s. a. L alk., acet. 
Ge) See IR nena 3.3415 vu 8. i, al. 
MAIET AD RTRR LL. 0.31522 0.7274 i. al. 
1845 >3000 i i s. HCl, H2SOs, aq. reg.; 
Bt al. s., HNOs 
Fee Oana we| (OOCEEE 9: ile i, 3. HNOs, HCl, bh. HeSOxs 
ai-79d. dene PING. SOG)... | i i. s. HNOs; i. H2SOs, HCL 
2 HF, aq. alk. 
Ober aD. subl. 610 s. s. win Mantel) ~abiwdde -. 2d 
ign. 2500 ds, OsH8 paki... v. sl. s, conc. a.- 
voi UI TOG) SEE sh iL d. s. conc, Na2CO3;i. aq. COz 
820; subl. d. 1100 Vv. 8. v.8. s. KCl, al., eth.;-a. 
720-50 
—H:20, 100 | —2H:0, oy Shey AS, E> i. HF 
140-200 
d. Pyekeeki ee. = if 8. a;; i, alk., HeC20., HF 
OK ROT edd ke SES oe 8. Bere ataid! ||) po-ewsigins aataracdia atest eles 
PAL. Es INT NSE LL. deli. Mone |. ..] 8. al. 
swells: .—. ewer ATL). vabs( ZO Rene). v. 8. al, 
HOGw. dong NG CE... was. A Woden bo, y. 8. al., 
>2800 4400 i i. s. h. HeSOs; i. alk., dil. a 
pet Se ERAT. i. iL oo ae a eth abel o> ok 
Oy Peocogs wie 1h 01 i. re it. pe s. aq. reg.; sl. s. oo 
Rcxt atten ME Tet Ode oL.. i. i. 1, a. 
PP7-. OE yee 1ST SL... i. i. i. a.,alk. 
3S SO Ae sl. s B: = onl te teva WRAL se da 
10-5(25°) |" 
SATE AOE AGS Veh. y. sl. s. ai. | dink cee st ode 2 
Fi, PIE ET ORE sl. s. 8. y. s. NHsCsH302 
vite ties AP EO GO .L.. sl. 8. 2.5450 Ss OR ee 
—9H20, 400)... 028. . 749 6.7655 s. HCl, HNO; 
1.5720 
eet (iho) 204) NTRS. i i. s. h. aq. reg.; sl. s. a. 
ahd Orne Ps koe ene i. i. 8. cone, a. 
be eveccn vOW 1eOcOOe .L. a i. as sten) sbrealivows - 4 
degda vs TAH JOB OVE Wds.<} oe Oeil, v. 8.,al 
Lawes ot2ct ee eRe. 112. 2h WOene |... S$, min. a 
231.9 ° stab. |/2270 L i. 
<18 ea 
231.9 stab.| 2270 i i d, HCl, H2SOx, dil. HNO;, 
18-170 aq, reg., h. KOH, NaOH 
231.9 stab. | 2270 i i ( 
>161 j 
eh ean ees ae oe 8. ....... | d. KOH, NaOH, a. 
re ek: Te te i. i. d. KOH, NaOH; i. a. 
De Oa Eee e i. i. d. KOH, NaOH; i. a. 
Pi 1 .- ALR. 8. al TY, ad ohbradide oreatiomubey ++ © op 
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No. Name Form Mol. | Crystalline form, colorand index 
: uly = aoept delrastionial 
1 aE ce ak di- | SnCly.2NH3......- 294.59] or... ..’.. 75. See oe eee Cee ee 
ic 
2] arsenate (ic)... ........ 2SnO02.As20s.....-- 531.26}. wh. gel. ppt. d-peaeeecee eee ae 
3 pyroarsenate (ous)... . - 2Sn0.As20s (or 499.26} flocculent ppt.................-. ge. 
Sn2AseO7) 

4 bromide fic) 32s Oe eee SnBri.. RIED»... 438.36] rhomb. nyramniee, col., deliq........ 

Si pe A MouspAl, 2.28. SnBr2. 278.53} rhomb. pa. yel 

6 Premnockiteilc, tri- (ic)..| SnBrsCl...... 2.4... 393.91) ligews%.. oe eee 

7 bromodichloride, di- (ic) SnBroCle 349.45) !...,.. eoeeeeee 

8} bromodiiodide, di- (ic). .} SnBreIe........... 532.37] or.-red. hex. pl... 

9 bromotrichloride, (ic). ..| SnBrCls........... 304-99) col. liq... o.f)e0 

10 ehloride, (ic).....-....- SnGli aL. 260.53} col. liq. <33°C 

11 t att ee SnCly.3H20........ 314.57} monocl. cr.......... 

12 “ wi orem Ay. . SnCly.4H20........ $32.59] opaque......... esas 

13 s SN Mes | SnCl.5H20... 2... - 350.61} monoel. er 

14 4! finish 2 58.4 31 6 | eee Ses 189.61} rhombi jawhied.<t ~ cs peetes es oe y, 
15 io Pe Cee Mee SnCle.2H20........ 225/65| wh. monoel......, casseeeen-- 

16 |  chlorodiiodide, di- (ic). || SnClele......2.. 443 45| red mobile liqs.........ss 0. e 
17| chromate (ic)....-..... CrO4)2.. 350.72] br.-yel. or. powd...... 2. sees ee 
18 | ferricyanide (ous)....... Sle oe DS. 779.88) wh. .......2tlegrace) oie 
19 ferrocyanide GoRet toc. SnFe(CN)s.. ,./0330.59)\ernsh. whijgelsssccqeasseeea nee 
20 ous):..... SneFe(CN)s....... 449.20) wh. gel.coolcth ...eeweeed - 

21 fluoride (ic)......-....- Si @ ee ee 3 2 E 194.70] wh. cr. mass, hyg...... > 
22 ee ous)! PRBS. SnF2. aor ..|-156.70] wh. monocl.. Gp... see taeeeh S 
23 |  fluosilicate (ous)........} SnSiFs.........-.. 260.76) D8. ee:s0:m0 neh bee pee eee 
24| hydroxide (ous)........ Sn(GH)s eee ets 152.72] amor. yel.-redsh.-yel. cr........... 
25 hydroxysulfate, di- (ic). .| Sn(OH)2SOx. . 248.78|slender wh. need............-.+--- 
26 lodide (ic)... .......--. Salat... aE. 626.38] cub. yel... pupae eee ae 
27 bee) ) Saree cee Sale... Ma ea 372.54] monocl. yel.-red 

28 nitrate ig) 7.8 Bice. Sn(NOs)4.....-.--- ; 

29 (ON) = stages oan Sn(NOs)2.20H20. .. 4 

30 nitroxyeblendel di- (ic).. | 385nCls. eo ep 8 & < 

31 oxide, (ic), (cassiterite). .| SnO2z peut..4 70] tetr. wh., 1.997, 2.093. 

32 (GiB) PFA SHON. 2: soko. 134.70] tetr. (cub.) blk........ 

33 oxychloride, (ie). . ~P8nOCle. 3.504 .. 905.61) WA .... 42 sepa ene 

34 ous)....... Sn0.SnCle.3H2O, ... |.878.36) wh. cr... 50555 +p see eee 

35| oxydiphosphate, (ic)... .| Sn2O(POs)2........ | 443.44] oct. cr... 6522s eee e eee eee 

36 oxynitrate (ous)........ Sn2O(NOs)2........ 377 162) wh. or:,mgaees, | ..<k.0s yan eas 
37 orthophosphate fous); + 5 .fSns(POds. ..2.-4.. 546.14] wh. amor. solid. 

38 | metaphosphate (ous)... .| Sn(POs)s..........| 276.74) amor. mass.....-....-++-++ts++-5+ 
39 pyrophosphate, (ous)... | SneP207...... 411.44] amor. powdst..8 5.5 .«saeesss~sdees | 
40 phosphate (ro eee Fos 2Sn02. P20s. 10H20.} 623 /60K «duis ..0 48% bs cee Boe : 
41 hydro- (ous) .} SnHPOs. ... . 214.78] or. J. ROL ahh eee re wae 
42 a Spears, Sn(H2PO4)2.. 312.77! rhomb. cr. . <5}. «nee ccs tees 

) 

43 phosphide Geese... SEES. «scores 149, 72| ailv, wh.....+a-k Seep seers 
44 i 1... BE | 211.76 ).or.:.. os oo Ee ee ns a an 
45 “ seve A. .. PSmeee é Wier es” WH: OF: .c'. PA pte re wn es eee 
46 phosphoric chloride (ic) .| SnCli. PCs. . 468_83} or... .... cui ws « Bis ea ‘ 

| 











og 
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4 “INORGANIC COMPOUNDS (Continued) 
wo 


Solubility in grams per 100 cm? of 


No} Sp. gr.or Melting Boiling 
density point, °C point, °C oe et Alcohol, acids, ete. 
Ce EL a a OES ee eee ee Oo 
| 
Lo) boca Oe 3 8.0% ole Hans Hitave\sia/eys\'sty aie ee i ears d. HCl 
ro) Di hot NOR RE tecscas ll oo erie TI fe i. dil: HNO; 
od d. AsoO3 + S|nOz i i. i. cone. ac. a. 
4 | Iq. 3.34035 31 | 202734 s. d. 5 s. acet. AsBrs, PCI; 
7 5 | 5.11717 215.5 | 620 85.20 Poca: aie Ht Sass Oke eee 
6 | 3.1213 1 TOES t. .. Il'5n ass imitates, .,. Ita. oo epen re Wee ba 
*7 | 2.8213 —20 653;d.191 {ds Cire GR | ere ae oe 
8 | 3.63115 GOO lay Ses aE LL... 8. Oo 80 lied hereon fod aballuk ce - 
9 | 2.513 —1 Satire Wien | Geel AE | A ved iad barter oer a Stee A 
10 | 2.232 —33 114.1 8. id. d. eth. 
LM CSR 0" eee RPO BEAUNO4—83 , | Soe ped eluate! . ltd eho ones 
4 8 | ee ee Btabi56-63. lia: (20 ink!) | ioteabioldgoilue. , 14. 
ii UM oe oe. BebaTebG Were’ = Woe). | ecngee eae ee 
14 | Iq. 3.393248 246.0 623 83.99 d. | 269.815 d.| s. al., eth., acet.; pyr., ac 
} eth., meth. acet. 
4 2.71015-5 37.7 is dl. eth. acet., glac. ac. a 
4 Veal all eee bz., CSe, chi.” 
1) eee Ses d. 
0. es Selene d. 
Dace nists shavsjarer HERERO op SOME 
2:1), SA eS | 
PEE TSOo duglab dhe 2 
Parcs ASA , lpi. sere... 
2.2) te ee ae Dae Bef 
Ui Sol ee | cee 
PM Biscciaidietecac care, J. BOS. Jeb 
26 | 4.69612 143.5 14515 CSe; 8. al., eth. chl., 
Z. 
27 | 5.2825 320 d. KOH, ECl; s. HF, Gs: 
vi) eS Se S_2ompl. 600100 0. hdd. 2... HORE! J. aeivte: ci ahiea... 1.82 
CN RS SE a —20 d. HNO; 
30 | 2.60 | 180 | d. bz. chl.; i. CS: 
31 | 6.95 | 1127 d. i. ag. a.; d. KOH, NaOH 
32 | 6.4460 | d. 700-950 d. a., fxd. alk. hydx.; cL. s. 
. NHACl 
33 | 1.8 Be Getta tere :... .} obit osyinandge .. 1 Ee 
4 34 | s. {d.to SnO | d. HCl, dil. HNOs, HeSOs 
i aaa i. i. | sl. s. HNO; 
=| aS TS d, mit). ..|...aadkeigaesit SEE 
37 | 3.823i7- i. li. la a., alk. hydx. 
EA aot ee Mor. tke, Waeeee.s lev alec tl bo Me on. tee 
UIE a PE ee Os ee a HEL Lowe Jikan ae teh SOUEOM ... £08 
— 40} anh. 3.98 i. i. | i. HNO; 
41 | 3.47615.5 i. i aceaiiomie to: OF. W135: 208 
ci a Eee” | ae ee a ep an (ne 9 ae am a 
a he Sexe SG OS. bse 1h aes s. HCl; i. HNOs 
~ 44) 4.100 Be ae tan) [ER B52, |... i i. d. HNOs; i. HCL 
mils 
- 45 } 5.181 d. 480 . dha} WE 188... i i. d. HCl, fxd. alk. Byte 
46 | ae Se | ae ae d. CSN (Tall 3 he Spence gh 
| | 
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5.9 PHYSICAL CONSTANTS OF 


Mol. Crystalline form, color and index 
No. Name Formula are 7 of eae 





an - Whe 








in 
Se cate (ic).. Se aes & Sasa ass) 413.92 )er: ....... <. oxi ae 
selenide ‘€co T e Se SnSez.. RS ep ec eee 
GUST hs - 22" SnSe..225.5042....|) LOY 20D) Steel gtayPomie ce yee sai Se ore 
sulfate (ic) ...2.......-- Sn(SO2)2.2H20.....| 346.85) hex. pr., deliq........10)...1..-.-- 
foe {Ouis io » hob dare ts SnSOsjekniecsh cos 


sulfide (ic) (mosaic gold)} SnS2............-- 





i LOUB) Soa ed ones Sass. est. 2 
sulfochloride (ic). ...... SnCl,-28Cla. .2.). 68} 46081804 tyel: ers... Looe 4 
sulfoiodide (ic)......... SnSels. J. .:2......| 690.50] rhomb. redsh...... 0.29 5.0.01. 400. : 

_ telluride (ice): ..2....... Sates WER... . 


ee (908). 2. 375.. see pees os Jae 





iodide, tetra+........... 61 Seas 5 Sees 
TTA s,s 5 BE toe ns 5TiO2.N205.6H20 
mitride) li. Lita. 2. Fe MGM, . . HEC... 
oxide, di- (anatase)... . . Ti 93 
; (ieéekife)....} TiQs......9 5... rhomb., 2. 583, OY 7 |: 
My F: Mentilé).b 5 TiOs.... tetr. bl., 2.616, 2.908.cc.. 0s ih... 
BO PA se meatieca> TiQ2.2H20........ h 
4 nae FE Ae” io eae @ ee 
- .| TiOs. 
polamien . fluoride. - ae TiKeFs. 1120... 2 ae 
salfate.id. Cb. Jee Tie(SOx)s.. ea 
sulfide. . Pe (Fea 2 See ‘ 
Titanyl Bulfate......... TIOSOR A sands beau a or sl. AEE DOW, .c ducers 4 AUR» 
Tungsten.....2....- iy SRE 2 cub. gray-bik.).. ....«:<ebete swe 
bromide, di-........... 12 Se? Ses bL-bik., need .|. ....... -de Set Ri... 
od penta-........ Wits <Kiandkecuns vitsebr., néed. 1... <2... se ets bana abh . 
5 hexa-. .. JUWBigeo eis cies six bl. -bik., meed.. «cess eee ee hues games 
carbide. Hi Wie. fen nekeck ae Ee ee oe 
TOV TE 1 POET 2h... WC rs errr Se). fee 
chloride, di-..... sc ee See gray, Bmer..b:.. acess se oct. Bhs 
tetra-. WCh B3| gray, déliqt.....sswacs cnsuaeee ee eee 
penta. .J...... (CS a \ Gea bik., Geligp. tii. ce ne ee kde eda 
. 
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INORGANIC. COMPOUNDS (Continued) 


Solubility in grams per 100 cms of 


















——No|” Sp.gror | Melting | Boiling 
- demsity point, “C point, °C Leer Bet Alcohol, acids, ete. 
1 
- 
_ eee 58 180 d AW}... .|.....cand obialde:. 5.2. 
5.133 Tw. Rg crap emeis Bea i. i. i. dil. a.; d. h. cone. a. , 
6.1799 S61 pet ivy rf 00 eHE 1... i i d. Lo HNOs, aq. reg. alk. 
; SS ASS ae) Ol a Vv. 8. d. s. eth., dil. H2SO,; 
with HCl 
a oa ita a's sa" ey 609 002010... | 18.819 18.20 d, HeSO4 biy Py 
4.5 a. 9g bay (ee 276.1... 0.00002} 22.2... d. alk. sulf., aq. reg. PCl:, 
mea SaCl, alle. hydx.. i. HCl, 
barr HNO3 
7 | 5.080° 882 * | 1230 -00000218 | 12.2... d. HCl, alk., (NHs)2S: 
- a ae 37 d. <40 d. d. d. HNOs; s. CS», eth., bz. 
1 ac. eth. 
d. HCl, aq. reg. ae alk 
hydx.; s. CSe, chl. 
dil. oo - ‘alk. hydx., 
jNHOs 28 zx 
alk. sulfd. 
e a., alk.; i. al. 
s. dil. a 
s. abs. 723 abs. ‘eth. 


s. al.; i, ethi, chl., CS: 
y. 8. al.; s. HCl; i. eth. 
s. dil. HCl, al. 

s. HNO; + HP; i. a. 


8. a.;i alk. 


Ss. HaSOs alk.; ia. 
s. H2SO«, alk: i ia. 
s. H2SOx, alk.; i. a. 








HNOs, aq. reg. 
a 276 SES Sees ie (Ae | ES Be s. alk., abs. al., chl., eth 
38 | 6.9 < PIR SaC eH Si I... iL d. s. NHsOH 
39 | 15.738 2777 6000 Dee AMPS... PS cos: 
~ 40) 16.0618 2877 6000 Re 8. HNOs; sl. 8. ‘HCI, H2S0, 
ee Cae Pn | CT WR cs. Ph eiktias Di... Lee 
- 42) 4.624 d. d FD FSS” ee ae 3, PADD, ey: 
43 | 3.875 248 275.6 City Pap ok. y. sl. s. CSz 
W20s 
aa 
: 465 
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PHYSICAL CONSTANTS OF 


i 




















No. Name Formula Mol. | Crystalline form, color and index 
| wt, of refraction 
Tungsten 
1 chloride, hexa-......... WGlk....¢..b.2:..}-896.7%4! cub. dk: bl Aeeremme Renee ee 
2 fluoride, hexa-.......... Wie. ..... 0. tee 5.» | 298.00] It. yel. liq Je 2 eee Bae ck .< 
Sie giodide; dies aire os beac: 
4 “~ tetra-. 
iD oxide, di- 
6 Colgan meee 
7 oxydibromide, d 
8 oxydichloride, di- 
9 oxytetrabromide........ 
10 oxytetrachloride........ 
ll oxytetrafluoride........ 
12.) _phosphide.ae 2%. ¢.... 
13 oa ee U2) 
14 “ 
15 | sulfide, died 2% Mi... 
16 Pei etriey PR oh bs 
17 | Tungstic acid....... H 
18 y, Se MT Bante 
19 e} meta-..| HoWsOis.........- 946.02] cub: yal... 0k oeuie> <1 ee vies BE 
20 | Uranic acid (uranyl HEU < ae SG wee 304. 16] rhomb. or yel. powd........-.-.05. 
hydroxide) - 
21 | Uranium s.1.4 a h6.. LCA eee 6 Sree 238.14] cub. sily. wh. or blk. radioact...... 
22 bromidetrs. i oecte. sd) UBS. 2008p oe. 477/39| dk. br. need J.£<n sj. -eseee se 
23 fs Potranccictscos| UBIees cc. feeb. 557.80) tbr: leaf.,. deliGiie oajesi-icseistetens eee . 
DAN \Garbide: «nc. Rh boos) UCti ws. 2. Beha. 262.14] gray or. cluc....---- +--+ snes be 
25 chloride, tri-........... ian See | eee 344.51] need. dk. red, hyg........+--.--45- 
26 + $6Rrae Ee ane UCM. ..........+.-| 379.97] cub. oct. dk, gen., deliq- 2.55.5 <4: - 
27 sf pentaeic. b sce c| UO a act surat. b62raf) S10, 43) wri grn. need., red by trans. light, 
eliq. 
28| fluoride, tetra-.........] UFs........--.8..] 314.14] grn. amor, powd. act eget eer 
29 ? eRe ate Ube... Selden: 352.14] monocl. col.-pa. yel., deliq.......- ’ 
30] iodide, tetra-....... Uliys. .24'e-bed. 745. 82| blk: need. .,..0b-ajjsialeahesremiemen ota 
Bhi |) AnibrMdOs > 6. eye ete a pielersie GNU Se ieioca iets ote 770. 45] vel... -'s > + = seeauieenes nue 2 te 
32 Okide Gri A. Mee sos UG a ns ie date 270.14| rhomb. or cub., br.-blk.........-.. 
33 “©” tri- (uranyl oxide).| UOzs............-. 286.14] yel.-red powd...........+-.-++--+> 
34 PENT =o vininc of aver] HUORZHA ORE: Raleiene 338.17] pa.-yel.or., hyg.....--.----- tae. 
35 (ous, ic) (pitch- | UsOs............-- $42 42] olive grn.......6.-+= «sesame asses 
blende) 
36 sulfate, (ous).........-| U(SQs)2.4H20.....} 502.32 rhomb. gyms’. cis < cerersis «si<'u age eiiay + 
37 “ | U(804)2.8H20.....| 574.88) monocl. grn......-.. ++. 0esess see: 
38 sulfide, di-............- 302.26] tetr. gray-blk..........4.-.0. se. 
39 AST, BRAK iy wi ae os 572.46] gray-blk. need. ........ seb ene ei 
Uranyl 
40 amonium carbonate. . . .| UO2C03.2(NHs)2 858.33] monoocl. yel....5..... 0s sus ssenenee 


CO3.2H20 





' INORGANIC ‘COMPOUNDS (Continued) 






ees ; 








Melting 
point, °C 





—H20, 250-. 
300 
<1850 


ca. 1000 





Boiling 
point, °C 


oxidizes 


Solubility in grams per 100 cm? of 
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~ Cold 
water 











| 6.0418.6 
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Hot 
water 





Alcohol, acids, etc. 


v. 8. oe, POCIs; 8. ai. 


8. CS2, SeCle, bz. 
sl. s. CS; i. CCla 


8. HNOs + Hoek; i. alk. 
HCl 


s. fus. NaxCOz + NaNOs;: 
i, a. aq. reg 
s. HNO3 + SLR., aq. reg.: 
i. al., eth. 
SS HINO: + HeF», fus. alk: 


8. alk. 
alk , HF, NHa 
alk.” 


= 


. alk, 
8. a., alk. carb.; i. alk. 
8. a.; 1. alk, al. 


s. acet.; i. al. 

8. a. 

s. HCl, NHsCl 

s.al., acet., benz. a., ac, a., 
NHI; i. eth. 

8. abs. al., 
i. eth., bz. 
8. cone. a.; i. dil. a 

V. Si CoC 8. CO, chl.; 
d. al., eth.; 


3. min. a.; 1. KeCaHsO¢ 
d. HCl 

s. HNOs, H2SO4 

8. dil. a. 

s. dil. a.; 1. al, 


8. dil. a. 


ac. a. NHC; 


+0 aq. reg., conc. HNOs; 
i. dil. a. 


8. (NH4)2CO3 aq. SO2 


cor on FF WY Ne 





HANDBOOK OF CHEMISTRY AND PHYSICS 


Name Formula 
Uranyl 
Chloride. e404 .7% 7, - -) UOsC)s.... ek 3. 
lodates. + a.8..wkt? .¢. Ontos: H20. . 
mitrate yack ceeccsneoe U02(NOs3)2.6H20 
phosphate......).....- U02HP0s.4H20 
potassium adabosisto\ . | UO2CO3.2K2COs... . 
sulfate....... U0280s. K2S04. 
2H20 
sodium carbonate....... UOQ2C03.2Na2C0s. . 
sulfates!) rt sitar ot foe. U02804.3H20.. ... 
f 2U02804.7H20.... 
OAT] een Agee oe 
a Shae ce Bo ae 
HVOs.. 
HiVa0r. J). souks 





ammonium sulfate..... . VNH4(SO,)2.12 H2O 

bromide, tri-.........-. VBreeienc snd ate ben 

carbide. .../3.. 852 04... VC Eee atite » Aah od 

chloride, dik, abn... ViGlsit oi. e i oe a 

ine eee ae! So VCls. 

tetra-ia.5.... VG erreatewa at pice 

fluoride,'tri-. 2.......... Vist 3. ccs cockbes 
. SRE: Ca VEs.3HeOu..65.)s 
fn tetra- 





oxydibromide MOF. deer 


oxytribromide.......... 
oxymonochloride. ...... 
“ . 


oxydichloride....... 4 
oxytrichloride.......... 
silicide Weld WIE bcc. 
ME trash Ny : 
sulfide, di-............. 


“ 









WOON Rott SF 
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5| silv. wh. pr.. 








PHYSICAL CONSTANTS OF 





Crystalline form, color and index. - 
of refraction 





yel., deli. A hane sare Peay hee tek 6 
a prismatic, stable 


6B pyramidal 
rhomb. yel., deliq., 8 1. 4967... : ae 
tetr. yel.. pl. fei nu> acura S88. 





hex. yell. 333128. eae the: 
monocl. yel........- 2 wiasisleee age st 


el; OF....:. | Ae byen pcl tt oer erone 


Yel. 60. . 2 as +2 sp site ee as 
amor., br. :) tebe... oe eee 
cub. It. gray met., 3.03............. 


red to blue:,..ak «ss pacer 
Eis blk., deliq. NU sancsmeaseenrt ee 
fret: gre); Well. eee TE 
pink, deliqGr./....5...+.+--+4--- 


DA ee eso oe ly Ba 
grn., deliq. iste... yoc+seamie odie 
yel. lia., delig., .|. i<,«c3gmo nmeatats 9 kt 
met., prisms 





monocl. vit. . 
Bik., pl. .....cdhh's sees eee abe 
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INORGANIC COMPOUNDS (Continued) 





Melting » 


Solubility in grams per 100 cm? of 

















No.|  Sp.gr. ors feltin Boiling ; 
density point, °C . point, °C oa bso Alcohol, acids, ete. 
SUPER cco cba. 2 <red ht. d. 32038 8. s. al., eth., amyl. al. 
BACB 2208... MY OAM. 54 | SRE... @ 10498) i. al. 8. dil. HNOs 
B 5.05218 B 121418 
3 | 2.81 59; d. 100 118 170° 63071. y. 8. al., eth., ac. a., acet. 
; c meth. a 
Mile ieee os ha eS. Aes [OPS bos it i. Ss. aq. NasCOs, HNOs; i. 
ac. 2. 
FEE MEy nieictirs. 5 isis —COae, 3003 Ui). 208.5... 7.415 d. i. al. 
6 | 3.36319-1 —2H20, 120 }\ 25.00. 2.2 BB EPID Feared: of vc:cm wieie ie ALIS och ore 
05 Eee eee) neem (oo cs are | SL ssGUeleiy a... RAE 
8 | 3.2816-5 G10 eenesrg | Of. BN foe. 1918 22.2100 4al.;s. H2SO4 
SIP SEN v,5.s:05 0018 98 BUNESOO Pu SOL Ae... Vv. 8 v..8. s. H2SO4 
LO ees d. 40-50 th RS. ce. BE (Cry I... s. dil. a., al. (NHs)2CO3; 
. i. abs. al, 
PENI sc nic ev cher RR es. Ie TES. JEP. |, Li AMEN RHEL A Ho. os s. H2SO3 
OMG sissy chs x4 fd er Tote HOU RII, WIP ae et) aes s. a., alk.; i; NHs 
Rose ica Cenk cote eL fay PON TID Ly BEE (0 Psd 3). 5.075 8. a., alk., NHAOH 
14 | 5.86615 1715 3000 i. i. s. HNOs, H2SO., HF, aq. 
reg.; i. HCl, alk. 
15 | 1.687 AO) fa. oe AOPUTE GIS DO ASMERUHR NEL occcludictep acm aecar dat aoe Lae 
TG) cvs. AOD. al OD eee ae er s OLNd PIL. ., s. al., eth.; i, HBr 
17 | 5.4 2830 3900 [ot FT th oe 8. HNOs, fus. oe 
(bn CES eee ced ee hd a s. d. s. d. s. al., eth. 
19 | 3.0018 So) ee a Un s. d. s. d. s. abs. al., eth. 
20 | 1.81630 —109 148.5755 CG Pe 7 Ae ae s. abs. al., eth., chi., ac. a. 
21.| 3.36319 >800 . subl. BI zGONTE |... i. al., chl., CS: 
DAN Rik Anne lt oD =3H20, 130} 0. 2b.43.5 8. y.s.d i. abs. al. 
23 | 2.97523 Ce Rai smew sR nice s. acet.; sl. s, al., chi. 
PAN AAT cree Pca te ost) 111.2 B. a Ay A s. al., chl.; iy C8e 
DoW cuted... Hebaty hay Jeo PEO, |. MAA ORAL ee 5 s. al. 
26 | 5.63 DODO) Urea d uP Selb Se Bey Th tay eetactas 32:4 if) »b:'ele wserateresotear ieee ra sek at 
27 |.3.64 ignpent ioe OO. AaS |. i. ¥ 8. a. 
28 | 4.8718 TOTO rod [ee Oh sl. s. 8. s. HNOs, HF, alk. 
29 | 4.339 1067... JSB,O 1... i i. 3. a., alk. 
30 | 3.35718 690. d. 1750 Fd Lr s.a., alk.; i. abs. al. 
3d eo Pcl a di weqvencds 10, 10h} a. BITES acc.e | ERR AUD... ee, 
32 | 2.93314-5 d. 180 130100 CSE! oe Bre Ol Iie ee ee 8 
SSW PSoes.F GEOL PIT Jgagge 127 HP -SC OBE Palen (01 v.s. HNOs 
Bei Beers ee OO To a POL Pot 13 =e TRUER) 5 s. HNO; 
DOM ese Pea et, Soph BOP 2... difta det A OS . s. dil. HNOs 
36 | 1.829 <-15 127.19 sed, . MR ws. s. al., eth., ac. a. 
yg |W SS) Ig Bee Sec i (en i, i. s. HF; i. a., al., eth. 
Ue fe 9 SS EI Ee ee a ee eee if iL s. HF; i. a., al., eth. 
Cae ale! ae Rem TES FO RS EMA LMS, eapelll peta ean oaks oa vel fibre 
40 | 4.20 GUteae Tiedt 1 P=, GeeSe, Se m2, ae s. h. HeSO4, HNOs3; sl. s. 
KSH; i. alk., HO 
41 | 4.722 he Le oA, | s. alk. sulf:; sl. s. alk., HCl, 
HNOs, H2SO4 
42 | 3.00' d. |e | s. dil. HNOs, alk. sulf., alk. 
BP entree oe os | OME Ws. Se) PR oie ae th crate eee eats abe Pes 
| RAPES Bear oe Vv: 6. d. s. al. 
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Mol. Crystalline form, color and index 
No. Name Formula whe of poate 
MU WOR ch. acces es 13 0 ae eee eae 18.02] col. liq. or hex. oad: ors m 1.338, sld. 
1.309, 1.313 
2| Xenon'k .8G..525.5 --. Kew, MUSA. a8). 0.2 131.3 |, col. inert. gasiz.in. .. MOSES... 2. -- 
3} Ytterbium......... pe, Saree. |. 17350 i a. ccse 2 22 sg 
4 Chlorides, ..ctae- 2.) : YbCl3.6H20....... 387 96} rhomb;, grn. <4), 0..cees aes 
5 Oxide; =o. Se ee 1 OF ies ea. 395. O0]} coll... 5... «sd cpr ee 
6 be uctiere, kee EEO Yb203.6H20....... 503.09} gelat, J(20) <>. 4. cal eee eal ae 
Waly BEleEnate: . a aetesyn he Ybe(SeOs)3.8H20. 920. 721) hex., ploit2.<. J... a0 2 eee Be. © 
8 pelenite:cagr os Greccek aie yes ane ee: ee 728. G01) wa 'eseis cia 2 nee 
9 Sulfate... 5... desk)... 635 18} Col i... ieee atte ete = 
10 ie st ee at ee Yn) 8H20...| 779.30 prisms!ii}. .b,4.4. 0% 22 enn Mee 
PUY ttre Sao os Oe ae Fase 88.92} hex. gray-blk. met..............--- 
12 bromate RO 200 634.81} hex. pri ..fed.as «asta een « 
13 bromide Renee t..ite ail PaSUsn oo esis gacice 928671) oe. ne oe 6 eae ee 
14 Oe Oc heeds Bake, we YBr3.9H20........ 490.81]| col. tabl., deliq:...:.-.:+ree5+it-- 
15 COPRMIG¢  Sehe Scie oll POM van haw Oe 112.92], micro-cr. yel.: ... <..aeeaeen es = 
16| carbonate..............} Y2(COs)3.3H20. . 411.89] wh.-redsh. powd........5r0----Hi-- 
17 Chloride Fs <6. < cert. sto=- YCls... 195.29 pap wh. leaf{.\).. cose ehneeeane om 
18 aR Pt ARe oe YCls. H20. . UR Ca 213 31} col ..0.,.<sisicthhe’s insasayeas ree 
19 a ae eee ee YCis.6H20..2!..., 303.38 ie redsh.-wh., deliq. .......: ; 
20 fluoride®idvs «.fee..f.: « YR33H20)..<:..,.| 154.93} gelats.... ofc0h.- sac es > 
21 Ler eee Y(OH)s...........] 139.94] wh.-yel., gelat. or powd...........- 
22, | TOdid@is ty. zat. we ASV As; wee ee ckntee.« -| 4692 681 deliiq... Sis) er..ters sip een’ © 
23 mnitratée).ditp..tx .| Y(NOs)3.4H20..... 347,01] redsh. wh: pri. ..-....s 8k d- be 
24 il cake dette, <- : ave 6H20. Fad 383.04] redsh.-col., delig. cr......... 
25) oxide VisOss- come thease a 225.84) col.-yelsh. cr. or powd eR 
26 | sulfate, ; Yx80s)3 Serer + ee 466: 02| wh. powd...2:....--. seeker pee 
27 Pane arrest oe Y2(SO4)3.8H20. .... 610.14] monocl  col.-redsh., 1.543, 1.549, 
1.576 
28 sulfide NX Sag cose one or bat 274.02} yel.. powd nas b.. os cee ees ee 3 
20"): Zinte J WOVE, ass a ee he Ee 65.38 hel hush, -wh. met... . dpa 20s - 
30 aluminate (gahnite). . DTANSO. « « <.6k F132 183.32). as. cGitthle owes oul een 
31 amide. . Zn(NH2)2........- 97.43) amor, . ..ciihind’s «0s «=. n eae 
32 ammonium sulfate. Eg Biis80. 401.67 Fi oA wh., 1.489, 1.493, 1.499. . 
33 orthoarsenate eeettatte) Zna3(AsO4)2 ts .| 618.12} monoel. 1.662, 1.683, 1.717........ 
34 borate. . ZnBOs. 124.20] wh. amor. powd...........2--5: 
35 bromate... Zn(BrOs)s. 6H20. . .| 429.31) cub, why...) 0... ene. Reee ae 
36 bromide. . ZnBre...... .| 225.21] rhomb. col., hyg. 
37. carbonate (smithsonite). | ZnCOs.........- 125.38} trig. col., 1.818, 1.618.. 
38 ce sub-..... ...| 2%nC03.3Zn(OH)2. | 548.95] impalpable, wh. powd.............- 
39 chlorate. . ta nid 4H20 . 304.36] cub. col.-yelsh., deliq. . 
40 chloride....... ZnCl. . 136.29 a ah wh., deliq. . 
41 i ammonia ZnClz. 2NHs. . 170.361 ool... .. -.<«} eine iaremnrnes 
42 ee a : | ZnCle.5NH3.He0...| 239.47 = powd., deliq., -NHs on iba 
43 | dichromate...... ZnCrsO7. 2052. 281.40] or.-yel. powd. areas ietre oleae ae 
14 eyanide.......:. Zn(CN)s2...0.. +4 117.40) rhomb. col. . ee Pe oT 
45 ferrocyanide. . . Zn2Fe(CN)s......- $42.65] wh. powd... .4s sent en 
46 Na Zn2Fe(CN)¢.3H20..| 396.69) wh. powd. RAE ee 
47 fluoride. PRE tod snas ou hors A 103.38] monocl. or tricl...........40s456 





ne eee UU UE EE ESI ISSSSSIISSSISINSINN SRN 
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‘Solubility in grams per 100 em? of 









No.| Sp. gr. or ; Melting Boiling 


density point, °C point, °C Cold Hot 


rater wate Alcohol, acids, etc. 


Ce ee) Res Se ee ee ee 

















1 | Iq. aa 0004; s.| 0 ULE | et | ST || cae aa ~ al. 
91 
2/| 5.851 g/l; Iq..| —112 —107.1 28ioma licen. bs |. sa snece SUPE oo) 
3.067109; gs. 
2.7-440 
Vato... Bev Ha MWS 3. i(k Soe a ee. oe 
—6H20, 180] v. s. vig, s. abs. al. 
i. s. h. dil. a. 
cor eee v. 8. a., KOH; i. NHsOH 
SAE). . Moe pa 
i i a a ete meh eine 
‘ 3 TA ead ae | ARE i hate ae! SE 
= 2500. d. sl. d. d v. 8. dil. a., h. KOH 
} —6H20, 100 | 168%. . | ....... sl. s. al.; i. eth. 
eet v.38. Heohaee| Seales aerebhe 
a ee & s. i. (sles abyileth, 
Pe a Te coves. | slsaq.COa3s. (NHs)2COs, 
dil. min. a.; i. al. eth. 
es) ae 7810 8250 60.145 al., 60. 615 pyr. 
eae v.38 AD Oh sy) Se ern. Ae 
OE sks 21720 23380 s. al.; i. eth. 
ji (7525) 
7 eae i ee A oe RE eee eC ws. v. sl. s. dil. a. 
i NE Se eee pa tre to ee abit i. rf 8.a., NH4Cl; i. alk. 
eR itl is at TON OG A | Ves eas 8. al.; sl. s. eth. 
P| Pe ee es ee ea 8. ASD) 8. at., HNO; 
24 | 2.68 —S3HeQe 1007)" POG 134.722-5 Jo oo, v. 8. al., eth., HNO 
25 | 4.84 ALOA 80 OFT OOF -0001829 =) oo... Beas i2 ‘alk 
26 | 2.52 E1000" # ul Pee ed 5.3825 8 8. satd., aq., KeSO4 
27 | 2.558 —8H:20, 120 | d. 700 | 9.76322.” | 4 9940 8. conc. H2S0,; i. al., alk. 
=) ae ci MES TA GET 2 SP) des = 
29 | 7.14 419.4 907 i, i 8. a., alk., ac. a. 
eeeree sere ei. wy? (he Seed |... OAPs | i. a., alk. 
Oa tee nn tN A AEsOA 4 CAT IES RE d. d. d. al.; i. eth. 
32 |- 1.931 det CE HES 1 OR TOTO anh:-70 » ("anh 4200}, Soviet), ptalton 5.8 
33 | 3.30916 (SU ol oe i i s. HNOs, H3AsOu, alk. 
o/s coset htt eingbamenlaaltd pr BUD AON iid IPR aiccan IMGT NS Bd TT ste eee sl aN 
35 | 2.566 - 100 —6H20, 200 | 100 Beal Me lekticscoiocy ceric be Sees ee 
» 36 )4.219 394 650 47125 675100 v. s. al., eth., NHs:OH 
37 | 4.44 =00s, 00? (Oe Ae! 0.00125: tb Ane’ f 8.2. oF Bey salts; i. NH3, 
acet., 
eed ae Somat, > LOE Pe Pai TS s. dil. ” » NHLOH, NHiCO; 
soln.; 


167 al.; c gage! eth. 

100#.5 al.; v. s. eth.; i. NH3 

s. a., NHsOH 

s. a.;i. al., eth. 

ce alk., KCN, NHs; i. al. 

s. excess alk.; 1. dil. a. 

s. NHsOH; vy. ‘. 8. NH3;i. 
HCI, al.; d. NaOH 

AT | 4.8415 872 2 ae s. s. h.a., NHsOH;i. 21 , NH3 
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Zinc roe 
1 finorides2. ce sce aces ZnF2.4H20........ 175.44| rhomb... -.2%..b. 5. aaa ees ae 
2 flnosilicate..........--- ZnSiF6.6H20...... 315.53} hex. pr., tol. 5:21 .chie 2086-2. 
3 Hydroxidey- asec tenis Zn(OU)e>. Foorsh 99.40] rhomb. col...... 
Alt Sodate; 22 <5: oc 220 case's Zn(103)2...-..-.-. 415.22] wh. er. powd 
5 ee Lb, ens w2HsO8.:.,. 451,25). 10... 2. CURES ace eee 
6 iodides. hc be sabe eb Fale. a7 319.22! cub. col. or wh. powd., hyg:.... 
7 permanganate........., Zn(Mn0Ox)2.6H20...| 411.33] vit. br, or bik., deliq............-+- 
8 manganese chloride. .. . . 2ZnCle.MnCle.3H20} 452.48] rose-red cr.........-------tee---- 
9 MiTAvese ss. aaa Zn(NOs)2.3H20....| 243.44] . 
10 i RR ey Pe Zn(NO3z)2.6H20....| 297.49 
11 Pies: -5 «ih: aes - - Zn3N3q.....,-- dene: 224.16) gra: 
12| oxide... tine Seite o> 2. | LO. 5 RT. ne 81.38 
13 f- @ainbite) on 3. «: DQ eee ae 81.38 
14 Poet Perse ce eis bs <> ZnOad sy fs EPR 97.38 
15 orthophosphate 2 ee Zn3(POs)2......... 386.18 
16 (a ho- Zn3(POx)2.4H20.. . .| 458.24 
peite) 
17 e (B ho- Zn3(POs)2.4H20., ..| 458.24 
peite) 
18 a (para- Zn3(POs)2.4H20., ..| 458.24 
hopeite) 
19 iow tay ta et: Zn3(POs)2.8H20....| 530.30 
a 7 ZnH:(POs)2.2H20. . 5 
22 
23} — orthophosphite..........| ZwHPO3.24H20.. 190.45] gran., or. powd............02-6--4- 
24 hypophosphite.......... Lag Dabo H20.. .| 213.47] col., hyg. OF. DOW. < coeseeee < Boe 
Oh lt Aelenide..< Sas oe we a ZnSe hex., 2.89 
26 silicate. . a2 hex. col... er 
27 e (willemite). . trig., 1. 694, 1.723 
28 ‘“* (ealamine).. ... rhomb., 1.614, 1.617, 1.636. ......5« 
29 sulfate (zinkosite). ..... ZnSO, rhomb. "col., 1.658, 1.669, 1.670..... 
30 he RTS See Zn80s.6H20..._ | 269.53] monocl. or tetr. col. .........-... 
31 “  (goslarite)....... %nSOs.7H20...; ...| 287.55] rhomb. col., effl., 1457, 1.480, 1.484. 
32 sulfide (a) (wiirzite) WS TESS oon ag 97.44] hex. col., 2. 356, 2.378 
33 “ (B) (sphalerite). .| ZnS, ......-.. ..| 97.44 7 col., 2.368....... 
34 i (iene e) ee Tae... . at , Q7 .44) gray... ... duals sats «pete 
35 vere | bees «| ZOO. 7 08) 3 115.46 oS powd. itd. a5 oa b~- TS 
36 sulfite... vss. #sse.-...| 2090a.2H20.......| 181.47] wh. er. powd...)..<. s-Jauame = => ais 
37 rite > ee Oe one it os ia ee i 190.48], 22. ...22.". 20 CaN eee eee 
38 telluride. jz .i + -sivn---.-| 20Te.. ‘ 19288] cub. red, 3.56........-+-e+e-+eae-> 
39 thiocyanate. ....)..-... Zn(CNS)s. mt 181. 52|)wh. powd ig). jess 0: sete eee aE  dage 
40 | Zirconium..........| &....- ; 91.22] cub. silv. wh.-gray........«sjeae-- 6? 
41 ammonium fluoride. .. . . Hii. Scie ed STBSOAL OL... ~ = gente eae 
42 bromide...)......+..--| ZBra..... seas] 410. 88] wa. of. powd.'. $1). ... os. wee ews 
43 carbide. ..... i we ahs’ | MANO ate 103.22] hard metallic. .)...... 1.00060 «ng r 
“44 chloride, tetra-.........| ZrCli.. | 233.05) wh. lust. er... .---.-++ ++ 00 see see . 
45 fluoride. ....... lita | a ; 167.22) hex. col)... 400.2. -ee eee domi 
45 hydroxide. . ..| Zr(OH)« : 159.25) gelat. or wh. amor, powd........... 
a ee 
472 
Pa 






a 





i = a. NH.OH: ial. 

ig ; t — fe sa, NEROH, Nii salts 
ji L vy. s.a., NH:OH, NH; salts 
L i y. s. a. NH:OH, NH salts 
> Oh hate s. alk. 

” eel eo ee Ree oe. eee 
i L s.a, alk, NH:OH 

Eee. 'bhee-.:. s. dil. a;i al; d HeSOy 

ev. H3P, HNQs viol. 

S& , ee oes ee ae 
S Jeo |e ene 

i - ae 

i rae es 
i [ok wets he ee 
86.5" eee: 

ee, Le OP ee ee 
115.28 + 863.6100 jsl sal 
| 000693 |i V.Ba;Laca 

0000653 | ....... wa 
1L i wh See 
ii aes Sa 
IvesLs [d s. H2S03; i. al. 

0.16 d. s. H2SO3, NH.OH; ii al. 

i i 


tees s. al, NH,OH 
L » aq. reg.;sl sa. 
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No. Nannie! Rormila Mol. | Crystalline form, color and index 
wt. of refraction © 
Zirconium 
if iodide, tetra-........... Dir lite ae eh cto 598.90) red)’ briers 2k ¢. ase: Meee de 
2 oxide, di- (baddeleyite)..} ZrOs.............. 123. 22} monocl., 2.13, '2.19, 2.20............ 
3 “(free from SAO Camis, #8 ee 123.22) 2. oo A ee ee ae 
4 SU Pere wi StA Ab Z a nels 2 Eats 139.22] wh. ppt... .... 
5 phosphide. ............ GER a osc sees Rane 153.26)" .....2 22. Ue eee ae 
6 Bélenate:......«.t4..$. =. Zr(SeO.)e. 4H.0....| 449.68] hex. transp. er. 
7 silicate (zircon or hya- | ZrSiOs............ 183.28} tetr. red or var. color, 1.92-96, 1.97- 
cinth) 2.02 
8 BUGIS stat accdc de Ac =...| 147,34| rhomb. lustomet-. ies eee oe > 
sulfate. 0. 284 pt Be Peas aE Ee 355.40] rhomb. col. or wh. er. powd........ 
Zirconyl i 
10; vibromide.s.2.,298 43 .:: ZrOBre.8H20..... . 411.18] brill. need., deliq.................. 
11 chioride.9... 92) 83.2. ZrOCle.8H20.... .. 322.26] tetr. need. wh., effl., 1.552, 1.568... . 
12 hydroxide. FU i... ZrO(OH)2......... <2), 141.24) gelat. wh. ..c sername 
13 todide;,.........04.4...1 GrIe0;8H20) ... |...) 505.18] col. need., hyg.s ...ue eae ieee e 
14 BUIAdE eo ee Los ZrOS. . ot, 224 188;28} yply powd Ss <1 5 oe eee 





~ 
“1 
a 


HANDBOOK OF CHEMISTRY AND PHYSICS 
INORGANIC COMPOUNDS (Continued) 


Sp. gr. or Melting 
a density point, °C 
DNase ore ALLOY ATL, Whee psaery 2 
2 | 5.49 2700 
Ch Av Cy ©, SS ee: ae 
Biers naeaa hae s a's ee |) RED Bt 
a ce | A ae 
ie dste dees cc —3H20, 100 
7 | 4.56 50 
oe al a re ec ee 
Saenz ave oa a —3H20, 120 
ROBE ease rh’sraydi ae —4H20, 120 
PRD Pe Se che aes — 6H20, 150 
LORS Faiaidie tae nnd UY, Moab 
RU cisiialts tee its d 
Le CY hs a 











Boiling 
point, °C 





uw 


Solubility in grams per 100 cm3 of 








Cold 
water 


| Hot 


water 











Alcohol; acids, ete. 





v. 8. eth.; s. bz., CSe, a., 
eth.; sl. s. CS: 

8. HoSQu, 

s. H2SO., HF 

i. c. dil. H2SOq 


8. HeSOu; i, al. 


s. hot conc. HBr 

s. al., eth.; sl. s. HCl 

s. al.; sl. s. dil. HCl, dil 
HNOs, oxal. a. 

v. s. eth.; s. al. 


‘tr 
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Crystalline form, color and index. 
_. of refraction — ‘ 























Aluminum 
1 aectate.i fle 8.0.60. as ..| 204.04] known only in soln 
2 GOO badie; AI 1. - wes 20(CoH:02)s. 378:10|'wh. amor: powoueeess sees eee 
3 acetylacetonate......... AWG5H702)3.4-F ca) B24-I3]) oc nine ee eee eee 
4 benzoate. .... 0.06.20 Al(C7HsOz)3....... 390.09) ‘wh. cr. pawd_t.c.sseaqace.< oct ae: = 
bi pebtoxides case. unebew aye Al(OC4Hs)3........ ee 
6 EtHOXIGG./..58 week eters Al(OC2Hs)3.....0.. 
7 | Tattatetah 24 ac af. bese' Al(C3H503)3....... 
8 Ol6ate, cance seis eas Al(CisH3302)s. . 
9 IOXSIREG Sika Sewn ce wiceed ARE 410... : 
10| phenolate.. fa sraveeef Al(OCaHS} REL J... 
11 p-phenolsulfonate ae bier oe Al(CcHsHSOs) 9, ae 
12 potassium tartrate...... ee hee 
13 propoxide. ............. Al(OC3H7)3. ... 2... 2 
14| salicylate). ..0..5.....- ‘AI(CcH«OHCOO)s. 438.09] redsh.-wh. powd........-....--/--- 
15] stearates WOW. .|.. 5. Al(CisH3sO2)3...... 876.79] wh.-yelsh. powd..............+--.- 
16 Triethyl aluminum. .... ees Dok dae 114,09) 1.48065 
17| Trimethyl aluminum. ..| Al(CHs)3.-.-- “7-72204) lig., 1.43212. 0277 
Ammonium 
18 acetate. . SRererr eepelersrOrean ag 77.06} wh. cr., hy: cesarean. 
19 aminosulfonate. . ...| (NHa)NH2SOsz..... 114. 12) deliq. ..... ..0 . 2 anaes eee 
20| benzoate.............. NHsC7Hs02....... 139.08] rhomb. col.............-. 
. 21 citrate, tri- (tert.).......| (NH4)sCeHsOv.....| 243.16] wh. er., deliq...........- 
22| ethyl sulfate........... NHsC2HsS0,...... 143.14] col. to sl. yelsh. hyg. er... 
23 formatee isin Be han ee NH.«CHO>......... 63.05] monocl. wh., deliq........ 
24 lactate NHsC3Hs03....... 107.08} col.-yelsh. syrupy liq...... 
25 malate, (2) NHuCsHsOs....... 151.08 thom re Ee 
26 ae se NHuHC.H.0s.....| 151.08! wh. cr... 22 cae 
27|  oxalate.. (NH4)2C204.H20...| 142.09 hones col., 1.439, 1.546, 1.594... .. 
28 acid | (binoxalate) NH«HC:04-Hs0.....|| 125.06] rhomb; coll, soceuetenieeet eet 
29| palmitate.. : eaniae oie hecnangi 529.53] yelsh. soapy mass or yel. powd..... 
1611.32! 
30 phenolsulfonate........ CsHsOHSOs.NHa,...| 191.14] wh. or: .cie cee eee : 
31 Picramate..< sii. cis see fee (NOz)2NHe. | 216.09] redsh.-br. cr. powd...........-.--- 
32| picrate..............--| NH«CeH207Ns..... 246.08] rhomb. red or yel...........-.---.- 
33 salicylate...........-.-| NHsC7HsO3z....... 155.08] monocel. col..... . 
34 SidomMate.« coun a ase NH.COO.CH. 152.11) col, or. .: ds. aan 
CH2.COONH, 
35 tartrate, (dl).. ..| (NHa)eCsHs0c.....| 184.11] monocl. col.; d, a 1.55, 8 1.581...... 
36 a acid, (dD... ..| NHsHC«Ha0e..... 167.08] monocel. pr. col., 1.519, 1.561, 1.591. 
So} <"ywaletates<, gee. camer ercer NHsCsHs0s....... 151.11] col. or wh. er.; disg. odor , 
Antimony 
38 lactate, (antimonine). . .] Sb(CsHsOs)s.......| 388.88] or. yel.........--.eeneeeeeees 
OOF) starinate. oho c tee fam otac Sbo(C4H40s)3.6H20 | 795.71) wh. cr. powd 
40 thioglycollamide........| Sb(S.CH2CO.NH2)s| 392.06) cr. WI. . < sc’ ce anos eee eterna 
41 Pentamethyl antimony.. | Sb(CHs)s..........| 196.88 
42 Triethyl antimony. .... - Sb(C2Hs)s. . ...| 208.88} li 
43 Trimethyl antimony... .| Sb(CHa)s....... 166.83 
Arsenic: 
44 Diethyl arsine......... {As(CoHs)ele.. . . . 266.02 








~~ 


> 
bs 
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1.14232 


42 | 1.32416 
43 | 1.52315 


44/1+- 


point, °C 





Melting » 


134 















Cold 
water 


d. to Al(O 
d. to Al(O 


1484 


8. 
19.6145 
Vv. 3. 

8. 

102° 


i) 





32.215.7 , 
8. 
2.549 


Solubility in grams per 100 cm3 of 
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Hot 
water 


rod 


H)3+ CoH 
H)3s+-CHs 





Alcohol, acids, etc, 


+ <2 cel «MAP eMel § == 


teen eee Mh delle ce ebade 


al, 
s. dil. alk.; i. al. 


s. al.; sles, acet. 


i. al. 
1.63% al.; i. eth. 
i. al.; eth., acet. 


sl. s. al. 
s..a., alk.; Laal. 
s. al., eth. 


8. eth. ; ical. 


s. al., eth. 
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Name 


Arsenic: 











Formula 


Dimethy] arsine........ ae 2 aes 
Methyl arsine..........] CH3AsH2.......... 
Triethyl arsine... ...... (Caleks 
Trimethyl arsine....... (CH3)3As.......... 
Barium 
AGCCEAL os kh Bale we ks Ba(C2H302)2.H20. . 
bentdateit AGL... Ba(C7Hs02)2.2H20. 
butyrate. .| Ba(C4H702)2.2H20. 
Clerate. 0) 2 cee debi ore Ba3(CsHs07)2.7H20 
ethyl sulfate........... Ba(C2HsS04)2. 
2H20 
formate de.rs)hivkets seca Ba(CHOb»)e. .... .. «: 
malate. . - «| BaCadHaOsicst as. 
malonate. -| BaC3H204.H20. . 
methyl sulfati .| Ba(CH3804)2.2H20 
OXALATE SATU WE Po crcccs Ba@aOenortcha.ce 
propionate.............| Ba(C2HsCO2)2,.H20 
Salicylate jeies..rrne cane Ba(CeHs.0H. 
COO)2.H20 
BUCCINALE, saannsncateeet BaC4H,0s. . 
tartrate... tec kie..c bse wtacs BaCsHs0c. HO. 
Beryllium 
acetate....... -| Be(C2H30e)2....... 
bid dhesio tt. 6 5. 0 BeO.3Be(C2H302)2. 
“propionate, basic] BeO.3Be(C2H30») 
(C3Hs02) 
acetylacetonate. ........ Be(CsH7O2)2....... 
benzenesulfonate. ...... (CeHsSO3)2Be..... 
paease:| basic. . ...| BeO.3Be(CsH702)2 
oxalate. . sess. | Be(C204).3H20.... 
propionate, basic....... BeO.3Be(C3Hs5Os)2 
Di-n-butyl beryllium. ..| Be(C4Ho)e......... 
Diethyl beryllium... .. . Ba(Osks)e.0 ih rat telli- 
Dimethyl beryllium. ...} Be(CHs)2.......... 
Dipropyl beryllium... . . Be(C3H7)2......... 
Bismuth 
ROCLATE. «5.644 2M © .-sreri) BACCe sO) eels «ans 
benzoate..............| Bi(C7HsOs)3....... 
CLTALC Lo: <M Oe oly = BiCeHsO7......... 
lactated wetiad- aks. « Bi(CaHo0.). 7H20. . 
oxalate .......} Bie(C204)s. “ 
propionate.............| BiO,C2Hs.COO. ... 
salicylate..............] Bie(C7HsOz)3...... 
tartrate. sis 6 eis innecten’s Bio(C41H40¢)3.6H20. 
Methyl! bismuthine. ... . CHa Bibls..6 ace. 32 
Triethyl bismuthine. ...} Bi(C2Hs)3 
Trimethyl bismuthine.. .| Bi(CHs)s.......... 
Triphenyl bismuthine...} Bi(CoHs)3........ 
Boron: 
Ethyl boric acid (C2Hs) B(OH)» 











Mol. Crystalline form, color and index 
wt. _ of refraction 


tp 95] col. liq 

199 |)) 25/).. .éc- 2% oR tre 
18 05} liq. col 
120.00} lig. col 


273.42} tricl. col., 1.500, 1.517, 1.525........ 
415.47 col. nacreous leaf.........)........ 
947 BO) 2. cic Deane Aaa 
916..27| wh: -powds..... sa terme aneneiae 
423.59] wh. lust. leaf.......: Satonsdangaaee dee 


227.38] rhomb. col., 1.573, 1.597, 1.636..... 
269:.39|"| «>. d-0..<2<c-cercka ee er 





429.45|\wh. need... 4. 0a. aeeea el 





207. 13}'monocl. Whit s.. ils amuse se 
323) 22] monool: <<. 7c « Ue. Se ers 








oes 


HANDBOOK OF CHEMISTRY AND PHYSICS 
-METAL-ORGANIC COMPOUNDS (Continued) 





Solubility in grams per 100 cm? of 











Nos . BE. OF Melting Boiling 
oneahy, point, °C point, °C ae oe Alcohol, acids, etc. 
1 uP eR. | s. al., eth. 
| 0.00085 | ....... s. al., eth. 
i Tk ee | =< egepaaged fentvabe BS cle del 
al. '8: ste s. eth. 
| 76.426 7470 sl. s. al. 
B:. > SfeBB IS 6s | sl. s. al. 
37.420 C7, a eat ee par SS 
0.04068 | ....... sl. s. al. 
SHEN HS e- sl. s. al. 
PRONE Ne i th aR UR he 27.76° 39.7180 | i. al., eth. 
iO) 2) RSE SEES | Mate. SE eee iS See oe 0.8-320 oo Ems (erage Sons es lie estes 2 
eee ca lh nn os Secon igely TER DAG -f- « 0.143° iSO, bs 2 ue. Ge a aes 
© 2 SEE SSS | RRA) (i eee Sn eee. (a: eae 
Reem Os 5. iro ts BAL CRAB 1} - 0.009318 | 0.022819 | s. a. NHsCl; i. al. 
UL Jo 22S || eens 1s Semana Be 430 CYC BS Re oF eA oreeee WS 
eee ct Ey sdvles.ce c.f) LE cBOb Jad EMPTOR ee cic) [hc ou <== ce le 
RIMM eee ES |S = haocteiche Mik eRe fe - 0.4219 0.23759 sl. s. al. 
SPM Te ys | AR RS dos 0.0268 | 0.058% | 0.03218 al. 
ly 2 en 3500. fl Pes peed. IO 4 I ERE be i. al., eth., CCls 
20 | 1.364 284 331 sl. d. d. s. chl., ac. a.; sl. 8. al., eth. 
| Sea ae 127 S30 age § Car eietD thors 3) Ws ter eee ese. oe ae 
22 | 1.1684 108 270 sl. s. d. a ale fee 
pit 8 ok | ery | arene: ae Vv. 8. v.8 al., acet.; i. 
: “CS: os ae CCls 
eae Oe ees PEO TE Cia Senna as) Sys Seu palates eet Saber acc ines rhs Be” 
og Re eee —2H20, 100:) d: 350 SR 27s ee beter tn ey og eka fey 
—H20, 220 
OF Ne en 1 | aaa 1S PS SE a a ape 7 1 Rea (aie eters Sy es re FI S 
co) (ot gS SS Say ee 17025 d. Gio7 Vion ocs ott oe eee ae 
ree 12 11015 ae el ee ee mere res mes |S 
Rees ec Pl.. <s.. Fhag- 2 subi. 200 Rhy ieee eye WR, See crete croc a tae 
OS <-17 DAD mae 4) IL oer), th Mates .l: . = (| onl 2 eee ee 
etl, ecesgess 4s: do. . Jablgn abe: 4. re APs 8. ac. a. 
tS el i See oe i are 8. a.; 1. eth. 
33 | 3.458 a. | ih ioe ear. to sl. s. sl. s s. NH4OH; sl. s. al 
ES ON ese weed | hen sewndee oo aes i ee Mane irene Aes eS Se T= 
RR aie Berta esta ciara cht Me dete ds. i. L 
ee 8... yg duh Bae aos =f bes ay ta-Venneact- « v. s. dil. HCl; i. al 
0 PD ae ISD Chie coat Lae fos (Ge PL MEA ERE «.  leathoe tate AE be ekes sobns 
38 | 2.59525 —3H20, 105°) (2.20. de. |i. i. s.a., alk.; i. al 
OS ira 110 i. i. s. al., eth. 
ES) eee 107” Li sey aR ..«.; s. al. eth. 
50 i a) TIO ae | UNS re tA heats cl lh Whoa: oc oe qantas heres Aes 
42 | 1.585 yf eae oe ER ee ee ee v. s. chl.; s. eth., acet.: sl 
- | sal. 
} 
|) ae subl: AQ. ti) tat. ade... | 8. 8. | s. al., eth. 
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No. Formula Mol. Crystalline form, color and index 
wt. of refraction 
Boron: J 
1 Triisoamyl borate. ..... B(OCsHi1)3........ 272.08) liq., 1.421 ' 
2 Triisobutyl borate...... B(OC«Ho)3........ 230.03) ‘lig., 1.408: < 5 s.5 at erctereteretsteterens atibis 
3| Triethyl boron......... (CcHg)aBi sc 3. AB k.n| PO7OMM lig. Se..22> ke cee I, 
4 Triethoxy boron........| B(OC2Hs)3........ 145.94 lig, 1.381 aa 
5 Trimethyl boron........ BG GE s) 3s ar nae hes 6.89) io. oa. so eee 
6 Trimethoxy boron,..... B(OCHs)s. ../)....\| 108.89] liq... ..... . Re 2 Re es he wi 
7 Tripropoxy boron. ....: B(OC3H7)s........ 187. 98) lig... 42. < 5 RRP gt 
Cadmium ‘ 
8 acétate. ac. eee tet: Cd(C2H302)2.2H20.| 266.49] monocl. col.; odor ac. a............ 
§ | ‘benzoate ale sey eS eaas 300.52] \{.... #2. Le aan cicero ne 
2 b 
10| chloroacetate, mono-....| (CH2CICOO)2Cd. | 407.45] ............. La. hee ee pts A 
2 
11 uf dyetas tac: AO at 386.27] need.:...;... sesh eee teem 
12 iri ces (C4000) 464.18] rhomb... .. .«.)..0. seen sto 
13} cinnamate:....:...,.... See an 406.52) US. ea. verefs waren ee 
Li) formate. acre tex se ye cs Cd(CHOs)2:2H20. .|: 288.46] monocl......5 20. 60s cons setae soll 
15°] fumarate..9. 3200 b.e% CdeCaH20.........] 338.84) . 2... Doane See et Oy 
16 leetape eee ad gern yee Cd(CsHsO3)2...... 290.49] need. . ete 
17 maléate: <6 Sb Cd2CaH20s. a 20... | 874.874 0 ne oe 
18 oxalate:? 7020. 2.....| CdC204.3H20:..... 254.46] wh........... 
IG\ii salicylateyeees sss Pere Caos HO. 404.50] need. wh.........- 
20 tartrate ean nce seca he's CdCsHaOs.........] 260.44] wh. er. powd........... a 
21 tetrapyridine fluosilicate | Cd(CsHsN)sSiF's. . .| 570.66) tricl. wh...0.......-..02.- 002s ee 
22 Diisoamyl cadmium. ...| Cd(CsHi)2........ 
23 Dibutyl cadmium. ..... rea Pete ae 
24 Diisobuty! cadmium... .| Cd(C4Ho)2......... 
25 Diethyl cadmium....... Cd(CoHs)2........- 
26 Dimethy] cadmium... . .| Cd(CHs)z......... 
27 Dipropyl cadmium. .... Cd(CsH7)2......... 
Calcium 
28] acetate..............-. Ca(C2H302)2....... 
29 Le ceeeeeaee, | Ca(CoH302)2.H20. . 
30| benzoate.............- Ca(CeHsCOz)s 
3H20 
31 butyrate, normal....... LO 
32 e fe edn te cael eyo 804.27) Goll... 2... oe dee as Lane RME tO 
, 5 : 
33 cacodylate..,..........| Ca{(CHs)2AsOs]2...| 314.03] wh. ea alm. odorl. powd........ 
34 cinnamate............ Ca(CoH702)2.3H20.} 388.24] col. or.........5. bess esecseess St, 
3 Gitte mek eat hl ichst Sr Weyepeee 570.38 iendy wh 1.515, 1.530, 1.580,...... 
4 
36 ethy] sulfate.......... cae ee S04)2. 326.311 wh. OF.......«gensauyem ean eee 
2H 
37 EORIGBUO. Stet tans ete te Ca(CHOo)s........| 130.10} rhomb. eol., 1.510, 1.514, 1. 578. 
35 fumarate. . ...| CaCsH204.3H20. ..| 208.14} rhomb. col. . ; ae A 
39 gly’ cerophosphate. . Bec, (oH PO.OC3Hs 210 “| wh. cr. hyg. powd.. PP i ash ad be 
(0 )eo 
4/) WECUMTG. b wites, sexes c a '3Hs03)2.5H20.| 308.24| wh. POW... . ds we oe ein ete 
41 hindleate, ...c 2 cae | Ca(OrsHi02)2...:. 598. oe wh. amor. Powd...:007- deere ess oes 
: — -_ 


Solubility in grams per 100 em? of 
































No.| Sp. gf. or’ Meltin Boiling 4 
pant point, °C ae Ea. Alcohol, acids, ete. 
} oar Ao ee 255 | WH SSO HEE.” | ish. c. Jee aote eos. . 4.1 
3 0.696123 Aes Amo os fod) fi PAY Sie Mats tO Wier 8 3 
A)osess | eh: 0c es We | Sed. ce RL. fire tens Da ee on Re 
B| leet evel . ~161.5 bn) |. | ABA Osta | eo heaton 
Poererseeere Fos Pose. 4.) Op PTS). LOMB RMONED. | oll uacshawudsen.. 48 
7) Ba: 0.8678 -- |... ...09.4 ng Old 1) | OA Peis ADROUEL SS, |S. Sak att otelnen £6 
2.01 —H20, 130 | ....2..... Be v.8 v. 8. al 
Bh teseens os beh datdam.ot ile 1e6 tok | BABO i Hh )).. | 5s 'stecotivelonsdy.< 4.9 
Rpeeoee tee ie. MP TE OS. | [VO YY. | ss sophenndqorq.. 40 
a RERS eee dg... Ae Odo OE OE OPRAH DYE | nok. eetelvalled: . 58 
pe pagans 1 Ee PhS Sy duro hh 0S. JONES Hea | le clase satentaal .. 12 
LO ee ci TS aes O72 +. . | oo eas, atepelemes hE 
14 | 2.44 nee ane ale Reet WieHYI Red... |). atiobeetiinnitt 4.2 
UE, | Oe ay eee OCP, He eB}  icmuiolen, satbdudasiit 4% 
Sed Ye aD sods (0 ELL, 10 12.5 ial 
Meee ee Me geist cn. PAL ELL MESH ALL. | Le slae lenpsrels de sot 
18 | anh. 3.325 cis a Et eee 0.00337° | 0.009 | s.a., NH:OH;i al. © 
(Ape Gh Ae alctek Uae) BESS SS Bi elev TE a... s.a., NHsOH 
oo ee SO On sl. s. _Jaahes 18 a, NAOH. 
eeeenene VMN ore ADEE UGE) tc, cH RRL... [os Sedotanelytese od. 
22 | 1.2210" = $15 aa ll Reco a SF Ie eke, Coie pee eRe cere 
1.305639 48 165.525. 1 OFBR (PL HOd9O. | |, Mato ateoannd . 12 
24 | 1.2693 a OOS | Oph ee GOLF OI. |. Pde otepiin. 
25 | 1.656451 ey GEGSSIES! . al berHe JON at -ohbongasiovgihvernsd . - pk 
26 | 1.9846179 —45 foosm (bo BODEN A. | io. <temobapes codes 
27 | 1.4201:76 83 gases Mee Oopia |. A iva aubreqtincerst oa 
2 ee ewes steel Ob fae... 37.49 | 29.710 | sl. sal. 
oh Se Sel ea) See | 43.60 34.310 | sls. al. 
30 | 1.436 ie as es ee 2.67 | 8.3% 
io 5 jes ee Se a 199.00 | 17.9100 t 
| Seen (es | 28.80 SRG eco ene cs 4.08 
SE EI Te Td (crs ee |e a 
Sa IGM |... on Bdebne --} 4 i 
ae 2.10 — | 0.006515 al 
Re es See ean OOO. ee a. WOeHANFis 1s. al. 
37 | 2.015 “ik Mie: | stereo 16.20 | 18410 |i al 
.. AGS Ra ee cer) 2s PT199es yz)... ak... obhiades <t te 
NS EA) ee | 2% less s i. al. 
Oo ae ESA 10H beet. 42. | 3.49. | 7.930 gl. 8. a.; i. al., eth. 
41 | Meneccr:23-3. aegis Be | POPS. 16. i. 1783.).-- s. al., eth. 
/ | ; 
t ~ ——————————— 
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No. Name Formula Mol, | Crystalline form, onion and index 
wt. of refraction 
Calcium 
1 malate, act, . | GaGeHuOs.2Ha0: .. | 208. T4iool: «.. .... +05 ewes eee emnas <8. 
2 Fs, SERS eS CaCyHa0s.3H20. ..) 226.16 ane col., 1.545, 1.555, 1.575... ... 
3 aE ER 5 a Bon. 414.25 ker or wh. cr. powd., 1.493, 1.507, 
6 He! 
4 TDRLORUOL Nuueee oun cA one CaCyHo0.. B20, , 172.11] rhomb. col., 1.495, 1.575, 1.640..... 
Gi] pmmalons teu taxaecccenses GaQyHa0a.4s0, «| 214,161)... <0: 0 «seer ta 
6 oxalate. . wks OMMONUAT GS <0 wseee 128. 08)ioub. ool... ....) «=< seem t- ys 
7 palmitate. .. ee cecees| Ca(CroHnOs)s. .... 550.56] wh. or yelsh-wh. powd............- 
8 DHENAe. . RA cae dase Ca(OCoHa)s. . . 0... 926.16) redsh:) powd, ~.§..5 ss ven eeweekicemee 
9 phenolsulfonate. ....... a imma 404,29] wh, to pinkish powd ............... 
2 
10}. proplonaten cian «vk + \aaaaiininde 204,17) Ol... .isaseccbs 1s ov uennneneE 
11] salicylate... . Gaie HsOs)2.8H90. | 368,20 ont, Wh. cccacehees sy ye Gieaiiie SE 
12 succinate, . cocedes sf GaQabheOe8He0} 4) 810.16) Obl... «uc entneaetetnenneenrsennes 
13 tartrate, thvises... tot CaCwHiQe.4HeO, ..| 260,17 ot 1.525, 1.535, 1.550. .......; 
l4 ai rac, «| CuQeBiOe.4He0),.4.] 260.17) trial... . sic casa eeeeenenanne Ema 
15}  isovalerate. . .| Ca(CsHeOs)2.3H30.| 206,27] wh, or. powd...........00005- + 0h 
16 Dianiline calcium, ...... (CoHgNHs)sCas i. .| 226,21] wh. or..... dapsessuereee Rees OBE 
17 Ditoluidine calcium(o). .| (CHsC ‘ia Hi)aCa. |. 253; 22) wh. powd.... 05 «ne seen ene 
18 Ethyl iodide caleium.. ..| CoHsCal... 00... 196,04] amor, powd, |. pyxwssieewaeeee cane 
19 Glycocoll calcium... .... (CHsNHOOO)Os ..) 113.10) oF... .. css ence bee ee 
Cerium 
20] acetate (ous)........... | Ce(C2Hs0s)s.14H2O] 344.22} wh.-redsh. or. powd...........- .. 
21 acetylacetonate (ous)... | Ce(CHs 491.84] It. yel. or. ppt. i-..:. + sess Meee - «oe 
COCHCOCHS)s. 
3H20 
22 benzoate (ous)... ..... Ce(CrHsO2)s.8H20.| 557.29] wh. to pg. powd... 
23 citrate (ous)......... .| Ce(CeHa0z).3$H20.) 392.22) wh. powd...........- subweb ee 
24 hexaantipyrine perchlor- | [(Ce(COCisHisN2)s {2215.16} col. hex. et... . 2... 6 eee eden oes 
ate (ous), ] (C1Oa)s] 
25| hexaantipyrine iodide Ree ok estlaNye 2207.55} large yel. Omi. ..0. +s melden b «Os 
(ous) 
26} oxalate (ous)........... Cokcs00s QHsO...|, 706,40) yel.-wh; origins caseaeee st 
27] salicylate (ous).........} Cel CrH0s)s. ..... 551.25) wh. to redsh-wh. powd............. 
28 valerate (ous).......... Ce CaHaO. »).5H20 | 976.76) wh. to redsh-wh. powd.,........ 
Cesium 
20 | ‘aoetater...........,...| OsCaHaOe, ....5...] 191.88] deliq..c.....000isg neste en 
30 hapmoaleics vak.ceenbnst Cs(C7Hs032)........ 253.851. b. ....s0.0 care aetna 
31 formate PPS Oboes ae ce Vie.’ Ne PR ye 
NT » owe Seatbelt § cS ww ath wed CeCHOs, HO... 6195688). casi = sinc ne ee 
33 oxalate. ..... A 8 Oe eS OT NS] er rE TS 
34 phthalate, acid. .... .| CSHCsHaO4. ...... 297.85) rhomlbb.:.3/ c si 94 fateh ceeeees <> See 
35 | salicylate... weceees| C8C7EOs. . 960.85) 1... «<0 50 ne eae 
36| tartrate, acid........... | CsHC.Hi0s... 281.85) wh. shomb, Or....0.eeue aueeees oe 
37 a dihydroxy... ... CseCaHuOs. 2H:0.. 481.68). |... . <5. ss cas wee 
Chromium , 
38! acetate (ie)............| Cr(C2H302)s3.H2O. .| 247.10] gray-grn. powd. or bluish-grn., pasty 
| mass 
39|  hexaurea fluosilicate... | [(Cr(OCNHs)sl2 1804.81) leaves, It. grnji.p caseeeesaeeenae 
| [SiFe]s.3H20 
40 oxalate (ous)...........| Cr(C204).H20.....] 158.03] yel. or. powd...........-.-..---s¢- 
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arsed aks Alcohol, acids, eta. 
0.8120 1,22437.6 |i. al. 

0.3219 0.451875 |i. al. 
Alea e Pee..2. {hs emer aateoe.. . 1a. 
2.8925 itl Ren Wace eee ye ae ae, Cae 
0.449 OsT2100- A... Sacre say harPiphatdaatets 6 bak 
0.000671 | 0.0014 | s. a.; i. ae. a 

1S ie Mae y. sl. 8. al. 

SR FD i Dates... sl. s. al. 
Bae Dee Play hol hs nin 8. al. 

49.00 B56} | 1)... See eles ot 
2.7015 44,7100 s. al. 

1.52° D500), hh, Sect ie) .oerdeases «2 dads 
0.0266 | 0,068957.5 | sl. s. al 

0.00329 | .007837.5 

AwOOOE Lo, UP Kelvans. ee 
8) ae i. eth., bz., Ign. 

- sh p-Loh) Ra ahodmnnp ness 14 22, 
ST |e et eS SEs ay Pook 
19.6115 RES 8. ull eraue om aetco meee AE 
Ea A vy. 8. al 

hatabls sl. s. sl. s. hot al. 

URGE WERE: s. dil. min. a. 

TSF Te NARS on) Nurs ccatent teeta. 6 atte 
IDOE Perks», hoea teehee ot 2S 
0.053% (.'...... s.H2S0., HCl; i. He C20u, 
: al. alk., eth. 

Te Ce en eee eee ee ee eo 
Wa SISAL aed $=... || ie Gaya aaeratmcen. 1 OME 
945.1725 | ...). 1345.5% § 

294.50 898.51 |... tseieonaaett. 5... 
wight 20129.4 vais <5, ephieteia + <) 42. 
rs eee) ed 

282.9% Weed tite. 

196.20 | 1522100 ” 

9.725 98100 

B25 Ti Pbk bas 

Nay Ra) (Ae; FE ial. 

D208 Ah ees. i. al. 

bide, 8. tins. Boca ad Maas See 
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Mol. | Crystalline form, color and index. 
No. Name Formula ots ney Off EoaSE ea { 
Chromium 
if potassium oxalate...... K3Cr(C204)3.3H20.| 487.36] vit.-red cr. mass............4..h- 
Cobalt ; ; 
2 acetate (ous)........... | Co(C2H302)2.4H20. | 249.05) monocl. red-vit., deliq.............. 
3 benzoate (ous). ........ Sieger 373.08) gray-red leaf..¢...= eels e n't « 1s 
2' 
4 n-butyrate (ous)........ Se Oa)e...... 233.05] purp.-red gran. powd.........-. ib. 
5| citrate (ous). .......... Coa(CoBlsOn) 2 590.93] rose-red....0......00eeees a 
6 formate (ous).......... Co(CHO2)2.2H20..| 184.99 
7 | linoleate (ous).......... Co(CisH3i02)2..... 617.42 
8 oleate (ous)............| Co(CisH3302)2..... 621.45 
9 oxalate (ous)........... GiO20a.4 UA). we. 146.94 
10 propionate (ous)........ Co(C3Hs02)2.3H20. | 259.06 
ll tartrate (ous)..........| CoCsHsOs.. 206. 97] imonoel. redshii...s0canaeue0~-3 Ob 
12| _ tetrapyridine fluosilicate. Co(CsHsN)sSiF s... 517.19| rhomb; pinky cee 4 oe f. 
Columbium 
13 ORAAOK sso a's ka ce ware Cb(HC20,)s....... 538.34) monocel..#<b:=.2) 2 Sees oe ae 
Copper 
14] acetate (ie)... Cu(C2H302)2.H20..| 199.63} dk. grn. powd., 1.545, 1.550..... aie 
15 ““ ammoniated (ie).| Cu(C2H302)2.2NHs3.| 215.68] vit.-bl. cr...2...........+00 hh 
16 ‘ ASIC! ML sna ie tte Smee 369.28) grnsh.-bl. powd 
6H! 
17| sacetoarsenite (ic) (Paris | (CuQAs20s)3.Cu 1013.91] em. grn. powd................... 
green) (C2H302)2 
18| acetylide (ous)......... CuzC2.H20........ 169.16] :amor. red EE. ib seamen tate 
19| benzoate (ie):.......... ee et $41.68} It.-bl 16s POW. so. ceawaitine dstcle 
9 ‘ 
20 butyrate (ic)........... Cu(CsH702)2.2H20.| 273.71] dk.-grn..cr.; odor butyric a.,...... 
21 citrate iejiys 228. a root aes 5H20 .| 722.44} bluish-grn. powd 
22 formate (ic)............ Ga(CHO»)s.,.u.e .....1 153.'59)monoel. bl. i.) <ceie eee 
23} lactate (iec)....... .| Cu(C3Hs0s)o. 2H20.| 277.68) monocl. dk.’bl. .......------ 
24 oxalate (ic).. ...| CuC204.3H20...... 160.58] (bl. wh... «<0. sess sen girs 
25 palmitate (ic). ~ .| Cu(CrsHnOs)2..... 574.05) grn.=bli paw erage a ieeeeareneede a ee 
26 phenolsulfonate........ ee 517.86} bl.-grn. orf gece eee ee ete nate 
6He 
27 salicylate (ic).......... Cu(C7Hs03)2.4H20.} 409.71] bl.-grn. need............-220-0-e 
28 stearate (ic).....:.. 0455 Cu(CisH3sO2)2. .... 630. 12} It.-bl. ante: powd. 
20:} ~tartrate-(ie) 2 ¢s2.4.0e8 CuCsHs0e......... 211.60) It.-bl. powd......... 
30 sebeay ridine fluosilicate | Cu(CsHsN)4SiF’s. ..| 521.82) rhomb. apne esp i wne a 
ic) 
Dysprosium 
31 aoetate vcicnektentawee Dy(C2H302)3.4H20.} 411.59} yel. need...... 2.022200 -eeeeeeee 
SD | av oxalate.seray.s tahaben 40 Dys(C209)s:10H20 ..), 769:08] pr. 12... d.)2am.). acto ute eeeunia. 4 ae 
Erbium 
33 acetalen stkis<cevhertae Er(C2H302)3.4H2O.| 416.77] triclinic...............-05.0. 20. 
Be } pacxalatenss tz.cds40 5 eae Bre(C20s)s.10H20..| 779.44] redsh. micr. powd...........-.+-- 
Gadolinium 
35 acetates sien execs. s..+] Gd(C2Hs09)54H20.| 406.48) trick... .... sahiernievertemeneenieen a aie 
36 oralatay iii. singe boca Gdo(C20.)3.10H20 .| 758.76) monocl...........+00+eseeeneeaee 
Gallium 
37 acetate, basic. ... .| 4Ga(CoHsO2)s. 1452. 12) mnior. or., Wisdeaes «sc aeee ee wees 
2Ga203.5H2O 
38 acetylacetonate ...| Ga(CsH702)3......| 366.88] a@ monocl. or., 8 rhomb. or......... 
39 oxalate. .... . | Gao(C2O4)3.4H20.. .| 475.50| micr. powd. wh., hyg.......-.. 4s 
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~ Melting 
point, °C 


—2H20, 150 
—2H20, 140 





tee wee wees 


d. > 160 


 » te _ eee 
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Cold 
water 
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Solubility in grams per 100 em? of | 





Alcohol, acids, etc. 


2s quem pi tyousleyeisincepee ae ssi: ® 


s. al.; eth., acet. 

s. al., eth., oils, bz. 
s. a., NHsOH 

Vv. 8. 


s. H20203; d. al. 


7.14 al.; s: eth, 
8. ac. a., NH4OH;1 al 


s. dil..a., NHsOH; sl. s. al. 
s. a. NH4OH; i. al. « 


I's. a., KON. 


s. dil. a.;,sl..s.al; 


s. al., eth., NH:OH, dil. a. 
s.a., NH,OH 

0.25 al. 

s. NHsOH; sl. s. al. 

s. NH:OH; i. ac. a. 

sl. s. al. } 

s. al. 


v. s. al., NHsOH 
s. eth., bz., chl., turp. 
8, a., alk 


s. HNOs; sl. s. a. 


i. ac. a. 
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ae <} n a oa ~ cob 


Name 


Gallium 
oxyquinolate........ ans 


Dimethylgallium amide. 
Dimethylgallium  chlo- 
ride monammine 
Dimethylgallium  chlo- 
ride diammine 
Methylgallium — dichlo- 


ride 
Methylgallium  dichlo- 
ride monammine 
Methylgallium — dichlo- 
ride pentammine 
Triethylgallium........ 
Triethylgallium mon- 
ammine 
Triethylgallium mono- 
etherate ¢ 
Trimethylgallium....... 
Trimethylgallium mon- 
ammine 
Trimethylgallium mono- 
etherate 
Germanium:* 


Tetraethoxylgermanium. 


Tetraethylgermanium.. . 
Hydrazine 

LOVMALe, erica sadn 
Iron 

acetate (ous).........%. 

“basic (ic) 

ammonium oxalate (ic) . 

benzoate (ic)........... 

cacodylate (ic)......... 

citrate (io): 2203S. 5.5% 

formate (i (ic). . afc 


oh (ous). fis a 


glycerophosphate (ic). . 


lactate (it) morons 
COUR rem ay. hnr 
malate (ic). . 
monmnetboikcemiatl. 
NG i e es 
oxalate (i¢)..:.......5. 
Une SCOUS).255°54 
potassium oxalate (ic). 
(ous). 
sodium oxalate (ic). ... . 
tartrate (ic).../....... 
if (ous)..... 
Lanthanum 
acetate.........5. 





























Margie Mol. Crystalline form, color and index 
wt. of refraction 
Ga(CoHeNO)3..... 501.88) grn.-yel- or jaaneaseeeee ek seek ae 
Ga(CHs3)2NHp. .... 175179) whi. cr .../:..00 see eed 
Ga(CHs)sCl:NAg.. | -152 26), .whitcr. clin eae eens bn ae Be 
Ga(CHs):CL2NHs3 «| 169,29). wh..cr... .:.e see ene 
Ga(CHs)Cle,...... 155.66] Wh.-cr. ..... «ks ae ne. 
Ga(CHs)Cle.NHs3.<|' 172.60] whicr..2\o2. | 6. eee eens 
Ga(CHs)Cle.5NH3..| 240.81) wheer.io...........0. ese ee 
Ga(CoHs)3is....4.. 156.84! col. Tia: cepa eee 
Ga(CsHs)3.NHi. |:.:.| 173.87) colvliq. conan are ane 
Ga(CoHs)s. 230.92): col. liq....:<..c01eele eae ses 1. 
(C2H5)20 
Ga(CHs)3......:.. 114.'70}\ coly-iq.. << 0:2) sb 5 eee eee 
Ga(CHs)3.NHs. . 131}; 82)"wh. er... : We. ee eee we 
Ga(CHs)s. 188,87] col:liq: 3%), Sei be eee eee ae 
(C2H5)20 
Ge(OC2Hs)4....... 252).'76|colliq..c.tccutey eee tee 
Ge(C2Hs)s......... 188.76} 1.400.....:2/ othe aee een eee 
NaH 2HCOOH.:..|| 124.08] (cub... -«. scsee eae 
OR ca 245. 95] need.....2: %.. seen ere eee ee 
FeOH(C2H302)2,..| 190.89] br.-red powd.............s0ee0 0005 
(NHy)sBe(C204)s. 378, 06] monocl,. gral) deg. seahenseerenneaey eae 
Fe2(C7HsO2)6...... 837.91) Br: powd.....<.kperuireiiernerness tee 
Si eerty 466.77| yelsh amor. powd...............05 
eC6Hs07.3He' 298, 93| red-br. scales. 4)... cayeseeee nn 4 ae 
Fe(CHOs)3........ 190.86! 'cr., red Dowd. yn seamen oir trs 
| Fe(CHOs)3.H20.; «..|, 208. 88} Yel. or... 1.20 de ee ree 
Fe(CHO2)2.2Hs0....|- 181/89]. 5)... <0) en eee 
.| Fee{CsHs(OH)2. 621.90} yelsh.-grn. scales or powd.......... 
OPOsls 
Fe(C3Hs50s3)3....... 822.96] ‘br. amor., delid, .. aeereeeeennenires 
Fe(C3Hs03)2.3H20.| 287.96] grn.-wh. cr. or powd............... 
.| Feo(C4H40s)s...... 507.77 br. hyg. acaless:, <5 <. seumediee ss ba dé. 
. | Fee(CHsAsQ3)s....| 525.54] redsh.-br. lust. scales............... 
peanOya a3 ee 899.61] br.-red fatty lumps................ 
Feo(C204)s......... $75.68} amor. iiii..s..,c0d> aes see ee 
FeC204.2H20. . 179.87] rhomb. pa.iyeéls.. 5... «et wdh Js b Ov. 
-| K3Fe(C204)s. 3H20.| 491.19] monocl. grn 
K2Fe(C204)2.2H20.| 346.07] gold need........ 
2Nasl"e(C20,)s. 939.80) grit lor’ \ Haws caecn amen hee 
9H20 
1 bah arcs 3H20..| 573.79] redsh.-br. scales............,.-. 00 
.| FeCyHaOc. . ; 203. 87) Ory tis. sas v.00 dhe ein pleat 
.| La(CHsCOO)s. 343 OL). 0c.) 0A ae ae 
1}H20 





* See end of table. 
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Solubility in grams per 100 em of 























Boiling 

point, °C | rad ue Alcohol, acids, ete. 
subl. vac. 0001 0012 8. a., alk.; sl. s. al. 
subl. 60 vac. | ....... se ie RO | Giese ik Sees 
NS xP vy. s. NHs; 8. eth. 
mutes Ls oe d. d. v. 8. NH3; i. eth. 
1 oe ae ae d. ae fe\eteior 2] War Beethy 
ad i d. Dh oteistoner Hels Othe 
age eae ae d. Aa daccie,s tds SEs 
142.6 Ce) Ae aoe s. eth. 
Oe Eek a d. Ae ab ds.cia' NPY chaies crake A.» a RAE 
ecpre tee ne d. Rees ce 1 |ts.eéth. 
DD 0 Yeh 12762 We Rae SD |. s. eth., NH; 
subl. vac. Cc Ss PS 8. eth., NH3; i. pet. eth. 
gg7ez OP Pore F253 s. NHz, eth 
TRB me il, sucka kis wll ode oe «7 tl: Cac OM PIMERS 1a -c beleions 
163.5 1, PR Ot ee s. HCl 
»( pee eae 8. Dp cdc ROOTS. e525 

attr: Eta v. 8) Ags 20/) one EL. <BR. 
apn ee i. Pde ie ase aeral 
A Oe a 42.70 345100 ote a's Se 
aan Ao ci i. b...... | 8. hl eth, al 
ae a Lise 6.67 hee cee’ | 8k: all 
Pe. Aude 8. 8. i. al. 
phy 1 Ae EIS 8. veeeeee | V. 6h 8, al 
» fai Ppe RD 8. d. oretepdatareret RPG osche tte 
Ee eee aS sl. 8. Beh dccae Pie SR, | OF. 
rapt ote aes 5025 A CE or i. al. 
Bene A act i Vv. 8. i. eth. 
Ae een 2.110 8.5100 s. alk. citrate; v. sl. s. al 
ett in eee 8. bts sss feel. 
aah hee een 50 fina caine (}vabveth: 
ot at eae i. Sasa )} Be Oy Bh, One 
Pk ae v. 8. Vv. 8. 8s. a.; i. al. 
At Be 0.022 0.026 8. a. 
‘Ge te ten 8. Peis. (fala. 
ore ee 8. 8. ee 
Porgy ec 40 ees UM aaa ss OMA, o's Oi. 
ee 8. Bh Res dl kediats 1 PIII AB. 
Pee tek gles 0.87716 Os 6 56k HP arses Oe. conten 
Fee te 16.8825 Pesce (fl stasee ele MT OIRIOR. . SOR. 
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Nat Name Barone Mol. | Crystalline es color and index. 
wt. _ of refraction . 
Lanthanum % 
1). © ditratees tty oa)... od 2(LaCeHaOy)37H20 4.686103!) ... . < ispecies satiate 
74 hexaantipyrine perchlo- cca 2213 | 95}\col.. hex. :er./. piemeeeeniee ne siete ere 
rate 4) 3 
3 hexaantipyrine iodide... | (La(COCisHi2N2)6 |2296.84| yel. cr... ..2..... cece eee eeeeene F 
3 
4 oxalate gueineyy:t...: : L42(C204)3.9H20....\| 703.98]: wh. ..... . cet tess oteletterienee iia a6 
Lead 
5 acetate. suMeue ov... Pb(C2H302)2:8H20. | 379.31} monocl. wh., 8 1.576............. At 
6 Ore apes ancl an Pb(C2HsO2)2.10H20) 505.42) rhomb. cr... 1.........0.00e-peeee 
7 “basic -|' Pbo(C2H302)40H.. .| 608. 52):wh. .. -.... scctn eae enna Bere 
8 i EEE BPs Pb(C2H302)2Pb 684.52) monocl, wh. : dace eeeeeeenet sss 
Oa 
9 eS ¢s ae Ae edie 807.'74]| wh: micr. need)... cece eeeimeern e 
)2 
10| benzoate. Pb(C7Hs02)2,H20. .| 467.31) wh. er. powd.. 
11 citrate... .| Pb3(C6Hs07)2.3H20}| 1053.78] wh. er. powd.. 
12 formate: .is.dy.8-\/e,. Pb(CHO2)2........ ; 
13 doesnot EONS,“ SAN Pb(Ci2H2302)2..... 
14 myrista Pb(Ci4H2702)2. . . 
15 paki dan a (6) Pb(CioH780s3)2.... . 
16 oxalate sue aiicelkee se - HOO ut. Pe sherd cians 
17 palmitate. ...2¢.......-] Pb(CieH310e2)2..... 
18 BtEATALes wes aria Meena Pb(CisH35O02)2..... 273. TEN WH. DOW. ccd Bases cette re ene Eee aicaehs 
19 tartrate See ee ee MOGs onc da awe 355,25] wh. cr. powd.f. owcsetemiestis > ee 
20 Matraathyilesdace sereabetare, sd Pb(C2Hs)a.d.ihae we 323.38) col. liq., or flame, grn. marg., 1.5218. 
21 Tetramethyllead....... PhCH sas. pees 267.31) liq, 1. 5128 
22 Tetraphenyllead........ PH(CEHs) 4h cde. 515.38} wh. need 
23 Triethyllead........... Phe(CoHs)6.../.... 588. 67P liq... ... > safy denne eReenene Ere 
Lithium é 
24 acetate. . .| LiC2H302.2H20. . 101.99] rhomb. wh., aw 1.40, 6 1.50......:.. 
25 acetylsalicylate. . . TaCoH704....562...; 185,99 sl. hyg. powd.; d. in moist air...... 
26 benzoate hse fe. 2.4 LiC7HsO2........... 127.98| wh: er: or powd.:2.20ccce.«<-k 0 
O77, coltratest: excila.gecs «at LisCs6Hs07.4H20. 281.92} col. cr. or de ae, ane ae oe 
28) vformate, fake ced fas es LiCHO2.H20...... 69.96] rhomb. col. Meee hte 
DO) Slate teziien suse sth eae LaCsHsO3......g}..: 95.98) wh. cr. powd.. 
BOC, Wsnvaters. Atha sateen TiCazHesOpiiis |. ...] LOC SEZ Ni. Ie. oc ode doe ae 
31 myristate. .. ..-| LiCuwHe70e2..,..... V2, SAG ey Oho oy orks 
32 oxalate..... vote Muga O bad Sate «vio 101.88): col. Gt: 2: ce Ae aeesauclale tate 
33  geid. dias fae «+ opal CsO4 HaG, bs. . p 11308). oo... sete 
34 palmitate,,............] LiCisHs102........ QG2 IST! s,. ahs wfe an Cen castes 
35 salicylatend.. Joc duesss LiC7HsOs..........] 143.98] wh. powd., deliq 
36 Btearateddis . leds eves LiCisHysO2........ ZOO 2illec sob. aii capa 
87}, stertratess jhe os a. LivCsHaOc.Hs0....| 179.93] wh. er. powd 
38 thallium tartrate....... hit erent 895/30) trick)... jyyaargp a taee assem irate aa oat ie 
2He 
39] urate... wslge esses | LUHCsHaNaQs, ..... 174.00} whi. powd).2s"w vee caine oe ABs 
Magnesium 
40 acetate, . .| Mg(C2H302)2.4H20 | 214.43) monocl. col., deliq., 8 1.491......... 
41 DORBOREA. c)cy,skne ae cote Ma(C7Hs02)2.3H20} 320.44) wh. powd...........0-.eeee eevee 
2 Bitrate sa aacvene bes sak Mast Canre: 703.26} wh: gran: powd.<.....0 «> «sche = 
14Ho( 
43 formateSth ose east Mg(CHOs)2,2H20..| 150.37] rhomb. col.............+.++---4w-s 

















488 






ue 





HANDBOOK OF CHEMISTRY AND PHYSICS 
METAL-ORGANIC COMPOUNDS (Continued) 












































Solubility in grams per 100 cm? of 
No oa gr. or orig 3 3 Dying ar 
density point, point, ° 0 ot . 
water Es a Alcohol, acids, ete. 
amet Vi eg oI) Ee RE. cee OPI Pp bhalen « 0.820 10% cit. a. 
Piller van. Wek es pave | 290-6.d.... | (20. S82. 5 ., DBO he eM hss | G side bey cehetil: ool 
Bien Cea he PN 268=9id.haloy. Pe. dee. $host ARO a IM Boo ll csdemeeawctaatpatees <tate 
Wee eae NW v 45s as. is | 108. 908.1. CONDOS Walt J. .8 lo fascia oplatirelaes «aes 
209100 i. al. 
aMiraccs i. al. 
BM a xn sl. s. al 
4 ee ae y. 8. al 
18.2 Bi. al. 
Bee P| ge ap es ameatabedes «TRE 
OEM late seta rc% rarer rors 104.7. deoriq 20 W201 OOOH kt es, 0.00925 al. 
141)... hAG -Obo, 108, fia lay CO.e98..... . O05 17 Daw... 0.00425 al. 
Re Merelotersorsharenier- HON OE Otte 20. TES LOPE ble dBA 15, s. al. 
16.| 5.28 d. 300007 .thg] 1) 208.1... 0.000168 sMis es s. HNOs; i. al. 
Ba Mise ts foe Fata Niccrayorers LIZ wog 1h OL SS ..0), 0:005451,I)alé!.., 0.000% al... 
EMME iia tettletc.s vic.» WE IIe || GES See O00525 Fetes 0.00025 al. 
PUMPER OR nance en SWOT. 10 98 W) GA.ELS...... ie(eOe Me Wekh ss... 8. HNO3, KOH;.i, al., ac 
a.,amm. acetate ~ 
20iKE650%.... ... |! bevon wad } 200 d.; 9119 } i. s. bz., pet. eth.; sl. s. al. 
*21-| 1.995 —27.5 110 i 8. bz., pet. eth.; sl. s. al, 
22 07461 ade Ex eae cis See ee; Sk s. bz. 
28 d. ic BAGG) 3. bhetand metro oot ae 
24 d. 30015 Vv. 8 21,5 al 
PRR R foectaty aratoh Hilson AGM ott ER EES. 1... 100 Hieheh os 25 al. 
Pee ena aidtenrernc en ow sacwcnss | LURE. 3325 4Q100 7.725, 1078 al, 
OU Eee we way «on TRS ROR fore: 74.525 66.7100 sl. s. al. eth. 
~ 28 | 1.46 dymeg 19 day RR AAR. 24.420 57.641% | s. form. a. 
Utd ROT Ot AM Haley ES Ake Ba Mey Pew ieee. [ows cbeppleorbams.. 6) 48 
BUT tosctantarsnetetsisics s ZOKB1 . 1. .siv] AE REE |. O.1BZ, fisth is... 0.44725 al. 
| ee vo 1 rs | ee os ee 0.036 «| s..4-.. 0.22425 al. 
32 | 2.121175 ks ty My hea] RO EGE oF 819 5 Sk). - ou apabwatdloowtite 0 Lady 
a ony oy eanbe eres eee BU PRR E35 || Roe REO lod ee 
BE Aa sie hota oA oan 2eAis ng Gg) ON)... OOLES Hi. 0.11825 al 
2 eee Bede oO EE URE... TSO S ELD: (os 50 al. 
OE ercsre oc IT PLUM ged eA... O01 A). bo. 0.08975 al 
So Si ee ee | ee ThE Sch i 55 they ART Marat etl ae 
RMR eens hice. PLL MMR ERE «0.0000 -fh vaca eo hn. loaneammedeteden ath. 2) kee 
a ese ce tor eS, OD. ONE RTA oct 27% 2.5100 sl. s. al 
40 | 1.454 ds tay TRON AT BES | n] 36/29; 66.458 v. s. al 
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Crystalline form, color and index 
Ww pe ? 


of refraction 








Magnesium 
1 lactate aT. ve 
2 laurate......... Sie oe 
3 myristate 
4 OlERtET Mee he a OS te ofecets 
5 oxalate Leen sree 
6 palmitate: nr... ore. 
a Salicylate: 2: <birasee ec 
8 Btearator, £27). eehdate% cle 
9 tartrate (C) Rae Roce 
10 (d) acid. . 
Manganese 
11 poetate. 2... oe... 
12 bensoates....sateare aati 
13 butyrate... sece0. dca 
14} . cacodylate P 
15]! “ertratel.s. 2 sciint dats s 
16 
17 
18 
19 
20 
21 
22 yet 
23 acetylide (ic)... 
24 benzoate (ic). . cA 
25 citrate (ous). 2..2...... 
26 diammonium acetate 
(ous) 
27 formate (ous).......... 
28 fulminate (ic).......... 
29 oxalate 1) See eos 
30 ous)... 
31 potassium tartrate (ous). 
32 tartrate (ous): sa). Bawa s 
33 bi- (ous)....... 
34 Aminophenylmercuric 
acetate (p) 
35 Biphenylmercury....... 
36 Chloromercuriphenol (0) 
37 Dibenzylmercury....... 


38 Diisobutylmercury. . . . . 


39 Diethylmercury........ 

40 Dimethylaminophenyl- 
mercuric acetate (p) 

41 Dimethylaniline mercury 
(p) 

42 Dimethylmercury...... 

43 Dinaphthylmercury (a). 














Mg(C3H503)2.3H20 
Meg(Ci2H2302)2... . 


| Mg(CisH2702)2... . 


Meg(CisH3302)2..... 
204.2H20.... . 
Heer avert 
Me(C 7H503)2. 412.0 

Me(CisH3502)2..... 
Mg(CsHs0s).5H20. 
.| MgHo(C4H406)2. 
4H20 


Mn(C2H302)2.4H20 
Mn(C7Hs02)2.3H20 
Mn(C4H7O2)2...... 


.| Mn[(CH3)2AsOz]s. . 


Mn3(C6Hs07)2. .... 
Mn(CHO»)2.2H20.. 


...| MnC3H702POs. . 
‘ eee 3H20 


"| He(CelsCOO)>.. 


Hg3(COO)s. CH: 
COH.CHe 
(NH3)2Hg 
(C2H302)2.H20 
HO: 






gs Oat. thea k ee 
Hg2C20u. 2. /...... 
HgKCsHi0s....... 
Hg2CsHaOe........ 
HgHCsHa0s....... 


CoHa(N He) HgO2 
CoH3 
CoHs-CoHs)oHg. .. 
YHsOHHgCl..... 

(C7H7)2Hg........ 

(C4Ho)2Hg......... 

(CsHs)aHg...ic.... 

CoHaN(CHs)2HgO2 

2H3 

(CoH«N(CHa)2}2Hg. 


(Obs) sHigiil. Gi oc.. 
Oyo Hg arcs cen 





yelsh. powd. or mass.....,....-.5.. 
wh. powd 


wh. powd 
monoel 
Thomb,..... s..7er ;eebEeereathh : 








monool:, paSred..,+..0e¢0eneo-b Oe 
flat-pr ::...-.42c others nite erect viens 
Tose-red, POWG. sien sae mene seth 
redsh.-wh. er. bowthis VSO Fe STE 
eli es powd.. i BBA 
wh. or sl. redsh. odorl. powd. 
monocl. pa. red 





wh. 80. OF POWd:.5=-ss5eeuhc =e 
micaceous scales. . 
wh. powd.... 
wh. er. powd. 
wh. powdy Sie be as rece 





cub. wh 


Wh. Cr. DOW 0:08 «ais ee RE cons 
yelsh.-wh. cr. powd...........+at. 
wh. cr. powd 


506. 
329. 
382. 


314.75) col. liq 
258.69) col. iia of hasélodors cae ateayacpee oe 
379.72| long. col. need 


440.78) lust. need.’ sjsckivni ees sh t (eh 


75 
11 
72 


long brittle col. need............ i. 


230. 66 
329, 68 


col. liq., sweet odor............ 5005 
rhomb. wh 
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Solubility in grams per 100 cm? of 









Melting» | Boiling 





No. d 
" point, * point, °C Cold Hot é 
wie ates Alcohol, acids, etc. 

Tina ne.. oo. (ERR. ady dle, NE. F. 3.3 16.7100 i. al., eth. 
2) Ht Os anes 0.00725) eT ea, 0.59125 al. 
2) hs To Otto pat. dee... 0.00625: M3134... 0.0235 al. 
PR Ree teers siecle Reckitt ask. ORE. | Lb, He -05.. 8. linseed oil; 'sl. s. al., eth. 
5 | 2.45(23H20) rie iter detlliy. A BELT 0.0716 0.038100 8. a., alk, oxal. 
3 REG. E Ges 12 bint vind 14.208. 2. 0.00825 ja ffi "h.).,. ok al. 








al. 
ibe ts - H2S04, HNO; 
i i. al 


; al., NaCl, amm, benz. 


Be eee sl. s. al 

d. i. al. * 

8 s. al., NHsOH 

i s. HCl; sl. s, HNOs 

i sl. s. HNO; 

ath 4. i. al. 

bei: ia. 
A RECS ee OTE yb dae erat if i. 8. dil. a.;sl.s. chl. al.; i. eth. 
JID), Saeed GT ee | a OSA difficultly| soluble in} common goly. 
BEES s Sue's Oekics LD 2.0 Ry dine Clee! |. | esl HLA s. NaOH 
SR Nees eve lac eG. ; |, Ont oie a. 8. al., eth., chl.,'OSs, ac. a. 

bz., eth. acet.; sl. s. Igr. 
38 | 1.83516 volat. 100 205-7 7? BIE: |¥ Nee. s. eth., al. 
| LE! St ie 159° i. i. v. s. eth.; sl. s. al. 
| ON L6Siewog hve eI BT. be. | re i. 8. bz., chl., al., dil. a. 
ES 169... Meee ON.) Dette ED. s. chl.; sl. s. al., eth. dil. 
HCl 
oe... ern. OS—BEiNES || 5c.) Pb .. s..al., eth. 
ha 243: (188); |... STIR 4 i. sl. 8. s. b. C82, chh.;\sl. s. bz 
9 eth.; v. sl. s. bh. bz. 

















ee ee ee ee eee 
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Mercury 
Dipherotnetoory BW Sovchs (CoHs)oHg........ 
Dipropylmercury....... (CHsCH2CH3)sHg 
Ditolylmercury (0)... .. C;H7HgC7H7...... 
Ethane hexamercarbide. | CoHgsO2(OH):.... . 
Ethylmercuric chloride.. | CoHsHgCl......... 
ydroxide CoHsHgOH....... 
Methylmercurie chloride | CHsHgCl......... 
iodide..| CH3Hgl........... 
Naphthylmercuric ace- CwHeHeOs0oH. 
tate (a) 
Naphthylmercuric chlo-| CioHsHgCl........ 
ride (a) : 
Phenylmercuric acetate. | CsHsHgQ2CoHs... . 
bromide | CsHsHgBr........ 
* chloride.| CsHsHgCl......... 
* eyanide.| CsHsHgCN........ 
g nitrate.. | CsHsHgNOs3....... 
hn ae bromide | C7H7HgBr......... 
Pp. 
Tolylmercuric chloride | C7H7HgCl......... 
(p) 
Neodymium 
acetater: viet: aot Maat ae Os)3.H20.. 
acetylacetonate......... d(CH3 
MSSGHCOCH:)s 
hexaantipyrine perchlo- | [Nd(COCi9Hi2No)6 
rate (Cl0,)s] 
a iodide... Cie Saeed 
3 
xalate.............+--| Ndo(C20u)3.10H20. 
ckel , 
acetate! uit. de 8... Ni(C2H302)2....... 
dimethylglyoxime...... SCN: 
2 
formate... . . -..learaee Ni(CHO:)2.2H20.. . 
oxalaté. ©...) Ui. s.dledaed NiC204.2H20...... 
tetrapyridine fluosilicate | Ni(CsHsN).SiFs. . . 
Potassium 
POBURUG Peal tis. 0: atalb iss KCoH302.......... 
acid MORASS). KH(C2H302)2...... 
acetylsalicylate. . .. | K.C9H704.2H20.. . . 
ammonium tartrate... KNHsCaHu0c..... 
antimony] tartrate (tar- | KSbOCsHs06.4 H2O 
tar emetic) 
benséatdt:,. Ul. 00d. ean 3H20.. 
borotartrate........... CoB BOr:. .. cared: 
eacodylate............. AGE Aus. he 4 
citrate. .....| KsCeHs07.H20. 
monobasi¢...... KH2(CsHs07)..... 
cobalt malonate........ KeCo(CsH20,)e. . 
ethylsulfate............| KC2HsSOu......... 
ferric oxalate........... | KFe(C204)2.25 














339. 
441.4: 


2219. 
2301. 
732. 


176. 
288. 


184. 
182. 


516. 

98. 
158. 
254. 


205. 
333. 


214 


"| 913.95) 


194 


324.3! 
230. 
341. 


164 


H20.)| 315. 













Crystalline form, color and index 
of refraction 


wh. . tabl 
yelsh. -wh. powd.... fifo etS | &. 
sily. irid. leaf! 4; ) ep ceeereeanee ee Ue 
sily. irid. leaf. 4... 2.22 sesame te 
wh. cr., disg. odor... .... oe oe 
col. pearly leaf..... ioina Agee B, 
fine need 


silk quad. tabl. 7}... oie eee. esas 


rhomb. sm. wh. lust. pr............ 
rhomb. wh. lust. tabl..............+ 
wh: satiny leaf. QU0aRidawsiccuns bebe 
rhomb::longipre die anseemeteiees | ae 
rhomb. tabl : 
thin, lust. gray 60, Paseeieitee-aet oe 


rhomb: silky abl. ncs.cnwupenie ace 


grn. pr 


STH..OFi« eee 
It.-grn. powd... 





rhomb: bl.egriivs ts criace re meeisteMiele 
lust. wh, powd., deliq.............- 


wh. er. powd 
rhomb. col., 1.620, 1.636, 1.638. .... 








i 
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Melting 
point, °C 


| 120, subl. 


285-9 d. 
270-2 
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Boiling 
point, °C 


204105 













Solubility in grams per 100 em? of 








: Lad spe Alcohol, acids, ete. 
i, i 8. ere , OSs, bz; sls. eth, 
sch MOR | om v. 8. eth.; s. al. 
LISI ho s. h. bz. 
i {) 1. 
pT gs || lene, Sta v. s. h. al.; sl. s. eth. 
i. i. s. eth.; sl. s. ¢. al.; v. s. bial. 
i. Hees. <' |v. & meth. alieteneth, at 
i, i. s.al., ac. a., bz., C82, fats; 
sl. s. eth. 
i i sl. s. bz., al. 
sl. s. sl. s 8. glac. ac. a.; bz. al. 
i. ri 8. al., bz., pyr. 
AREA RAD. sl. s. h. al., bz., pyr., eth. 
Re os aid sl. s s. h. al., bz. 
i sl. s s. h. al., bz. 
SSL DH... s. chl., al., bz.; i.e. CSs 
i i. sl. s. h. a bz., chl., acet., 
pyr.; i. eth. 
262 MYA? 324.3) | on cee Siig 
O00 ROOM S600 | oon vaccine RAR «88 . 
ITC SOAS. so. [ites eR. 1 ES 
00007425) 22.2... a 
BGG 7 nl) tat. - i. al. 
i i s. abs. al., a5 4) ac. a 
NH;OH 
Oy TI bs A. odo cai ne. ee 
i s. a., NH4 salts; vy. sl. s. bh 
oxal. a. 
25320; 49262 33 al; i. eth. 
286.331 
Re | d. s. al., acet. 








| oe 
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No Name Formula Mol. | Crystalline form, color and index 
wt. of refraction 
Potassium 
1 ferric oxalate...........| K3Fe(C20,)s. ae 401/19) mondcl:: he eee ok 
2|  fluoresceinate.......... 2 Gun «| 408.28 hired’ powd.:..c: eae Sol 
3 ormiatey titty. on wits a el ER OCH Oeics 0 oo 84, 11] rhomb. eol., deliq: sasceeeete le. 
4 glycerophosphate...... ‘| CaHOsPO(OK)» 248 27) col. to sl. yelsh. mas eeie, Jk 
Ol EELACtALe Se eee Gh ane # te KC3Hs03 + xH20 . aa 14) col. to yelsh. syrupy lig......... 
tH20 
6 lithium tartrate (dl)... . Se a 212.09) monoel., 8 1.523 fede Sten &. 
o \apnalate; len a es. jn. KO HAOs.. 210.23} col., viscid mass. . 
8 methane disulfonate. . . -| KSOsCH2KSOs. . 252.34 monocl., B 1.539... 
9} methylsulfate.......... 2KCH3S0;.H20.. 318.38] wh. cr. ; |. cee see 
10 eer gened, 5-disul- | K2CioHeO2S».2H20. | 336.40 monocl., HAS), 1.669, 1.697. . 
onate 
ll Oleali6 1s, th: eee wine KCisH3302........ 320.36 pee re er: = brnsh. soft mass, « 
52, y 1 
12m) oxalate: inact. cde ccee. K2C204.H20....... 184, 22] monodl. wh., 1.440, 1.485, 1.550..... 
13 “acid... CLO grat a 128.11} monocl. col., 1.415, 1.545.. 
14 ef ¥ Sone ae eich 137 12) trim. te ee 
15 is hes KHC204.H20 «| 146. 12h phomb. ... Se ee 
16 tetra- 2K2H(C204)3.2H20. | 458.45 rhomb., 1.48, 1.52, 1.55............ 
17 ty - | KH3(C204)2.2H20..| 254. 15} tricl. col Prt ee ae 
18 ephoncleullonate,. Wavelets CeHsOuSK.2H20.. .} 248.23] rhomb., 1,527, 1.568, 1.647......___ 
LOS ps be ee eee SES OAS Koes eae 212.20] rhomb., Pig 1.608, 1.694......... 
20 phthalate, acid. . 0 Om) 204.14! rhomb. ool} 25, leanne a 
21 picrate Me Rother setae mah, KCceH207Ns....... 267.14) rhomb., 1.527, 1.903, 1.952......... 
22h sDIDER ARC. sora «npr KCi2H904.........| 256,17} It.-yel. cr«powd................... 
23 propionate. . KC3Hs02.H20. .... 130.15} wh. hyg. or:s9. eee 
24 propylsulfate. .. j BH SOE. sees on 178.21] wh. er. powd 
Rai. (SAllOvlatecse cence CeH«(OH)COOK...| 176.14) wh. powd........................ 
26 santoninate............ KCisHi905........ 302.25] wh. deliq. cr. powd................ 
27 sodium antimonyl tar- | KNaCsH30s(SbO) .| 346.88] wh. scales or Dowd! shes ce... 
» trate 
28 sodium tartrate........ poe ey 264.18} monoeliicolits.. aaameenae< atte 
3H2 
29 i “ (Ro- a 282.19/ rhomb. ccl., 1.492, 1.493, 1.496... .. 
chelle salt) 20 
30 RUORTAUG....”. 27 IIe ss KCcEex0s ett Se | 322.37) wh. cr. powdiaga seen eeaC en eeee 
31 strontium chromium KSrCr(C20s4)s. 550/83) \ criss. ccc dare eae ee eee 
oxalate 6H20 
32 succinate Wot te Bees as K204Hs04.3H20. . .| 248.28) rhomb 
33 tyes ae, KH(CsHsO,)o...... 74,19) 
34 acid .. | KCsH50.. . : 
35 4 .| KCsH50s. 220. . 17) rhomb., 0, 
36 tartrate CM inaliere Wela ahs K2CsHi05.3H20. . .| 235.24] monocl. col., B 1.526. 
37 Cio ee ee ae Ke(CsHyOc)..... . . 226.23} monocl. col. . 
38 L; acid (d)., .| KH(CaHa0c)...... 188.14] rhomb. col. . 
39 a vial CNRS 9 Bae KH(C4Hi0e)...... 188.14} monocl. col 
40 uranium oxalate........ K4U(C204)s.5H20..| 836.62] monocl.................0000-. 
41 * oxoacetate..... KU02(C2H302)s 504.83) Gate . «.oiescyaieyeel tian La 
HOH 
42 urate, acid....,........] KHCsH2NsO3..... 206, 16). wh. powd! occ sore 
43 uroxasate, acid......... KCsH2NiOe....... 253,15) a 1.468, + 1.620)... ssc cane ine 
| 
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Solubility in grams per 100 em3 of 

















No.|°) Speer or on} Melting Boiling : 
density: point, °C point, °C bas! Be Alcohol, acids, ete. 
1 ag Esai «oe —3H20, 100 | d. 230 4.70 117.7% | 8. acet.; iv al., NH3° 
rate encores | RL abe OP LA ART Boj CMON BoD m goa | L oldsn ace Oe Eee 5 do 
3} 1.91 167.5 d. 33118 657% 8. al.; i. eth. 
MMT Matter ay ccotcenye: af ieosra OOS ATI AR TE... v.38. v. 8. 8. al. 
DANS avd ersb aches) av 6.2 RD ce s. al.; i. eth. 
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No. Name Formula Mol. | Crystalline form, color and index - 
wt. _ of refraction 
Potassium 
1] isovalerate: ............ KCsHo0>.. .| 140.17] wh. to yelsh., hye. C..  ee Ee 
2 xanthogenate.. Gata ebee s KS2COC2Hs..=.... 160-26)'col.-It. yel. proj) gee... 1 a 
Praseodymium 
3} jacetatéer 22) kek ben ot) Re 3H20...| 372.104 ern: need), ..5..).ca ee | ee 
4 acetylacetonate!....... Pr(CH3 438,08)\cr. Dpt.ccc. sc es 
COCHCOCHs)s 
5 Rexsentinyzing per- ao 2215, 95) ern. hex. leaf. ...........-Mteh 1k 
chlorate 2 
Oil conalate sic yeaachens PulGs 10H20..| 726.00] It. GUNA 1O0. Peete iisieinsie See aes 
Rubidium 
A | yavebatercostceete fit «ars RbC2H302.........] 144.46] col. nacreous leaf.................. 
8| _ tartrate, acid (di).......] RbHCsHiOs.......| 234.48 trim. pr. i 01-2). Lee RS LSE 
Samarium 
Di) Miacetatevsus cauitaemoas Sm(C2Hs02) 9.320: 381/55] 01... -. sos erase eee 
10 acetylacetonate. . ees cre Sm(CH3 447, 69] oy.imass; Jos eee ee 
COCHCOCHs); , 
S21 oxalatedvec.-sfiscridth Noss Sme(C204)3.10H20.| 745.02] oryst.......ic...+.cts0e. tl RE 
Scandium ; 
12 acetylacetonate. ....... Sc(CH3 342,26} col. pl... 0. .0hadeuemee MAMLS 2ate 
ie ees 
13| _ oxalate,...............| See(C20.)3.5H20, ..| 444,28 OfyBt......... sikh cere aeeE: 
Silicon: 
14} Chloromethy!l silicane...| SiH2CICHs....... . 80.56) lic:.. aU ae ee oe 
15| Di-p-aminoazobenzene | (NH2CsHsNoCs 538.30} cinnamon br. need........./....... 
fluosilicate Hs)2. HoSiF's 
16} Di-p-aminobenzoic acid | (NH2CeHsCOOH).. | 418.20 Dr..Wh, «92 dc asthe see REE! Le 
fluosilicate 2SiF'6 F ; 
17 Dianiline fluosilicate.. . . (CcHsNH2)2, 330.20} itreg. pl. .wh...scceeeceeewen eRe 
20116 
18| Dichloromethyl silicane. | SIHCleCHs...,....] 115.01] ........cccceeseseevceseeceeees 
19| Didiphenylamine fluo- | [ CcHs)2NH]2. 482.26) wh..rods. Jk Magee eee ae 
silicate 251F"s 
20| Diethylaniline fluosil- (CeHsNHC2Hs)2. 386. 26}, wh. pr. «.::0.< cru Bee ener 
icate 2SiF's 
21 Dimethyl aniline fluo- | (CsHsNHCHs)2. 358.23) monocl. why. ssseecneeeees sce 
silicate HaSik's 
22 Dimethy] silicane....... SiHo(CHs)2........ 60.12) oo. sa.che Sopa aes 
23 Di-e-naphthylamine (CioH7NH2)2. 430.23) wh. needicda. vet eeeneeE eee ae 
fluosilicate HaSik’s 
24 Di-6-naphthylamine (CioH7N He) 2. 430.23] hex. wh... dupa eeeeeeetees tir 
fluosilicate HaSil's 
25 Aiieerekas fluo- ey HeNOs2)2. 420.20) rhomb. wh. pli i... .us. cassie fy. ke 
silicate 2Sil's 
26 Dinitrosodiphenylamine ((CeHs)2N = NO}. | 540.26] indigo or...... sty. esau ek). one 
fluosilicate 2il's 
27 Di-o-toluidine fluosilicate} (CsHsNH2CHs)2. 358.23] rhomb. wh............- DareeS |. 8k 
20116 
28 Di-m-toluidine fluo- (CeHsNH2CHs)2. 358.23] wh. rect. pr.........ecees dath.Jd. WE 
silicate HoSiF’s 
29 Di-p-toluidine fluosilicate aN Bat ieha 358, 23) wh. need., unst.......0.+eccecesede 
oSiF 
30 Hexamethyl disilicane... | Six(CHs)s......... 146. 26) a: 205:5i0s 0. cane - 
31 Methyl silicane......... SiHsCHs. . wee of BOLL, 55 cco. oly cue cle ener an onl 
32 Phenylene diamine fluo- | CaHs(NH2)2. 252.15} choc. br. pr.cg sea eee cor 
silicate (m) HeSil’s 
a ee ee 
496 





















Solubility i in grams per 100 cm$ of 





























 Melti n Boiling : | 
point, PY ity oe Hot Aleohol, acids, ete, 
ge GogGOGORR U8 | eaae ae an te a VS Wb Tia) b canh addoo tare bmced. sack 
2 | 1.55821.5 d. > 200 200 Vases Mupeatr. Ae, 20 al.; i. eth. 
| ORS s sagem BGA. scone «hie ECAR - FelSs eH WLI) t= il) Abenteri-anitebee sod.n 
Oia: Aaa LAO Mee ATS Sicys,2 ado ly cee eRSaTe et 5. s. CS2 
Oh doo. DOGO Ney air toe Rad:-b:., Mabe Pee feo il enanscse scheme td © 
Ste et Ne co bums dle /hOcRER. b 0.09825) 1} sicdel.. 8. a. 
1) colt} cca acel| iE ean Nai me a iPass is | IDee at hae 
8 | 2.282 De Ruan pla tee Bde. is. 1.1825 11,7100 
SO) Er eee a hiatal Ml ited 152% Re di 
Sy Renee Wag 5 T ee age. |. Ais fact bere pat 
MEN oj ee... | Jer cae: |. 0.000054 | ....... 
Oh SE 187.5 subl. 240-15 | 8. oy) il ence. 
Ee lho eS LAU Es Rye utara ince eisai ee 
14 | 0.935-80 —134.5 “ey ae i ieee Opava |. 
La hee era UT. may Ale HOY. OR? oti |e: TOTAL 1875, 95% al. 
UML ete Beige. wags die 1hG.bIEK.~ | whoa POLE. 0.9125, 95 % al. 
AO Se ieee BUbL230), fy a0-O54 «s « v.38 Scare i. al. 
18 | 0.93° OSE F Mina UeG-bie CMT ey eae os, [tele de na rewe tee 
PIM ida eis 's. « TA): 2a oP J” Wee ei Sa eile al BN 2.449275, 95% al. 
2A ie ES AGbSu Nadie SB Meet ~ | otax Osea s.. -979%, 95% al. 
Ee WE 4. Casaily WO. heel te. s. h. al.; i. c. al. 
22 | 0.68-80 —150 20 Lak Jee) generis fl cs tn, ke eee ee 
hy) a ee DB ingiy  debohe SRO. ROS. «EE OE Kecwte ss. -1504°5, 95% al. 
| oS ae Sas HO (SE SE = eel a (<< 081625, 95% al. 
ODN Neste a>. -s +s 200) wens the 488 Boe > WO obteatt sl. 1215, 95% al. 
Ci) Ce Vn) | er TS ee ao ee] oT 8425, 95% al. 
Ce Socks. | diccccccha | veckeee GeMER cl... 8. h. al.; i.e. al. 
MT cin eka diy dearer «ten cay SOT SRY «gO iad DS teal 8. h. al.; i, ¢. al. 
a es. Aon GaiOx 1+. |, OIA. | esa ee 
aaa 12.5-14 1eebiee | MMONGe Aho ts. bel tale 
“3 0.62787 — 156.5 OS SD Sree china: MMOS INS Or are:, cc, toa tit 
eee 243-4 weet. 5 < | eee. 0.06525, 95 % al. 
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Crystalline form, color and index 

















No. Name Formula wet af tofincant 
Silicon: 
1 Phenylene diamine fluo- Cah (No 
silicate (p) HaSiF, 
2 Silico-oxalic acid. ...... Six02(OH)p. . bats 
3|  Tolidine fluosilicate (0). .| (CHsN H»CcHs)>. 
Hisik'e 
Silver 
4 acebaterss tccai fos see eee AgC2H302......... 
5 Ibensoate sven... 26 v4.0: AgC7HsO2......... 
Oil) Gitrategee wanes sce AgsCeHs07........ 
7 fulminate..:...........| AgeC2N202........ 
8 leolatens ces. hate soar AgCsH;03.H20.... 
O4b lauratesecsciemtttetaas AgCi2He302....... 
10 myristate .| AgCisH2702....... 
11 oxalaten pense. AgeC20s.......--.+ 
12 palmitatesanccctee scent AgCisHsi02....... 
13 salicylate ..| AgCsHs0OH.COO.. . 
14 stearate... .:| AgCisHg5O2........ 
15 tartrate ( d) rete Six: eee AgeCsHa0c........ 
Sodium 
16] acetate................] NaC2H3O2.. s2|, 82002| wh. powd..5. aah see eee 
17 ied ciate inbtin cghaasts® NaC2H302.3H20. ..| 136.07] monocl: col 6fl., 8B 1.464. ONY et 
18 benzenesulfonate....... NaCcH;SO3....... 180: 10| wh. cr... Meek eae eens dane 
TO} benzoate ns wei hie NaC7Hs0O2......... 144.04) col. .or..... vcsnend bloat lee eens lo 
20 cacodylate!...../....:. ery Ais 214.02) wh. amor. -powd. pois.............. 
21 cinnamate....../.0)... Pte de :CH. 170.05} wh. erpowdl?). 5.2 .sesuheste. ts 
2010 -citratenvotedass-ctees 2NasCoHs07.11H20 | 714.23] rhomb. wh...............0-e 0s 
23 ethylsulfate............ NaC2Hs804.H2O...} 166.11) wh., v. hyg.or..........-.-.-+-se 
24 ferric oxalate........... 2NasFe(C20.)s. 957.82} monocl. grit .......seeueees sees 
10H20 
25 formate? 0:00 (ak NaCHOy..........| 68.00} monoel. col., deliq.........2...... 
26 furaorviatess issn. di!st C4H3 160. 03):1¢. br.. powd: estas teats ene 
OCHCHCOONa 
27 — glycerophosphate.......| NavCsH7POv.H20. .| 234.08] yelsh., viscid lig.; wh. er. or powd... 
28 “ pitt At cad Bs 315.15] wh. odorl. plates or scales, or powd. . 
54He 
29 laotatesttcng nace doa en: NaCsH50s......... 119, 04) col. orvelsh, iG. cee eae a 
30 magnesium tartrate. .... ee 546.53} wh. powd. S044... uakeamwaess evs 
: OHe 
31 methylatey. 3.0 22s b.02 CH30Na.2CHs0OH.| 118.08} wh. powd............-.2eeeeeeeee 
32 methylarsenate......... br mane. 202.04) wh. cr. powd:. .4,.<.7s seenneitne @s 54 
6He 
33 methylsulfate.......... NaCH;S0.: Hv0.;... |) 152.10) col. hyg. or... 4.0 sales salen 
34 oenanthate............ NaCHj(CH2)sCOO.| 152.10] wh. er. powd. or leaf............... 
35 oxalate. . catel Narain 8.2. os << 133, 90) OO1., OF...:.|-s'sccshdete inane nent eteat ae stata 
36 See smoide vena P ean aN H:0.. 130.02! monocl. .:...5.).. see wnne ee Geen 
37 phenatenss) .pseide. 116,04) wh. -deliq. or... Sune cemmanuane se 
38 phenolsulfonate.,...... Caio “Or: §0:0Na. | 232.13! col. cr. or gran., Sheff, 50sec ee 
2H.0 : 
39 phthalate.............. re aie 210.03) wh. powd. “2... ..2..-sass ease ose 
1:9) 
498 







| 
| 
| 








23 | 
24 | 1.973175 


25 | 1.92 
26 | 1.919 





Melting 
point, °C 


253 
d. 
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Boiling r 
point, °C Cold 
water 


0.02318 


0.07518 
ca. 7.7 
0.00735 
0.0033918 
0.00435 


s. 
0.004% 
0.218 


119° 
8. 

ae: FEE. ds 8. 

PET te fe 62.5% 
Sr dace Ae s. 


9.1 


d. 9125 


142 
32.5 
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ss Alcohol, acids, ete. 
a 0.014%, 95% al. 
ig Me AR ee oe ee 
lat os -01375, 95% al. 
CA el eres ee ee ee eh Sa! 
s. v. sl. s. al. 
BHT. tise 8. a.  NHsOH, KCN, 
Na2Se 
8. vy. s. NHsOH; i. HNO; 
elt... | 0.000 al. atembee oa 
Eee tc 0.00825, al. 
ee oe s. a., NHsOH, KCN 
Tee. 0.00725 al. 
yet. . 8, al. 
BRAS 0 0.00725 al. 
0.2035 | s. a., NHsOH, KCN 
17Q100 2.138 al. 
30350 2.138 al. 
76.9100 | 9.325, 8.37 a] 
ene ie 8. al. 
5100 s. glyc.,; 0.625 90% al. 
250100 sl. s. al. 
ae 142 al 
£30100.) he ok ee he ae 
160100 sl. s. al.; i. eth. 
Ot.<{'. sl. s. al.; i. eth. 
a7 eee s. al. 
eS TP i. al. 
NS s. al.; i. eth. 
w.ss.e [sls ales i bg., eth. pet. 
eth., oils 
Bt Rh s. al. 
335 s. al. 
OSH hevieraied aan... 1 22 
Bh facta so agtneie ct 
125100 205 glyc.; 7.410 al. 
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Mol. Crystalline form, color and index 
No. Name Formula Seti of neftngtiake 
Sodium 
1) propionate? ti. ..... .04| wh. gran. powd...... Res oheteihate. 5 
2 saccharate............. . 16) wh. powd)i.4 seen od coe 
& sBalicylate. soe kne ys.) ost » 04) wh. or. powdst's pynsommein es -. | 
4| .stearate.. J... th .27| wh. powd., fatty odor.............. 
5| succinate... . -| NasC4H404.6H2O. .| 270.12] wh. gran. or powd................. 
6| sulfanilate...... ..| CeHa(NH2)SO2 231.14) wh.,, lust. orlest-n eee 
ONa.2H20 
7|  sulfoxylate formaldehyde ee 154..11)thomb.. pr: ane 
2 
8 tartrate... 0... se... Na2C4H406.2H2O. .| 230.06) rhomb. col..............-.-...-.-e 
9 act eese, .f.... NaHCsH40¢.H20. .| 190.05] wh. cr. powd..... BIS, «Scie a ‘ 
10 pi yurate OWE Net eae 230. 06| hard, er. nodules or wh. gran. powd. 
11 PE PUOMED) cet staan ont NaHCsH2N4Qs. . 190.05], wh. .gran. powd. svveueese seen & 
12) valerate), es Sry os. NaCsHsOz......'... 124.07] col. cr. or wh. deliq. mass.......... 
13 xanthogenate 8:C(OC2Hs)SNa...| 144.16] yelsh. powd.............+..02.-0 i. 
Strontium 
14.) ‘acetate... ce. 00H Lo. Sr(C2H302)2.3H20..| 214.68] wh. cr. powd...........-......-.-- 
15 formate. .20..280 8 bas Sr(CHOo)2......... 177.65] rhomb., 1.559, 1.574, 1.598......... 
16 TT ates POEL on Sr(CHOz)2.2H20...| 213.68] rhomb. ‘col., 1.484, L 521, 1.538... 22. 
17 |  glycerophosphate....... SO hg -OC3Hs5 257.70) wh. powd... A, .... chosen. Od. 
2 
1S" Isctate.. 5. .d8 0S... Sr(C3Hs50z)2.3H20..| 319.75) wh: cr. or gran. powd.............. 
19 loxalate:?,.. ani Pa oot SrO@204.H2O....... 193.65} Col... . cd. terba ae ae eee ee 
20. Baligylatol. co neiesut ane Sr(C7H50s3)2. Lt ae 307... 74) Gol.icr: «sents Benen eens oat 
21 tartrate Oe Gos. < SrC4H40¢.4H20. . 307.72] monool. . . 5 deedees BORER Ove ees 
Thallium 
Pan. “aeetetecer lke ste tee a eee sOesn.. dees 263. 41) silk. wh. cr.; deligue se eeaemeien oe. 
Thorium 
23 acetylacetonate. ....... Th(CH; 628,34) col. cr,....:.:an ds Seer eeeneee al 
COCHCOCHs) 
24 OEMELONa senha eee cee ee TR(CoOOs: so. ae at 408.12] wh. or. .. WeeU a sceneries. 
25. rer Mainmait Waite ihc Th(C204)2.6H20...| 516.21] wh. amor. powd 
26 ploratel’ ite ot othe oes Th(Ce6H2N307)4. 1324.;43), ...:.0:0- «sd RCE Se 
10H20 
Thulium 
27 oxalate. .6..50 2th nn % Tmo(C204)3.6H20. .| 710.89] grnsh. wh. ppt... ........e0eeeee ee 
in 
28 acetate {ous} Boren owes Sn(C2H302)2.......| 236.75] yelsh. powd..........--secceeecece 
29] oxalate (ous).../....... SnC2Oes5,. ak toes 206.70) wh. cr. or heavy wh. powd......... 
30 tartrate (ous).......... SnCsHiOs......!...| 266.73] heavy wh, owls eesseeenenl ss 
31 Diisoamyltin dibromide. | (CsHi:)2SnBre..... 420.70 
32 dichloride. | (CsHu)2SnClo. ....} 331.79 
33 Dibenzyldiethylstannane ane 358. 89} li 
2H 5)2 
34| Dibenzylethylpropyl (CoHs.C H2)2(C2Hs) | 372.90} li 
stannane (C3H7)Sn 
35 Dibenzyltin acetate..... (CeHsCH2)2Sn 418.86 
(0.CO.CHs)2 . 
36 i dibromide. . | (CsHs.CH2)oSnBre.| 460.64] ool. need. f. pet..............--0-- 
37 “ dichloride. . | (CeHs.CH2)2SnCls..| 371.72 col. need. f. acet-HCl.............. 
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Nott” ). gr. oF : Melting ay Boiling : 
> ensity | point, °C point, °C be i Alcohol, acids, ete. 
* 
{ 
2 Beith Od tae Bale ee! lop 60.805... horel HO he} <6 s. al. 
IE Na sa AGA bs... bolt (6% 208 1. | 114 125% | 178 al.;25 gly. 
BA EIS Fo Wwsvecevsee- | ete tse... s. 8. s. h. al 
fi a 2 eS |) Dae ee Bo ees. y. sl. s. al 
We rele Pe cece ee | (NEES Rite ribs) { olds aitinwmmesedicns 25.6 
V2 ee Se 64 d. v.68. melts s. al., alk.; d. a. 
ye iccy 0 SE Seen Des. oh -1 6 Se 66% i. al. 
Ca Re a eee ee et ca. 11 ca. 50 | y.sl.s. al. 
Ui 2 So Ss ee Oe es irae. ce 143 1.300 y. sl. 5. 90% al. 
ci | Oe eee ae 0.083 0.8) | ..k. se heawd .. gud 
AD) PS arte See SA og | HRB GS .f Bs Hg (he: s. al. 
ES | ee eee on ats RS Be s. al 
CS) ow Sa Sa ere Bie eke sl. s. al, 
15 | 2.69 THOM.2Y BLL. 3. OMe BCA ee os ee 
16 | 2.695 diy. boson Jap Cee |... Ss. B))| - biveneh ts in he 
iy eRe Gad are ne ali art HAY) ) i. al. 
NG RS es 25 200100 sl. s. al. 
uy CRE Ee eee Be see AP ESE 0.005128 | 5100 s. HCl, HNO; 
vo Ce ee er IEMA OW AIL... 5.6% 28.6100 1.5%, 9.578 al. 
CS es eee oy 0.112° ODOM) A Te Jaw MM See ae cee 
22 | 3.68 LIQ ABS dep LAS J... Wile) acete Bey. S vy. 8. al. 
75) Ce ee A787 Gabls 260-9709. . | eesSoP he) wolhieeette ets... soe 3 
160” 2 
24 | 4.63716 Obieks 200 aly OR. 2. i. i s. h. aq. (NH:)2C20s; sl. s. 
a. 
2 oe EP Oe Sees Mee Lh. Oot He.) .. s. Na2CO3, (NH:)2C20s 
soln.; i. HNOs ; 
eo ES ee eee Pc oe 0.307 Fel HD. pou. 1. .cbiedsdase Reh see 
ee eet LD I 2. of catate! fue). s. soln. alk. oxal. 
ROT Poms hstsocs.. 182 240 ee tnt 5 43a aoe s. dil. HCl 
BT iy Aa OOeE Ce ree eee d... HCl; si: s. NHCl 
(NHy)2020s 
a een) (OCR csee fn eae, Boe y. s. dil. HCl 
eee —5. to =e? JD. 2b. 52. | eter Be. seep nei .» + 5 
SE IAS Be ee eee Ae fe ee ne eee er 
33 | 1+ <20 228-DEP | eae a atniacs s. common org. solv. 
o)) Osada >0 Do-pe  | ceaaeeidii oe. .~ mise. all org. solv. 

oo UES FAGSGINY Non ESET S | wos de et EO... s. acet., chi., bz. 
yee ee ee a eee ee Bods. s. acet., al. eth. chl. CCl, 
a SE ad WORSE TER. ws | ee PHO. . ‘ acet. al. eth. chil. CCl, 

Te © 
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No. 


oan o o He OO DD 


—_ 
o 


il 











Name Formula 
| 
Tin: 
Dibenzyltin diiodide.. . . | (CsHs.CH2)2Snlz. .. 
Dibutyltin dibromide. . .| (CsHs)2SnBre... .. . 
dichloride. . . | (CsH9)2SnCle.....- 
Diethylisoamyltin brom- Ce tors) 
ide Tr 
neg ae sake chlor- | (C2Hs)2(CsHi1)SnCl 
ide 
Diethylisobutyltin brom-| (C2Hs)2(CsHs)SnBr 
ide 
Diethyldiisoamyltin. . ..| (C2Hs)2Sn(CsHi)e. 
Diethyldiisobutyltin. .. | (C2Hs)2Sn(CsHp)2. . 
Diethyl-n-propyltin (C2Hs)2(C3Hz)SnBr 
bromide U. 
Diethyl-n-propyltin (C2Hs)2(C3H7)SnCl. 
chloride ; 
Diethyl-n-propyltin (C2Hs)2(C3H7)SnF . 
fluoride 
PHStHVIEIN: 7. Peso eg vss (CoHs)2Sn......... 
3 dibromide. ..| (C2Hs)2SnBre..... . 
as dichloride... .| (C2Hs)2SnCle. ..... 
ss difluoride... .} (CoHs)2SnFe....... 
% diiodide.... . (CoHs)2SnIs....... 
a oxide d.5. 5. (CoHs)2SnO....... 
D'methyldiisobutyltin. . | (CHs)2Sn(CsHo)2. .. 
Dimethyldiethyltin..... (CH3)2Sn(CoHs)2. . 
Dimethyltin....... »---| ((CHs)2Sn]~ ( 
o dibromide.. | (CH3)2SnBre...... . 
se dichloride... | (CH3)2SnCle...... . 
© difluoride. .| (CH3)2SnF2........ 
ss diiodide. . . | (CH3)2SnIe........ 
ae oxide... ...| (CH3)2Sn0........ 
Di-8-naphthyltin....... eg MBs. << 
Diphenyltin........... (CeHs)2Sn 
ss dibromide.. | (CeHs)2SnBrz...... 
as dichloride. . | (CsHs)2SnCle. ... . . 
f¢ difluoride. .| (CeHs)2SnF2. .. 
«“—_ diiodide.... | (CeHs)2SnI2..... .. 
et hydroxy- | (CsHs)2Sn(OH)CL. . 
chloride 
a oxide. ..... (CeHs)2Sn0....... 
Dipropyltin dibromide. .} (CsH7)2SnBrz.... . . 
dichloride. . | (CsH7)2SnCle. . .. . . 
si difluoride... | (CsH7)2SnF2....... 
e diiodide.. .. | (CsHz)2SnIe....... 
Diisopropyltin en (C3H7)2SnBre...... 
ide 
of oon (C3H7)2SnCls. . .. . . 
ide 
ia: oxide....| (CsH7)2Sn0....... 
Di-p-tolyltin. .. .| (CHsCeHs Sn. “ea 
Di-p-xylyltin. . hoe gleSn... 
Ethylchlorostannic ‘acid. | H2SnC2HsCls...... 








Mol. 
wt. 


554.65 
392.67 
303.75 
327.78 


283. 32 
313.76 


318.95 
290.92 
299.75 


255.29 
238.83 


78 
61 
69 
78 


62 
.78 


2.89 
“82 
148.75), 
308.58 
219. 
186. 
402. 
164. 


372. 


72 


2. 


75 
59 
74 


81 
78 


432. 

343. 
310. 
526. 
325. 


288. 7§ 


61 
69 





275. 


66}: 





Crystalline form, color and index 
of refraction 


col. Ings silane need. f. eth. pet... 
sm. need... 
need.... 











col. 


col. 


lll 
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Melting 
| point, °C 








22 eee 86-87 
J ete 20 
5 Ne ee 43 
4/1 A887 4-1 er 
iene AY hse. cee os 
G0) LEGER! sel aa 
piece r|......:.- - 
GOO wae dyn dah (a F8- Ot eet. 
WUT [eS 
2) LRGs? 0S 0 aa Sa 
Be ene eek oa 271 
12 | 1.654 <-—12 
13 | 2.06874 63 
4 hn ae eee 84-5 
PIPER Adin ccs Sea 229 
44.5-45.0 
infus. 
Beesy 
(se 
90 (107) 
43 (30) 
infus. 
) ae 200 
fa ar 225.7; 
(126-30) 
Ue ee 38 
I oc. wic's = 42 
as 360 
See oe. 71-72 
8) eS 187 
2 ae infus. 
ee een 49 
5 pangRibn eee 81 
ere 205 
4 | Re <-15 
o>) | oe 54 
MOET Pc Wee's st 80-84 
_.. (eee d. 
_. | SEBS 111.5 
ae 157 
a! ae d. 





Boiling 
point, °C 


1227 

131135 
108.218 
112.216 


10817 


"Solubility it in n grams per 100 em’ of 























Cold Hot A 
Reiter athe Aleohol, acids, etc. 

_ => 
slo Bat) fae s. acet., al., eth, chl., CCl 
secccce | eoeesae [ ewe cncacceccomghpeseqgse 
Be Ree 1 SINS: oe | 6.935 meth. al.; 3.783 al.; 

| 105% bz. 
i, i. | s. bz., eth., Igr., chl., CCl 
s. s \ 3, eth, org. solv. 
8. 8. s. HCl, org. solv. 
waawalt ialteEE Das, 4 A531 al., 3.6431 meth. al: 
04781 bz 
y. sl. s. sl. s. | s. org. solv. 
i i s. HCl, dil.a., cone. alk.; 
i. org. solv. 
owns fied io por na seitbenedT---1-53 
i. i. i. org. solv. 
8. s. 8. org. solv. 
SHO aT SS 1.3 8. org. solv. 
ABGOT SIs oe es | .0832 ae 3331 meth. al. 
sl. s, Ss. | 8, org. solv. 
i. i. js. a. NaOH: 1. org. soly. 
{ | NHsOH 
Dae. ee |s. chi. bz. eth.; i. abs. al. 
plod talatss 4. 4 s. al. eth. 
WARIS. 9 Gal 0. fst s. al., eth., Igr. 
faites Ropes erat oft sHeasié- +782 
\i i. 8. cone, a.; i. org. sclv. 
i. i 8. cone. a.; i. org. solv. 
71 BTSs sna a org. solv. 
¥. SLB. pre < abe s. org. solv. 
es i ee | 9332 al., 1.913? meth. al. 
i. i 8. org. solv. 
d d. i. org. solv. 
| 8, 8. | s.al., h. bz., glac. ac. a. 
Vi : s. h. HCl; i. org. solv., alk. 
ak: | Og eee s. bz. 
Cad R oe MORN Bk SO AB OL A aR! Be 
| I 
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, Mol. Crystalline form, color and index 
No. Name Formula a et coirastavae 
* \ 
Tin: 
1 My aheesag te brom- Cae 369.83 
ide 
2 Hy diveolatyteen brom- (Caz) (CH) SnBr 341.80 
3 rl ie BES ies page aie 332.97 
61411)2 
4 Biylpeopytin dichlor- | (C2Hs)(C3H7)SnCle.| 261.71 
5 Ethyl stannic acid...... CoHs.8n0.0H..... 180.75 
6| Ethyltin tribromide. .../ (C2Hs)SnBrs...... 387.49} col. 
7 Hexaethylditin.........| [(C2Hs)sSnle....... 411.63} li 
8 Hexaphenylditin. ...... [(CeHs)sSnJe....... 699.63 
9 Hexa-p-tolylditin....... {(CeHsCHs)3SnJs. . .| 783.73 
10 Hexa-p-xylylditin th beige eer eee a 867.82) flat rhomb. tabl. f. bz-al............ 
11 Methylstannie acid... ..|(CHs)SnOOH...... 166.73] wh. amor. powd..........800 4.1 S/. 
12 Methyltin tribromide. . . jaa 378.47} wh. need....03).....-..eMbeee Od. 
13 “trichloride. ..| CHsSnCls......... 240.09] ool. cr... 22S ]2lGs eRe: 
14 “- triiodide..... CHysulgte..a.cse 514.48} It. ‘yel. need; ..2 o,0n see eineebes ee 
15 Ss tags oi dichlor- Speen 357.71) col. need-fiidil. FICE... <5 sun «ol tis 
nCls 
16 Phenyltin tribromide. ..} CeHsSnBrs........ 435549] ono ca os sac ah ninenn ERC Ee 
17 trichloride.. ..| CsHsSnCls........ B02 MUAY | oe... fil yeah ccosape metre RS 
18 | Phenyltribenzyltin..... (CeHs)Sn 468.90) lig... :..1.....c4.coene nee eee eee 
: ; (CsHsCH2)3 
19 Tsopropylstannic acid. ..} C3H7Sn0.OH...... 194276) wh. atior.).U@.: Soa. -c pene eee 
20] Isopropyltin tribromide.| C3H7SnBrs........ 401.50} pa. yel(idelig, pr........ dois Be dS. 
21 Stannic bisacetylacetone | (CsH702)2SnBro....| 476.64) col. six sided er.............seeeee 
dibromide 
22 Stannic bisacetylacetone | (CsH702)2SnCle....| 387.72] col. six sided cr..............-00e- 
dichloride 
23 Stannic bisbenzoylace- . | (C1oHisO2)25nBre...| 614.78] pa. yel. powd..............20000e 
tone dibromide ; 
24 Stannic bisdibenzoyl- (CisHioQ2)2SnBro... | 722.69] sulfur yel. er.............-eeeesee 
methane dibromide 
25 Stannic bis-3-ethylace- | (C7H1:02)2SnBro. ..| 532.70/ col. six sided pr............seeeeee 
tylacetone dibromide 
26 Tetraisoamyltin. . .| (CsHis)sSn. ....... 403. 04) lig... ...cdec tale eee ee « 
27 Tetraaquastannic bisace- (CsH7O2)2Sn(OHa2)4 | 987.07) col. tab. pris. ..........-..e2eene 
| tylacetone stannibromide} SnBr« 
28| Tetrabenzyltin......... (CeHsCH2)s8n..... 482.92] col. pr. f. lt. pet 
29| ‘Tetraisobutyltin........ (C4Ho)48n.........| 346.98] col. liq 
30 Tetracyclohexyltin. .... (CeHis)sSn. ....... 451.04] wh. micr. grains 
31 Tetraethyltin.......... (CoHs)4Sn......... 234 86 licol. Liq... ..+ Jost seinen nnn rae 
32} Tetramethyltin........ (CH3)s8n: .t../...°»| 178.79] col. liq... botoayaninaels bee 
33 Tetraphenyltin.........| (CoHs)sSn......... 426. 86) tetr. call fi sylenexgis econ es tales 
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No. Sp. eof Melti : Dollite es 4 
density point, * point, ° 0 ot . ‘i 
aot ae Rater Alcohol, acids, ete. 
REMEESGOUM |! atiaveld a oye da SY a ee oye | oe eee BM ONT See noe, SB Ac ge 
PAL BOC I esa ye da TBO ree Ls Pa eae aioe tone tien niacth nptlmais OOP etals sn Bes 
Ey Ta 2G We all oe a BU Ghee) al china ial ityties Mote wPen ioe ore. ABs nm « Sear ee 
Barn aRriors ole's.s <0 jai alate | ese y Ice ae aa ey Cee Was ae s. eth. al. 
a Metaranes carci c 6 d. below red |heat i, Nie s. dil. min. a., KOH; i. al, 
eth., chl., xylene 
SEMEN A. oidia 310 yb PEW iis!) |B Prensa be 
(UC be eg eal al Se din WT creer MD A ie's «sank fiat Fela esd Pete arate aes 
eer tise. 232.5 d. < 280 ee a Pil eee ce a ay eth.; 18.08 chl.; 7.82 
Z. 
BG Mei snate eaves «,« 143.5 Dyssee |. | a. Becate WEE pe secs a8 bz., eth.; v. sL s, abs. 
} al. 
1 Eat Deo Fe ae aa 192.5 0: G08) | |. (Ack uBR ED bie « 2130-4 bz, 
DA) aS eae If dl oiites sks i, i 8. a., alk.; gala 
HOt ery arats ss | 53-5 210-1174 Call lhl Cee eth. it oe gr. hyd. by 
ASW atnes ss as 5, atumtelaala | ieee Seem (incor alana Waa 5.4 Hs hyd. by alk.; s. st jeeorl solv. 
LA eet aioe se rc SOD ee lah awe h > 8. 8. a th al., bz., ¢ 
2) Sa 83-84 Botne "ee Pa nouteayes: > Led Sn Sup BAR ra ar 
1 Sea ES oa Papa ry Gof 1a ds calidad « (eth ke ise 
es Jka eee rem 142-325 Be at (gals: at banehec de Ve nosis ap aga 
C6 a Aes eee eee PAT Se lah Ogle | sper eaten cir Care a all ord. org. solv. except 
Ye ae (; hacen aula |b 2h SSIs leat BA Gy Bavay ds ee s. dil. min. a., KOH; i. org. 
soly. 
ON aides eee =<... D12 es aT Nace. wag bes piesa das AR ee s, glac. ac. a,; sl. s. h. bz. 
| chl.; i. ges eth: 
DES AN sco os vs» Ee OR WET sine | ws sep of PTA eae - s. bz., chl., acet.; sl. s. eth. 
| CCl 
Sih oe. See Bes vince ett, 3 202-3 Be A yoee ci eeis t= a 8. bz., act. 
J ee cessed pK: aa ie Se See hal a sl. s. org. solv. 
i oe Bae. con. 276-8 AR athe ht ee sl. s. org. solv. 
Iota hase x; TRB pL ta age dss | ie -yfEntt cee s. c. chl., bz.; sl. s. lt. pet 
_ it DU nie a TeeMiet PMs Meee (DERRY less SLR atte av learn hee 5 sia pwgty 
DMN heer se wes») - i ima a (5 5 Ree lapaybe Ae is fare tabese 8. bz. 
Ue Boas. ay dnl BOE ih de i. i, 8. most common org. sdlv.z 
sl. s. It. pet. 
29 | 1.05423 —13 267; 143165 | 71. i. 8. org. solv. 
20. 3 SR YOG—E Ge, AP oh ober: «15 i 3, 6.25% bz; .086% al; a 
chl., C52 
31 | 1.18723 —112 181 i i s. org. solv. 
EE Se roe eee 78 i i 8, org. solv. 
33 | 1.490° 226 >420 i i s. h. bz. 7% pyr. (CCl, chl, 
ac. a.; sl. 8. 
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Tin: 
1 Tetrapropyltin......... 
2 Tetra-o-toly:tin 
3 we eB 
4 ager ve. 
5 Tetra-m-xylyltin....... [(CH3)2CeH3]:Sn. . . 
6 Thy oe ae ee Yee [(CH3)2CsH3]sSn. . . 
i Triisoamyltin bromide. .| (CsHi1)sSnBr...... 
8 chloride... | (CsHi1)3SnCl. ..... 
9 os fluoride... | (CsHi1)3SnF....... 
10 aa iodide . (CsHi1)3SnI on 
11 Tribenzylethyl tin...... Sie 
(C2Hs)Sn 
12} Tribenzyltin chloride. . . (CoHsCH:):SnCl. 
13 WG hydroxide... | (CcsHsCH2)3SnOH. . 
14 4 iodide. .... (CeHsCH2)3Snl... . 
15 Tritsobutylisoamyl tin. . | (C4Hs)3Sn(CsHi1). . 
16 Triisobutylethyltin. .... (C4Ho)3Sn(C2Hs)... 
17 Triisobutyltin bromide. .| (CsHs)sSnBr....... 
18 ss chloride. . | (CsHg)3SnCl....... 
19 f fluoride. .| (C4Hg)3SnF........ 
20 ss iodide. ...| (CsHs)sSnI........ 
21| Triethylisoamyl tin... .. ee Coe 
22 Triethylisobutyl tin. .... (C2Hs)3Sn(C4Hp). . 
23 Triethylphenyl tin...... (OrHe)o( CoH) Sn... 
24 Triethyl-n-propyl tin. . .| (C2Hs)sSn(C3Hz).. 
25 Trethyltin, 2." +s: (CeHs)3Sn......... 
26 Triethyltin bromide, . . .| (C2Hs)3SnBr....... 
27 chloride... . (CoHs)3SnCl....... 
28 re ethoxide. .. . | (C2Hs)sSn(OC2Hs) . 
29 "§ hydroxide. . .| (C2Hs)3Sn' rk oe 
30 . lodide...... 2Hs)3Snl........ 
31| Trimethylethyltin. ..... (CHs)3(C2Hs)Sn. . . 
32 Trimethy HAD. cae. 2 PS esaate wk 
33 bromide... | (CHs)sSnBr....... 
34 3 chloride... | (CHs)sSnCl........ 
35 a fluoride. ..| (CHs)3SnF........ 
36 ss hydride. . . Peeaicery aaa eS 
37 - hydroxide | (CHs)sSn0OH. 
38 +5 iodide. .... (CHs)3Snl. . 
39 ~ oxide. .... {(CH3)3Sn]20 
40 e sulfide. ...| [((CHs)sSn}2S....... 
41 Triphenylbenzyl tin. ... | (CeHs)3Sn 
(CeHsCH2) 
42 Triphenylethyl tin, .....| (CsHs)sSnCoHs. . . . 
43|  Triphenylmethyl tin....| (CcHs)sSnCHs..... 
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482.92 
538. 98 
538. 98 
411,87 
367.41 
350. 96 


458.88 
420.90 


427. 32 





thomb need. f. bz-al............... 


wh. quad. pr.. 





col nee 


wh. pr. f. al 


a 
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( 
Cold Hot 4 : 
i inte Aleohol, acids, etc. 
i. rel 8. org. solv. 
i. i, s. bz. eth.; i. al. 
i. i. s. bz. h. eth., h. al. 
i. 1 s. bz., chl., CS:, pyr.; sl. 
s. al., eth. 
Pa lee eee .31490 al.; 5.2830 eth.; 35.19 
bz.; 43.2%° chl. 
i. i .015%9 al.; 1.73% bz.; 2.80% 
chl.; .29% eth.; .017% 
meth. al. 
7 | 1.261307 21 «ey pei MIRE Wars ORS 3 Po oe eS secre oo 
8 | 1.1290% = —30.2 Bears |. Heed Poesia) SPU OORT ws 8 
od sete a BOS nee oen eb Bee. Nees aera leds 3. 2 1.0351 al.; .9673! bz.; 1.2232 
meth. al 
10 | 1.377775 —22 ARCS |). th ok PE) ye PUL SEARO ES - = wate 
3 jE | yd se SA 2) ee | eae ee Lees ae ee s. eth., bz., chl.; sl. s. al 
5 Pes Se 142-4 d. 1 i. 8. ac. a., acet., bz., eth., 
inp pyr. i. al 
Pa See tas! 's> oo 7) i ee Oe re tl son ee s. h. CS, =v oe 
eth., ee i. ow” 
4) TES an Soooe Se (ei, ae gee a er eee ee 
Ay Sate OP rt 8 TG ire ee ae yee (oS: ee ieee cae & ~ 
1 ss ic are TRS S|. MES eed) 2s se RS TEU se e's =f 
17 | 1.3523 —26.5 MARIS ey Pee ia ts ded. 2 ARE nt saa we ages 
18 | 1.129034-2 +30.2 PRIDE fon bh USE PERS 5 5 ca PE eet oi tae pa ee 
86) lerice aR nee 28 2 Bote WARE on ote (iene: .41482 al.; .6145? meth. al; 
.152 bz. 
20 | 1.37855 —22 2eF-G | Mie pists s < s. eth., org. solv. 
el Ua li (ee ane LDjisete | Fee ies STS Oe ee ee ete aero 
DS Eee ee GE BIB OE Tp Ee SelB 2 os NCE So cl, are nie aes 
we dal eae ae a 254 i. Li. s. al., eth, org solv. 
ry a ET er er SB Fens | ew ysccs | cheat > EMS eaten 
25 | 1.3774 <— 75 16133 i. \i. s. al., org. solv. 
26 | 1.630 —13.5 223-4 Vib 8... PAsee oa sa 8. org. solv. 
27 | 1.4288 10(15.5) 208-10 BD Ai MPSS oss 8. org. solv. 
eee ee] ee 190 YS Aes S org. solv. 
(|) | eS eee 43 271 8. 8: s. org. solv 
30 | 1.833 —34.5 225(231) Lat et Ome URIS ee s. org. solv. 
5) tater eee 108.2 i. i. 8. org. solv. 
32 | 1.570% 23 182 ji. i. 8. org. solv. 
5: | SO Ae 27 165 on 8. zs bal solv. 
ate ie eet: a ABS 8. |= s. org. soly. 
OO a ee 360 seal G<Sio - |e wed eye... 2.4531 meth. al.; 1.08" al.; 
; tube 0.055! js 
Seu ae rot. rent ee Hv Rien AS... 8. org. solv. 
A oe 118 d. subl. > 80 js s. 8. a.,.al. bz., ebl., CCls, alk. 
38 | 21432 34 170 ly, el eere [eee P: « s. ba., al., eth., acet. 
ie oe d. C0 li, Ly 8. 2., alk 3 i. org. solv. 
40 | 1.64925 6 233.5 i. } 8. Org. solv., HNOs 
“ae 90 SRS |) ov. cepeeee oe s. org. solv. except al. 
42 | 1.29538 tile ae | ay PE nt | FR) Oe eee oe ee 
_ 43 | 1.311385 ee ee EN or: ed to s. bz., chi, eth. 
/ 
lS 
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No. Name Formula Mol. Crystalline form, color and index 
wt. of refraction 
Tin: 
{ Upchoasiponaphthyi- (CoHs)sSn(CioH7)..| 476.87} col. pr.............---bArevets.ee 
2 Triphenyltin,.......... (CeHs)3Sn......... 349.82) wh, powds a8; + ee sameeeen). oe. 
a O3 bromide. ..| (CsHs)sSnBr....... 429.73 
4 ft chloride... (CeHs)sSnCl....... 385.27 
5 tt fluoride, (CeHé)3SnF........ 368. 82 
6 < jodide..... (CeHs)39nl........ 476.74 
7| ‘Triphenyl-p-tolyltin.. «2 Geeta C7H7)...} 440.87 
8 Triphenyl-p-xylyltin. . 6Hs5)35n 559.96 
‘ . (CeH3(CHs)s]2 
9)  Tri-n-propylisoamyl tin, | (CsH7)sSn(CsHo)...| 304.93 
10| Tri-n-propylethyl tin. . .| (CsH7)3Sn(C2Hs)...| 276.90 
11 Tritsopropyltin bromide. (C3H7)s3SnBr.......] 327.78 
12| Tripropyltin chloride. ..| (C3H7)sSnCl.. 283 . 32 
13 Tritsopropyltin iodide... .| (C3H7)3SnI. 374.78 
14 Tri-n-propyltin chloride. (C3H7)3SnCl. . 283. 32 
15 fluoride . | (C3H7)3SnF....... 266.86 
16 ay iodide... | (CsH7)sSnI........ 374..78} ool. liq. {3.2 a eee 
17 Tri-o-tolyltin bromide... | (CsHsCHs3)3SnBr...| 471.78 Poa tsbl. f.alcces eee eke 
18 chloride... .| (CeHsCH3)3SnCl.. . | 427.32] sh. thick pr. f. al.................- 
19 | iodide..... (CeHsCHs)sSnI....| 518.78 ences of alveth..;... #aeeeh) oak 
20 Tri-p-tolyltin bromide... | (CeHsCHs)sSnBr...} 471.78) rhbdr. f. al...........sb a ceese cee 
21 chloride... | (CsHsCHs)3SnCl.. . | 427,32 rhomb. re " aly y. Lbule SBP. 2.2 ok 
22 SS fluoride. .. | (CeHiCHs)3SnF.. ..| 410.86] hairlike felted need................ 
23 < iodide. ...| (CeHsCHs)3SnI....} 518.78] rhomb. pl. f. eth.-al................ 
24 Tri-m-xylyltin fluoride. . ((CH3)2CeHs]sSnF..| 452.91) fine felted need. . ............... 
25 Tri-p-xylyltin bromide, . | [(CHs)2CeHs|s5nBr.| 513.83] elongated On yi or. fwake.. spa 
26 chloride. . | [((CHs)2CeHs]sSnCl. | 469.37] 6-cornered col. f. al................ 
27 | fluoride . . | [(CH3)2CeHalsSnF. . | 452.91] fine Ing. micdnest «aie MMR Bs acots 
28 st fodide,...| ((CHs)2CeHa]sSnI. .| 560.83} 6-cornered tabl. f. al............... 
Titanium 
29 || ammonium oxalate. .... (NHd)sTiO(C200)2. 293.99] wh. oromasss..5..-. ese sain eke 
BO.4i 4 oxalate. oih-i6 wai. eBies be Tio(C204)s. 10H30. .| 539.96):yvel. pris, 3.rigcice) eee ee 
3h potassium oxalate...... Ti0:(COO. 354. 13) grn.-wh. lust. cr.........<se0+.-+ 
COOK):.2H20 
Uranyl 
82)| acetate: edda cate why ss fe tee 424; 23 rhomb. yel....f.ccceneseleeasv ewer 
2He 
38\| benzoatezilin cv. ot... UO2.(C7Hs02)2.... . 512. 22hyel. powd . . ga.es) eee ane ae 
94|. formate. 1/90. usta). UOs(HO0s)s. B20. . | 378.17) det. vel... ge cee meee as 
35 Omalate cieee. JOE o... UW0e(C204).8Ha0.... | AtS10) wel. ors... feu nen ce 
Ytterbium 
36 acetate. ues .2n1.a....| YO(CeoHsO2)s.4H0.| 422. 63j;hex. pl..... cn. yon meee a outs 
S74 oVoxplaten,, th slams... «| XD CaO«)s.10H20 |) 791.16) ool. or... .5.s¢a-e eo 6 Sema es GoKe 
Yttrium 
38] acetate... wb va of) ¥(CeHsOe)3.4HeO, .| 888.05] 3. i... owe ee Suche nel cena nee am 
39 hexaantipyrine per- [Y(COCwHi2Na)e = |2163. 95 dol. hex. or .'a.\vicierh eee ara dake 
chlorate} (ClO«)s) 
40 ne jodide...| [Y(COCisHi2N2)6 |2246.34) ool. or........ 6 + « eevesess jee 
3 
41 oralatesa. cides cabin}. Yo(C204)3.9H20.. ..| 603.98] wh. cr. powd.,..-...... eee. el ome 
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nt 60 0 10 woe re erase 


9 | 1.084124.1 
1,122521.8 
1.426325 .2 
1.267828 
1.437822.2 
1.267828 








Melting 
- point, °C 


—H.0, 110 
—H:0, 110 
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Solubility in grams per 100 emé of 























Boiling 

point, °C bed oe Alcohol, acids, ete. 

RUSE OHS He Dh s. ba., ehl., eth. 

d. 280 i i. -079%9 al.; 7.8230 bz.; .9930 

eth.; 18.130 chi, 

249135 i, i. 8. al. eth., org. solv. 

24018-6 i, iL 8. org. solv. 

a acest tam sl. 8. mie tee Y Blo8: O, aL, ath. 

25318:5 i. i. 8. org. soly. 

Te SS. Hes GENS PEsABMIONY Ys 2g 8. bz., chl., eth. 

ACR oi ea aise le eho Ce | i Oe s. bz., eth. “chi. 

PEROT | AER Yooh sacar erm 718) 

cel MR SOA OE RR) lina on SP Bey 2 

RBBWOG.) | cea To 8 org. solv. 

a ebay ese Ml eatatay oe Pee g Tee 8. org. soly. 

a as eis OT tr (PAE ke 

ot arsed aan oe eee heel Beg A RRR ocd 7 TR 

Metig cd ar Coe nama hagelen | Sd 4.2631 meth. al; 2.7331 

al.; 0.11881 bz. 

200-9014 125) een Sault tie 8. org. soly, 

oie dat titel Sorel tte ta el PE s. bz., eth.; sl. s. al, 
SS ae | ae ae ee s. bz., eth.; sl.s. al. 
Racers cae ia halk 8. bz., eth,; sl. s. al. 
Serie 8. bz., eth.; sl. s. al. 
die est yt B eee sl. 8, al., bz., eth. 
Saro h eed ae s. al. 

SRE ge a eam Pe is fon ne | HR es 8. bz.-eth.; sl. s. al. 

ney ee FA ey ich ess eee a 8. bz., eth., al. 

ee reat aere Ri aa oe one Mee wena: B 8. bz., chl., eth.; i. c. al. 

Se oa A Pa Te tea das |e Hn Sy bz. chl., eth.: i. c. al. 

CORRES: AGN Mos pee) eee ae sl. s. ba.; h. eth., al. 

vO OR Le RAR as cos 

Aion gry than eae ay rath Scie, ee 4 bibast. Mids 4) lol je) 6 is- beey Wedl eep dale alee 

ea Sea ae 8. 8. i. al., eth 

ous )¢ Shapes es Vv. 8. aah & es Beg (e <).0e Wield.e a6 nib.9 cle ob AY 

d. 275 7.69415 | d s. al. 

hohe pe atin sl. s, Ae eee Wee 

paneer his sl. 8. Siete «AB Bek OPITE thy 

bess uaa asc 0.814 3.3100 8. min. a., alk. oxal. 

piston i He 8. ata erste, Me ea hae 

ens oF 00003375 |........ | sls. dil. a 

Sane 9.0325 

| yee 0.5570 WAGES <5) NE Men Dah cccs alk we 

Diem igs aie 4.6520 SV GR Saray the epee depend toate ook G 

Ba Wei nie 0.0001 Airy, Wes [eV fe FO 
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No. Name 
Zinc 
1 ACCLALE Ss er <siejeveccsuss OF 
2 Sey 1 as erat AY ee 
3 Benz0ate. ose cbse: 
4 pina: Se an cre eae 
D.| formatedeae «fia cde es © 
6 formal dhydesoloxpate|Z 
if 
basic 
8g formate. steer oy 05-4 
9 premonnesp tate ee 
10 
ll oxalie 
12 picrate 
13 phenolsulfonate........ 
14 salicylates. jE cqeus < 
15 teaintrated inn we Berecpae <n 
16 tetrapyridine flucsilicate 
17 Vallerstencs payiccdas cf + os 
18 Diethylzinc............ 
Zirconium 
19 acetate, basi¢.......... 
Germanium: 
20 Hexaethyldigermane. .. . 
21 Hexaphenyldigermane. . 
22 Octaphenyltrigermane. . 
23 Tetraethyl germanium. . 
24 Tetraphenyl germanium. 
25 Triethylgermanium 
bromide 
26 Triethylgermanium 
chloride 
27 S fluoride 
28 ss hydride 
29 u imine 
30 4 jodide 
31 ty oxide 
32 Triphenylgermanium 
bromide 
33 . chloride 
34 ie fluoride 
35 ps hydride 
36 sf iodide 
37 i; oxide 
38 Triphenyl germanol . . 
39 Tri-triphenyl germanium 


nitride 











Formula 


Zn(C2H302)2....... 
Zn(C2H302)2 2H20. 
Zn(C7HsOs2)2....... 
aes: ae 2H20 


iSO», 


7a, 

Zn(CHO»)2.2H20. . 
ZnC3Hs(OH)20PO03 
Zn(C3H503)2.3H20. 
ZnC204.2H20 
sos aco ae 


Zn(C6HsSOs)2. 
8H20 

Zn(C7Hs03)2.3H20. 
ZnCsHs0¢6.H20..... 
Zn(CsHsN)sSiF 6... . 
Zn(CsH902)2.2H20. 
Zn(C2Hs)2......... 
Zr(C2H302)30H.... 


(CoHs)sGele...... 
(CeHs)sGele....... 


(CeHs)sGes........ 
(CoHs)4Ge........- 
(CeHs)iGe...0..... 
(CoHs)3GeBr...... . 
(C2Hs)sGeCl....... 
(CoH5)sGeF....... 
(C2Hs)sGeH 
[(C2Hs)sGel2NH.. .. 


(C2Hs)sGel........ 


[(C2Hs)sGe}20...... 


(CeHs)sGeBr....... 


(CoHs)3GeCl....... 
(CeHs)sGeF 


(CeHs5)sGeH. . 


(CoHs)sGel.......- 
[(CeHs )aGeh0.. Rare 
re rei ig 
({(CeHs)sGelaN 


510 








Mol. 
wt. 


Crystalline form, color and index 
of refraction 


imonocl .. ...).. ce aeeReneeeas:> ates aa 
monocl. cal!.8 1.494... ¢.5.0..44.- 
wh. powd......up2 eee a Be 
wh. amos. pawd\. seventeen cs 126; « 


rhomb. prod. | seen at. 


wh. powd...:.0.5 baa eeienee kerk Se 
yel. cr. powd., exp... dts D1 ..8.. 


clear, col. cr. or fine wh. powd., effi. 





303. 
123. 
285. 


319. 
607. 


834. 
380. 
239. 


195,17 


178. 
160. 


334.42 


286. 


335. 
383. 


339. 
322. 


304. 
430. 


623 


320. 
925.1 


64 


63 
17 


=) 


(2) C 


72 


64 


pS 


| eryst., wh 





wh. glist. sc. or powd., disg. odor. . 4 


col. liq. ign. in air or Cl.........--- 


tol. liq. ... 2,082 -eneee eer see en 
tryst., Wh.Adiaed. eee sacs oe 


oil, col., 1.44317-5; 1.5540 
tetr., col. Deeb bie ea eerie se ae 





col, 


OL. dig i:.’. ic a:s:cha eee ee 
hexis COh a dh:20ct + 2:00.00 «Mee 4 tee 


cryst., 
Gol. pl... <9 didn e eee ain ee 
oryat., Wh. pues «cy erent. ts ae 
Need, OOl. ...5 xug.a aE RN mae sts 





_ Sp. gr. or 


No} density 


Melting 
~ point, °C 
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Solubility in grams per 100 cm? of 























Boiling 
Tap nad iT oe Th aeeel Lorgileeieal seek ete. 
subl. vac. | 3020 | 44.6100 | 2.85, 16679 al. 

—2H20, 100 | 31.120 66. 6100 2 al. 

Seg tie Ss. sl. s. UF iat decade By) <A were 
HE'S Ss 29! sls BLOT, SO Sea 

Git eR A ionacy, 8 | Peete ai LAs iw ke aie 
PRY Keone 2 v..S. v.8 trans. by 
teenage i. ie trans. by 

d. Siow) wih i. al. 
oh FSGS LES B. ged Jai] he aly ethi 
tae 1.6715 16. 7100 fateh Mr Ronan Merman ce 
Tee et 70007918 bse a; alk. 

ORS: oy 8. nae oace | haa. Re coe 
bd orate 62.5 250100 55. 65 al 

iaatdecte -* 520 wajes ale apenas 

Cee ae sl. s. se bes NEVES 989040 IOUS. oe 
Pi Ma coat | | YS ca. 25al.; v.sl.s. eth. 

118 Ge tes | co afsrasots, .| ere aS yh 
seg teats 8. Ae Se Pa We pare a amy ile me 

265758 iL i. s. bz., eth. 
ciged te i. 1. ivlig., NH3; sl. sv b. bz., b. 

CHCl 3) i. Igr. 
Rat eit ste 1. i. . 2 bz., h. CHCl; _ 
162.5-3.0 | d. d. eth. 
| >400 i. if ‘i CHC;, bz.;' tol.; sl. s. 
{ eth., acet. lgr. 

190.9 hyd. hyd. s. bz., eth., CHCls, CCls 
175.9 hyd. hyd. s. bz., eth., CHCls, CCls 
149 0751 a hyd. s. bz., eth., CHCls, CCls 
124 4751 i. s. bz., eth.; i. lig. NH3 
1009-1 iva. hyd. i. liq, NH: s. bz., eth., 

CCls, CHCl; 

212.3 hyd. hyd. s. bz., eth., CHCls, CCls 

lie i. liq. NH; 

253.9 i. 4 s. CoH;NHo2, bz, eth. 
et, i. hyd. s. bz., CHCls; sl. s. lgr. 
eit ee i. hyd. s. bz., eth. 

PTET pte. ae i, hyd. V; 8. bz., eth. Igr., CHCls; 
i. liq. NH; 

ti reir Raye i i. sl. s. liq. NH3; bz. 
tol., CHCl, mis CCl 

Fats hyd. hyd. 8. bz., eth. 

Ie i, s. bz.., Igr., eth. 
WALA i. i. s. bz., CHCl;; sl. s. Igr. 
Pty Pane eet hyd. hyd. s. lgr., eth., bz. 
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INTERNATIONAL UNION RULES 


FOR THE 
NAMING OF ORGANIC COMPOUNDS 
Editor’s Note.—These rules are taken from the “‘ Definitive rt of the 


Commission on the Reform of the Nomenclature of Organic Chemistry,” 
which was unanimously adopted by the Commission and by the Council 
of the International Union of Chemistry at Liége in 1930. A translation 
of the report, with comments, appeared in the Journal of the American 
Chemical Society y, 65, 3905-25 (1933), and the reader is referred there for the 
full text and more extended comments. The comments here given in fine 
type are the editor’s. A. M. 


I. General 


1. As few changes as possible will be made in terminology 
universally adopted. 

2. For the present, only the nomenclature of compounds of 
known constitution will be dealt with; the question of sub- 
stances of imperfectly known constitution is postponed. 

3. The precise form of words, endings, etc., prescribed ip 
the rules should be adapted to the genius of. each language 
by the subcommittees. 


Il. Hydrocarbons 


4. The ending ane is adopted for saturated hydrocarbons. 
Open-chain hydrocarbons au nigh the generic name alkanes. 
5. The present names of the first four normal saturated 
hydrocarbons (methane, ethane, propane, butane) are retained. 
Names derived from the Greek or Latin numerals will be used 
for those having more than four atoms of carbon. 
As the names in this series are also used in forming names of unsaturated 


hydrocarbons, of alcohols, aldehydes, acids, etc. a list of them is here given, 
with the numbers of carbon atoms: 


1 Methane 27 Heptacosane 

2 Ethane 28 Octacosane 

3 Propane 29 Nonacosane 

4 Butane 30 Triacontane 

5 Pentane 31 Hentriacontane 

6 Hexane 32 Dotriacontane 

7 Heptane 33 Tritriacontane 

8 Octane 34 Tetratriacontane 

9 Nonane 35 Pentatriacontane 

10 Decane 36 Hexatriacontane 

11 Hendecane 37 Heptatriacontane 
(Undecane) 38 Octatriacontane 

12 Dodecane 39 Nonatriacontane 

13 Tridecane 40 Tetracontane 

14 Tetradecane 41 Hentetracontane 

15 Pentadecane 42 Dotetracontane 

16 Hexadecane 43 Tritetracontane 

17 Heptadecane 44 Tetratetracontane 

18 Octadecane 45 Pentatetracontane 

19 Nonadecane 46 Hexatetracontane 

20 Eicosane 47 Heptatetracontane 

21 Heneicosane 48 Octatetracontane 

22 Docosane 49 Nonatetracontane 

23 Tricosane 50 Pentacontane 

24 Tetracosane 51 Henpentacontane 


25 Pentacosane 
26 Hexacosane 


Dopentacontane 
Tripentacontane 
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54 Tetrapentacontane 58 Octapentacontane 
55 Pentapentacontane 59 Nonapentacontane 
56 Hexapentacontane 60 Hexacontane 


57 Heptapentacontane 


6. Branched-chain hydrocarbons are regarded as derivatives 
of the normal hydrocarbons; their names will be referred to 
the longest normal chain present in the formula by adding to it 
the designations of the side chains. In case of ambiguity, or 
if a simpler name would result, that chain which admits of the 
maximum of substitutions will be selected as the fundamental 
chain. 

A ae ,.cxample is 2-methylbutane, CH:sCH(CH;)CH:CHs3. The 


principle maximum of substitutions’’ may be illustrated as follows: 
In the compound 


CHsCH:CH:CH>CHCH>CH:CH:CH; 
H(CH:)CH(CH:;)CH; 


the longest straight chain contains nine carbon atoms, which would lead to 
the name 65-(1, 2-dimethylpropyl)nonane; the number of substitutions 
in the main chain is only one, but the radical is a complicated one. By 
selecting a chain of eight we get three substitutions of simpler radicals and 
arrive at the name Ce Rae UT eRe Rules 6 and 7 apply to 
saturated hydrocarbons only. 


7. In case there are several side chains, the order in which 
such chains are named will correspond to the order of their 
complexity. ‘The chain having the greatest number of second- 

and tertiary atoms will be considered the most complex. 
The alphabetic order may also be followed in such cases. ; 

Two possible orders to be followed in arranging the names of substituting 

i in a compound are here referred to. In the “order of complexity”’ 
the radical of lowest weight comes first, then that of next lowest weight. and 
so on; of those having the same weight the least branched comes first and 
the most branched last, thus: methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, ete. The “‘alphabetic order’’ would of course be: butyl, 
ethyl, isobutyl, isopropyl, methyl, propyl (or else butyl, isobutyl, ethyl, 
methyl, propyl, isopropyl). (The alphabetic order is followed in the Organie 
Table in this handbook.) 

8. In the names of open-chain unsaturated hydrocarbons 
having one double bond the ending ane of the corresponding 
saturated hydrocarbon will be replaced by the ending ene; if 
there are two double bonds, the ending will be diene, etc. 
These hydrocarbons will bear the generic names alkenes, 
alkadienes, alkatrienes, etc. Examples: propene, hexene, etc. 

_ 9. The names of triple-bond hydrocarbons will end in yne, 
diyne, etc. They will bear the generic name alkynes. Exam- 
ples: propyne, heptyne, etc. 

The ending -yme replaces -ine because the latter is reserved for bases (see 
Rule 33). 

10. Ii there are both double and triple bonds in the funda- 
mental chain the endings enyne, dienyne, etc., will be used. 
The generic names of these hydrocarbons will be alkenynes, 
alkadienynes, etc. 
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The double bonds are expressed first in the name. (ene before. an 
take precedence in barns (ef. Rule 64). Te feay CHCl ene 
C:iCH, hexa-1,3-dien-5-yne, not hex-l-yne-3,5-diene. No provision is made 
for branched unsaturated hydrocarbons. It seems best, for general use, to 
select as the fundamental straight chain the longest one that contains the 
maximum of double and triple bonds, Example: CH»:C(C2Hs)CH:CHs, 
2-ethyl-1-butene, not 3-methylenepentane. : 


11. Saturated monocyclic hydrocarbons will take the names 
of the corresponding open-chain saturated hydrocarbons, 
preceded by the prefix cyclo. They will bear the generic name 
cycloalkanes. ft 


Examples: cyclopropane, cyclobutane, cycloheptane. 


12. When they are unsaturated, rules 8-10 will be applied. 
However, in the case of partially saturated polycyclic aromatic 
compounds the prefix hydro, preceded by de-, tetra-, ete., will 
be used. Example: dihydroanthracene. 


Further examples: cyclobutadiene, cyclohexene (not tetrahydrobenzene). 


13. Aromatic hydrocarbons will be denoted by the ending 
ene and will otherwise retain their customary names. How- 
ever, the name phene may be used instead of benzene. 


Examples: benzene, toluene, xylene (not benzol, toluol, xylol). 


III. Fundamental Heterocyclic Compounds _ 


14. The endings of customary names, endings which do not 
correspond to the function of the substance, will undergo the 
following modifications, so far as they are in accord with the 
genius of each language: (a) The ending ol will be changed to 
ole. Example: pyrrole. (b) The ending ane will be changed to 
an. FHxample: pyran. 

15. When nitrogenous heterocycles not having the ending 
ine give basic compounds on progressive hydrogenation, such 
derivation will be indicated by the successive endings ne, 
idine. Examples: pyrrole, pyrroline, pyrrolidine; oxazole, 
oxazoline. 

16. The ending a is adopted for hetero atoms occurring 
in aring. Oxygen will accordingly be indicated by ova, sulfur 
by thia, nitrogen by aza, ete. The letter a a be elided 
before a vowel. Examples: thiadiazole, oxadiazole, thiazine, 
oxazine. 

While the universally accepted names of heterocycli¢ com- 
pounds are retained, the names of other heterocyclic compounds 
are derived from that of the corresponding homoeyelic com- 
pound by adding to it the names of the hetero atoms ending in a. 
Example: 2, 7, 9-triazaphenanthrene. 


The custom of naming complex heterocyclic ring systems from the names 
of their component rings (as, anthrapyrrole, naphthopyridine) is so ‘‘uni- 
versally accepted” that it will no doubt continue to be followed. The rule 
adds a useful new device for certain cases. 
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IV. Simple Functions 


17. ‘Substances of simple functions are defined as those 
containing a function of one kind only, which may be repeated 
several times in the same molecule. 


That is, an alcohol may have one, two or more OH groups and still be a 
substance of simple function, while a hydroxy aldehyde or an amino acid is 
one of complex function. 


18. When there is only one functional group, the fundamental 
chain will be selected so as to contain this group. When 
there are several functional groups the fundamental chain 
will be selected so as to contain the maximum number of these 
groups. 

Example: CHsCH2CH(COOH)., 2-ethylpropanedioic acid (ethylmalonic 
eer According to the original Geneva system it was butanoic-2-methyloic 
acid, 

19. Halogen derivatives will be designated by the name 
of the hydrocarbon from which they are derived, preceded by a 
prefix indicating the nature and number of the biogas atoms. 


Examples: C2HsCl, chloroethane: CH:BrCH2Br, 1, 2-dibromoethane. 


20. Alcohols and phenols will be given. the name of the 
hydrocarbon from which they are derived, followed by the suffix 
ol. In accordance with rule 1 names universally adopted will 
be retained, as: phenol, cresol, naphthol, etc. 

This nomenclature may also be applied to heterocycles. 
Example: quinolinol. 

Further examples: CHsCHOHCHs, 2-propanol: CsHuOH8, cyclohexanol. 


21. In naming polyhydrie alcohols or phenols, one of the 
forms di, tri, tetra, etc., will be inserted between the name 
of the parent hydrocarbon and the suffix ol. 


Examples: CH2OHCH:OH, 1, 2-ethanediol; p-CsH4(OH), 1, 4-benzenediol. 


22..The name mercaptan as a suffix is abandoned; thi: 
function will be denoted by the suffix thiol. 


Examples: CH3SH, methanethiol: CH2SHCH2SH, 1, 2-ethanedithioL 


23. Ethers are considered as hydrocarbons in which one or 
several hydrogen atoms are replaced by alkoxy groups. How- 
ever, for symmetrical ethers the present nomenclature may be 
retained. Examples: CH;OC2H;, methoxyethane; CH;O0CH;, 
methoxymethane or methyl ether. 

24, Oxygen linked, in a chain of carbon atoms, to two of 
these atoms will be denoted by the prefix epoxy in all cases 
where it would be unprofitable to name the substance as a 
cyclic compound. Examples: ethylene oxide = epoxyethane; 
epichlorohydrin = 3-chloro-1,2-epoxypropane; tetramethylene 
oxide = 1,4-epoxybutane. 

25. Sulfides, disulfides, sulfoxides and sulfones will be named 
like the ethers, ory being replaced by thio, dithio, sulfinyl and 
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sulfonyl, respectively... Examples: CH;SO.C2H;, methylsul- 
fonylethane; CH;SC;H;, methylthiopropane; CH;CH,CH.- 
SOCH.CH:2CH2CHs, 1-(propylsulfinyl) butane. 

26. Aldehydes are characterized by the suffix al added to 
the name of the hydrocarbon from which they are derived; 
thioaldehydes, by the suffix thial. Acetals will be named as 
1,1-dialkoxyalkanes. : 


Examples: CHsCHO, ethanal; CHOCHO, ethanedial; CHsCH2:CHS, 
propanethial; CH3C(OC2Hs)2, i,l-diethoxyethane; CsHsCHO, benzene- 
carbonal? (cf. rule 32, paragraph 2). 


27. Ketones will receive the ending one. Diketones, tri 
ketones, thioketones will be designated by the suffixes dione, 
irione, thione. 


Examples: CHs;sCOCHs, 2-propanone; CH;COCOCHs, 2, 3-butanedione; 
CHsCSCH:CHs, 2-butanethione; cyclohexanone. 


28. The name ketene is retained. 
Example: (CH3)2C:CO, dimethylketene. 


29. For acids the rule of the Geneva nomenclature is retained. 
However, in cases where the use of that nomenclature would 
not be convenient the carboxyl group will be considered as 
a substituting group and the name of the acid will be formed by 
adding to the name of the hydrocarbon the suffix carbonique or 
carboxylic, according to the language. 

Examples: CH3CH2COOH, propanoic acid; HOOCCH:COOH, propane 
dioic acid; HOOCCH:CH(COOH)CH2COOH, 1, 2, 3-propanetricarboxylic 
acid. In the Geneva system the last-named compound would have been 
called pentanedioic-3-methyloic acid. 

30. Acids in which an atom cf sulfur replaces an atom of 
oxygen will be named according to the Geneva nomenclature. 
Example: ethanethioic, -thiolic, -thionic, -thionothiolic. If the 
carboxyl is considered as a substituent the compounds will be 
named carbothioic acids. The suffix carbothiolic will be used 
if it is certain that the oxygen of the OH group is replaced by 
sulfur; the suffix carbothionic. if it is the oxygen of the CO 
group; the suffix carbodithtoic will be used if both oxygen atoms 
are replaced. 

Examples of the two systems of names: CHsCOSH or CHsCSOH (either 
one), ethanethioic acid, methanecarbothioic acid; CHsCOSH, ethanethiolic 
acid, methanecarbothiolic acid; CHsCSOH, ethanethionic acid, methane- 
carbothionie acid; CHsCSSH, ethanethionothiolic acid, methanecarbodi- 
thioiec acid. é 

31. The existing conventions will be retained for salts and 
esters. 

Examples: Sodium butanoate or sodium salt of butanoic acid; diethy] 
1,2-ethanedicarboxylate or diethyl ester of 1,2-ethanedicarboxylic acid; 
sodium acetate; methyl succinate, 

_ 32. Acid anhydrides will retain their present mode of designa- 
tion according to the names of the corresponding acids. For 
names formed in accordance with the Geneva nomenclature, 
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the amides, amidoximes, amidines, imides and nitriles will be 
named like the acids by adding to the name of the corresponding 
hydrocarbon the endings amide, amidine, amidoxime, imide, 
and nitrile, respectively, while the halides will be named by 
combining chloride, etc., with the name of the radical. Exam- 
ples: C;H;COCI, butanoyl chloride; C;H;,CON Hp, butanamide; 
etc. 

If the carboxyl is considered as a substituent the endings 
carbonamide, carbonamidine, carbonamidoxime, carbonimide, 
carbonitrile will be used. Examples: C;H;COCl, propane- 
carbony! chloride; C;sH;CON Hse, propanecarbonamide; etc. 

33. The ending ive is reserved exclusively for nitrogenous 
bases. The present nomenclature of monoamines is retained. 
For these the name of the hydrocarbon will be followed 
by the suffixes diamine, triamine, etc. 

For aliphatic compounds containing quinquevalent nitrogen 
the ending ine will be changed to oniwm. For cyclic substances 
containing quinquevalent nitrogen in the ring the ending ze 
will be changed to iniwm; for those with the ending ole, this 

, will be changed to olium. Examples: pyridine, pyridinium; 
imidazole, imidazolium. 

Further examples: CHsNH2, methylamine; (CH3)2NH, dimethylamine; 


(CHs;)3N, trimethylamine; NH2CH2CH2NHb2, 1, 2-ethanediamine; dextrin 
(not dextrine); glycerol (not glycerine). 
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34. The nomenclature of the derivatives of phosphorus , 
arsenic, antimony and bismuth, being very complicated, will be 
considered later. ’ 

35. Compounds derived from hydroxylamine by replacement 

_ of the hydrogen of the hydroxyl will be regarded as alkoxy 
derivatives; those in which an atom of hydrogen of the NH: 
group is replaced, as alkylhydroxylamjnes. Oximes will be 
named by adding the suffix oxime to the name of the correspond- 
ing aldehyde, ketone or quinone. Examples: C:HsON Hz, 
ethoxyamine;'C,.H;NHOH, ethylhydroxylamine. 

Further examples: CHsCH2CH:NOH, propanal oxime; CH3C(:NOH)CHs, 
propanone oxime. 

36. The generic term urea is retained; it will be used as a 
suffix for the alkyl and acyl derivatives of urea. Examples: 
butylurea, C,H,NHCONH;; butyrylurea, C;sH;CONHCON Fi. 
The bivalent radical -NHCONH- will be named ureylene. 

37. The generic name guanidine is retained. 

38. The name carbylamine is retained. 


Example: C:HsNC, ethylcarbylamine (or ethyl isocyanide). 

39. Isocyanic and isothiocyanic esters (RNCO, RNCS) will 
be named isocyanates and isothiocyanates. 

40. The name cyanate is reserved for true esters which on 

- saponification yield cyanic acid or its hydration products. 

The name sulfocyanate will be replaced by thiocyanate. 

41. Nitro derivatives: no change in the present nomenclature. 

Examples: CoHsNO, nitrosobenzene; (NO:2)sCsH208H, trinitrophenol. 
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42. Azo derivatives: the forms azo, azoxy are retained. _ 

43. (a) Diazonium compounds, RN2X, are named by 
addition of the suffix diazonium to the name of the parent 
substance (benzenediazonium chloride). et | 

(b) Compounds having the same empirical formula but con- 
taining trivalent nitrogen will be named by replacing diazonium 
with diazo (benzenediazohydroxide). 

e Substances of the type RN,OM will be named diazoates. 

d) Compounds in which the two nitrogen atoms are united 
to a single carbon atom will be designated by the prefix diazo 
(diazomethane, diazoacetic. acid). 9 beator 

(e) The term déazoamino is retained; however, these com- 
pounds may also be regarded as derivatives of triazene. 

({) Derivatives of the substances H2NNHNHNH»; NH:- 
NNHNH2; NH:NNHN:NH will be named tetrazanes, tetrazenes, 
pentazdienes, ete. 

Examples: (a) CsHsN(*N)Cl, benzenediazonium chloride: (b) CtHsN:- 
NOH, benzenediazohydroxide; (c) CsHsN:NONa, sodium benzenediazoate; 
(d) NeCHo2, diazomethane;. NeCH2COOH, diazoacetic acid, diazoethanoic 


acid or diazomethanecarboxylie acid; (e) CsHsN:NNHCéHs, diazoamino- 
benzene or 1,3-diphenyltriazene; (f) CsHsNHNHNHNHOG¢Hs, 1,4-di- 
phenyltetrazane; CsHsN:NNHNHbz, 1-phenyl-1-tetrazene. OX 


44, Hydrazines are designated by the name of the alkyl 
radicals from which they are derived, followed by the suffix 
hydrazine. In cases where the amino group of carbonamides is 
replaced by the hydrazino group, the suffix hydrazide will be 
used. Hydrazo derivatives are regarded as derivatives of 
hydrazine. Examples: CH;NHNHb, methylhydrazine; C.H;- 
NHNHC;H,;, 1-ethyl-2-propylhydrazine; C;H;CONHN Fb, bu- 
tyrohydrazide or propanecarbohydrazide. 

45, Hydrazones and semicarbazones are named like the 
oximes. The term osazone is retained. 


Examples: CH:CH:NNHC.¢Hs, ethanal (or acetaldehyde) phenylhydra- 
zone; (CHs)2C:NNHCONHz, propane (or acetone) semicarbazone. 


46. The name quinone is retained. 


Examples: p-benzoquinone or p-quinone, 1, 2-naphthoquinone or 1, 2- 
naphthaquinone, phenanthrenequinone or phenanthraquinone, 


47. Sulfonie and sulfinie acids will be designated by adding 
the suffixes sulfonic and sulfinic to the name of the hydrocarbon. 

The analogous acids of selenium and tellurium will bear the 
names alkaneselenonic and -seleninic acids; alkanetelluronic 
and -tellwrinic acids. 


Examples: C2HsSO3H, ethanesulfonie acid; CioH«(SO2H)2, pephipalenedi- 
sulfinic acid; CHs3SeO3sH, methaneselenonic acid; CsHsTeO2H, benzene- 
tellurinic acid. 


48. Organometallic compounds will be designated by the 
names of the organic radicals united to the metal which they 
contain, followed by the name of the metal. Examples: 
dimethylzine, tetraethyllead, methylmagnesium chloride. 
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_ However, if the metal is united in a complex manner it may 
be considered as a substituent. Example: ClHgC,H.CO.H, 
chloromercuribenzoic acid. 

49. The nomenclature of cyclic derivatives having side chains 
will be considered later. 

50. If it is necessary to avoid ambiguity, the names of 
complex radicals will be placed in parentheses. Examples: 
iady Peery pamine = (CH:)2xCsH;NH2; dimethylphenyl- 
amine = 6HsN(CHs)s. ‘ 

Y¥. Complex Functions 

51. For compounds of complex function, that is to say, 
for compounds possessing different functions, only one kind of 
function (the principal function) will be expressed by the 
ending of the name. The other functions will be designated by 
appropriate prefixes. 


Example: 2-aminoethanol (not ethanolamine). By rule 1 very commonly 
peed names like phenolsulfonie acid, naphthylaminesulfonic acid might still 


52. The following prefixes and suffixes will be used for desig- 
nating the functions. 


Function Prefix Suffix 
Acid and derivatives carboxy carboxylic, carbonyl, 
carbonamide, etc., 
: ; or oic, oyl, ete. 
Aleohol hydroxy 1 


) 

Aldehyde oxo, aldo (for al 

aldehyde O) or 

formyl (for 

CHO) 
Amine amino . amine 
Azo derivative azo Aa 
Azoxy derivative aZOXy "7 
Carbonitrile (nitrile) cyano carbonitrile or nitrile 
Double bond ai ene 
Ether alkoxy — 
Ethylene oxide, etc. epoxy B33 
Halide halogeno(halo) ... 
Hydrazine hydrazino ~ hydrazine 
Ketone oxo or keto one 
Mercaptan mercapto thiol 
Nitro derivative nitro a 
Nitroso derivative nitroso age 
Quinquevalent nitrogen ... * onium, inium (olium) 
Sulfide alkylthio 4 
Sulfinie derivative sulfino sulfinic 
Sulfone sulfonyl aie 

_ Sulfonie derivative sulfo sulfonic 

Sulfoxide sulfinyl 3 
Triple bond “<P yne 
Urea ureido urea 
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The order in which the functions are here listed has no significance; the 
rules do not establish any general order of precedence (cf. rules 7, 63). — 

53. The names of derivatives of fundamental heterocyclic 
substances will be formed according to the preceding rules. 


Example: Hydroxyquinolinecarbonamide, not quinolinolearbonamide. 


VI. Radicals 


54. Univalent radicals derived from saturated aliphatic 
hydrocarbons by removal of one atom of hydrogen will be named 
by replacing the ending ane of the hydrocarbon by the ending yl. 

Examples: methyl, ethyl, pentyl (or amyl), ete. Since isopropylidene 
is recognized (rule 56) it was no doubt the intention of the Committee to 
recognize isopropyl] similarly. : 

55. The names of univalent radicals derived from unsaturated 
aliphatic hydrocarbons will have the endings enyl, ynyl, dienyl, 
etc., the positions of the double or triple bonds being indicated 
by numerals or letters where necessary. 

Examples: CH2:CH—, ethenyl (or vinyl); CH:C—, ethynyl; CHs—CH:- 
CH—CH—, 2-butenyl; CH::CH—CH:CH—, 1, 3-butadienyl. 

56. Bivalent or trivalent radicals derived from saturated 
hydrocarbons by removal of 2 or 3 hydrogen atoms from the 
same carbon atom will be named by replacing the ending ane 
of the hydrocarbon by the endings ylidene or ylidyne. For 
radicals derived from unsaturated hydrocarbons, these endings 
will be added to the name of the hydrocarbon. The names 
isopropylidene and methylene are retained. by 

Examples: CH2<, methylene; CH;CH<, ethylidene; CHsCH»CH <, 
propylidene; (CHs)2C <, (1-methylethylidene) or isopropylidene; CHsC-, 
ethylidyne; CH2:CH—CH2CH <, 3-butenylidene. k 

57. The names of bivalent radicals derived from aliphatic 
hydrocarbons by removal of a hydrogen atom from each of the 
two terminal carbon atoms of thé chain will be ethylene, tri- 
methylene, tetramethylene, ete. Ah 

Only saturated radicals are provided for; —CH:CH:—,, ethylene; cata) 5 ha 
CHeCH:—, trimethylene, etc. 

58. Radicals derived from acids by removal of OH will be 
named by changing the ending carboxylic to carbonyl or, if the 
Geneva nomenclature is used, oic to oy. 


/ Examples: CHsCO, ethanoyl or methanecarbonyl (or acetyl). 


59. Univalent radicals derived from aromatic hydroearbons 
by removal of a hydrogen atom from the ring will in principle be 
named by changing the ending ene to yl. However, the radicals 
CoH; and C.H;CH, will continue provisionally to be named 
phenyl and benzyl respectively. Moreover, certain abbrevia- 
tions sanctioned by usage are authorized, as naphthyl instead of 
naphthalyl. 


Examples: CH;CsHis—, tolyl (instead of toluyl), anthryl (instead of 
anthracyl), phenanthryl, fluoryl. 
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60. Univalent radicals derived from heterocyclic compounds 
by removal of hydrogen from the ring will be named by changing 
their endings to yl. In cases where this would give rise to 
ambiguity, merely the final e will be changed to yl. Examples: 
pyridine, pyridyl; indole, indoly]; pyrroline, pyrroliny]; triazole, 
triazolyl; triazine, triazinyl. ; 

61. Radicals formed by removal of a hydrogen atom from a 
side chain of a cyclic compound will be regarded as substituted 
aliphatic radicals. 

Examples: CcsHsCH2CH:—, (2-phenylethyl); CcsHsCH:CHCH2—, (3- 
phenyl-2-propenyl). (For CsHsCHo, see rule 59.) 

62. In general, special names will not be given to multi- 
valent radicals derived from cyclic compounds by removal of 
several hydrogen atoms from the ring. In this case prefixes or 
suffixes will be used. Examples: triaminobenzene or ben- 
zenetriamine; dihydroxypyrrole or pyrrolediol. 

Comparison with rules 21, 33 and 51 will show that of the names given 
as examples, ‘‘benzenetriamine”’ and ‘‘pyrrolediol’’ are the ones ordinarily 


to be preferred (according to the rule of expressing the principal function 
in the ending of the name where there is a suffix denoting it). 


63. The order in which prefixes or radicals are stated (alpha- 
betic order or conventional order) remains optional. 


See the comments onrule7. There is no generally accepted “conventional 
order’’ for all prefixes. 


VII. Numbering 


64. In aliphatic compounds the carbon atoms of the funda-. 
mental chain will be numbered from one end to the other with 
the use of arabic numerals. In case of ambiguity the lowest 


numbers will be given (1) to the principal function, (2) to double 


bonds, (3) to triple bonds, (4) to atoms or radicals designated by 
prefixes. The expression “lowest numbers” signifies those that 
include the lowest individual number or numbers. Thus, 
1, 3, 5 is lower than 2, 4, 6; 1, 5,5 lower than 2, 6, 6; 1, 2,5 
lower than 1, 4, 5; 1, 1, 3, 4 lower than 1, 2, 2, 4. 


Examples: CH2:CHCH:CHs3, 1-butene (not 3-butene); CH2:CHC:CH, 
1-buten-3-yne (not 3-buten-l-yne); CH2::CH—CH:OH, 2-propen-l-ol (not 
1-propen-3-ol; the name allyl aleohol may also be used) ; CHClha—CH»CH:CH», 
4, 4-dichloro-1-butene. The principle of “low numbers”’ also applies to 
eyclic compounds, with due regard to their different structures (e.g., bridges 
and hetero atoms are usually given preferred positions). Examples: 
1, 3-cyclohexadiene; 3-cyclohexen-l-one or simply 3-cyclohexenone; 
4, 4-dichlorocyclohexene. 

Position of Numbers.—Where shall position numbers be placed, before 
or after the parts of the name to which they refer? Usage varies; some 
chemists place them before, some place them after, some use a combination. 
The Committee has left full latitude on this point. The examples in the 
French version usually show the numbers placed after; the examples in these 
comments follow the practice of Chemical Abstracts in being ag before. 
Each method has certain advantages. In Beilstein numbers placed after are 
in parentheses, those placed before are not, e.g., ‘‘2-methyl-butanol-(4).”’ 


65. Positions in a side chain will be designated by numerals 
or letters, starting from the point of attachment. The numerals 
or letters will be in parentheses with the name of the chain. 
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Examples: (CHs)2CH—, (1-methylethyl) or isopropyl; CHsCHCICH:—, 
Gghigroprapyl). The rule equally permits Greek lett ordinary letters, 
primed numbers (1’, 2’), numbers with indices (41, 42) or other designations. 

66. In case of ambiguity in the numbering of atoms or radicals 
designated by prefixes, the order will be that chosen for the 
prefixes before the name of the fundamental compound, or side 
chain of which they are substituents. 

Example: CH2BrCH»CH:2Cl, 1-bromo-3-chloropropane (alphabetic order), 
or 1-chloro-3-bromopropane (order of increasing radical weight). The 
purpose of the rule is to decide which prefixes shall have which numbers, 
when the set of numbers (in the above example 1, 3) for the prefixes has been 
determined. 

67. The prefixes, dt, tri, tetra, etc. will be used before simple 
expressions (for example, diethylbutanetriol) and the prefixes 
bis, tris, tetrakis, etc., before complex ex rs Examples: 
bis(methylamino )propane, CH;:NH(CH:2);NHCHs3; bis- 
(dimethylamino)ethane, (CH;)2NCH2CH:N(CHs)s.. The pre- 
fix bt will be used only to denote the doubling of a radica or 
compound; for example, biphenyl. 

Additional example of the use of bi: p-(CsHsCO2H)s, 4, 4’-bibenzoic acid or 
biphenyl-4, 4’-dicarboxylic acid. 

68. A catalog of cyclic systems, with their numberings 
according both to the existing system and to that of Mr. 
Patterson, is in preparation under the auspices of the National 
Research Council of the United States and of the American 
Chemical Society. 

Work on this project is now in abeyance pending better financial conditions 
for publication. 

In order to avoid all confusion the Commission recommends 
placing a scheme of numbering at the head of each article. 
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sulfonie, 47 Diazo compounds, 48b, 43d 
tellurium, 47 Diazonium compounds, 43a 
thio, 30 Disulfides, 25 
Alcohols, 20, 21 Epoxy derivatives, 24 
Aldehydes, 26 Esters, 31 
Amides, 32 Ethers, 23 
Amidoximes, 32 Functions, cOmPIers 51-53 
Amines, 33 simple, 17-50 
Anhydrides, acid, 32 Fundamental chain, 6, 10, 18 
Antimony compounds, 34 Guanidine derivatives 37 
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Hydrazine Peocive, s 44 
Hydrazo “207 eg ag 
Hydrazones, 4 
poh ee Mage aliphatic satd., 4-7 

aliphatic unsa 

pater ain, 6, 7 

PPS wD 

4 t-chain, 5 

Hydroxylamine derivatives, 35 


Tsocyanates, 39 


anides, 38 
Tsonitriles, 38 
Isothiocyanates, 39 
Ketenes, 28. 
Ketones, 27 
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pases organi compounds, 48 
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Nitroso derivatives, 52 
Numbering, 
Onium compounds, 33 
Organometallic compounds, 48 
pes pana 45 

; of amides, 32 
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Phosphorus compounds, a 
Prefixes, 52; order of, 7, 63 
Quinones, 46 
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bivalent, 56, 57 

complex, 50 

multivalent cyclic, 62 
order of, 7, 

side-chain, 61 

trivalent, 56 

univalent satd., 54 
unsatd., 55 
heterocyclic, 60 
aromatic, 59 
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Salts, 31 
Selenonic and seleninic acids, 47 
Semicarbazones, 45 


Sulfinie acids, 47 

Sulfones, 25 

Sulfonie acids, 47 

Sulfoxides, 25 

Telluronic and tellurinic acids, 47 
—o- and tetrazenes, 43¢ 
Thials, 2 

Thio at 30 

Thioaldehydes, 26 
Thiocyanates, 40 
Thioketones, 27 

Thiols, 22 

Thiones, 27 

Triazenes, 43e 

Urea derivatives, 36 


PREFIX NAMES OF ORGANIC RADICALS 
Nore: This compilation is substantially that published in the indexes to Chemical Abstracts 


with modifications resulting from recent international committee work. 
A, 


Name Formula 
-» acenaphthenyl (from py ic 
acetamido o CH.COME— 
acetenyl = ethyny’ 
acetimido CH3C(:NH)— 
acetonyl CH;COCHs— 
acetonylidene CHsCOCH: 
cae “Eico— 
pas wr :CHCH: 
idyl (from acridine) CisHsN— 
acrylyl ‘He: CHCO— 
adipyl —0C(CH2)sCO— 
alanyl CH;sCHNH2CO— 


aldo (O replacing He to form HCO—) 0: 
alkoxy a alkyl radical attached by 


R 
allbyitiio hio i. alkyl radical attached by 
sulfur) RS— 


allyl (2-propenyl) CH2:CHCH2— 
yl = isopropenyl 
amidoxalyl = oxamyl a 
amino (amido) H:N— 
amoxy CH;(CH2),0— 
amyl CH3(CH2).— 
tert-amy! (CsHs)(CH3)2cC— 
lidene CH3(CH2)3CH: 
anilino CeHsNH— 
anisal p-CHs0CsHsCH: 


or 


M. P. 
Name Formula 
anisoyl p-CH30CsHisCO— 
anisyl (0, m or p)CHs0CsHi— 
anisylidene = action 
anthranilo” o-CsH:CON— 
i! ey 
anthranoyl o-H2NCsHi:CO— 


anthraquinonyl (from anthraquinone, 
2 isomers) C1s4H7O2— 
anthryl (from anthracene, 

3 isomers) C1sHo— 
anthrylene (from anthracene) 

C4Hs:(11 isomers) 
antimono _ Sb:Sb— 
antipyryl (from antipyrine) 

CO-N(CeHs)-N(CHs3)-C(CHs) :C— 

{> ee a emi 
arseno —As:As— 
arsenoso O: 
arsinico (from arsinic acid) (HO)OAs 
arsino 


arso O2As— 
arsono (from arsonie acid) (HO)20As— 
arsylene HAs: 

asaryl 2, 4, 5-(CH30)sCeH2— 
asparagyl HN COCH2CH( NH2)CO— 
aspartyl —COCH:CH(NH2)CO— 
auro Au— 


azimino, azimido = diazoamino 
azido = triazo 
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Name ’ Formula 
azino :NN: 
azo —N:N— 
azoxy —NON— 
benzal CcHsCH: 
benzamido CcHsCONH— 
benzenyl CcHsC: 
benzidino (from benzidine) 
HeNCcH:iC0sHsaNH— 
nzilyl (CcHs)2C(OH)CO— 
benzimidazolyl (from benzimidazole) 
C7HsNo— 
benzimido CeHsC(:NH)— 
benzofuryl (from benzofuran) CsHs0— 
benzohydryl 


(Cs6Hs)2CH— 
benzohydrylidene = diphenylmethylene . 
benzopyranyl (from benzopyran, et ete.) 


benzoxazolyl (from benzoxazole) 


C;7HsNO— 
benzoxy CeHsCOO— 
benzoyl CsHsCO— 
benzoylene —CsH.CO— 
penzy: CeHsCH2— 
benzylidene = benzal 
biphenylene —CsHsCsHs— 


biphenylenedisazo —N:NCsHi@sHiN:N— 


bornyl (from borneol) CroHi— 
boryl O:B— 
bromo Br— 
1-butenyl CH;CH2CH:CH— 
2-butenyl CH;CH:CHCH.— 
3-butenyl CH2:CH(CH2)2— 
butoxy CH3(CH2)30— 
butyl CH3(CH2);— 
pees Em (CaH.) (CH3)CH— 
tert-butyl (CH3)30— 
butylene (1, 4) = tetramethylene 

butylidene CH3(CH2)2CH: 
butyryl CH3(CH2)2CO— 


« mphanyl (from camphane, 3 isomers) 


x CroHir— 
camphoroyl (from eamphorie acid) 
CioH402: 
eamphoryl (from camphor) CroHis' 


camphorylidene (from camphor) CioH1,0: 


caproyl CH3(CH2)4CO— 
capryl CH3(CH2)sCO— 
caprylyl CH3s(CH2)sCO— 
carbamido = ureido 

carbamyl H2NCO— 


carbanilino = phenylcarbamyl 
carbazyl (from carbazole, 5 isomers) 


Ci2HsN— 
earbethoxy C2H;00C— 
carbomethoxy CH;00C— 
carbonyl OC: 
carbonyldioxy —O0COo0— 
carboxy HOOC— 
earbyl —C— 
carvacryl (from carvacrol) CroHis— 
cetyl CH3(CH2)14GHe— 
chloro Cl— 
chloromercuri ClHg— 
cinnamal CcHsCH:CHCH: 
einnamenyl = styryl 


cinnamyl CeHsCH:CHCO— 
cinnamylidene = cinnamal 
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Name - Formula 
citral (from citraldehyde) CoHisCH: 
cresotyl (from cresotie acid at 
' HO(CH:)CsH3CO— 
' yi 


cresoxy = toloxy 
cresyl (10 isomers) ’ 


(0, m or p)(HO)(CHs)CcHs— 
cresylene = tolylene 


crotonyl CH;CH:CHCO— 

cumal p-(CH3)2 CHCsH«CH: 

cumenyl ‘H3)2CHCsHi— 

cumidino (CHs)eCHO;HiNH— 

cuminal = cumal \ 

cyano N:ic— 
_ eyclobutyl CHeCH2CH:CH— 


cyclohexadienyl (2, 4, ete.) CsH;— 
cyclohexadienylidene (2, 4, ete.) CcHe: 
cyclohexenyl (from cyclohexene, 3 isomers) 
CsHs— 
cyclohexyl (from cyclohexane) CAu— 
cyclohexylidene CH2CH>CH2CH2CHC: 


cyclopenteny] (from cyclopentene) C;H7— 


cyclopentyl (from cyclopentane) C;Ho— 
eyclopropyl CH2CH:CH— 
cymyl (from cymene) CioHis— 
2-p-cymyl = carvacryl 
3-p-cymyl = thymyl 
desyl (CoE) Ca 
diazo —N:N— 
diazoamino —N:NNH— 
diazoxy —N(:0):N— 
dithio 
duryl 2, 3, 5, 6-(CH3)sCeH— 
durylene 2, 3, 5, 6(CHa)4Cs: 
epoxy —O—(to different radicals 
already united in 
some other way) 
ethene = ethylene 
ethenyl = vinyl; = ethylidyne 
ethoxalyl OOCCO— 
ethoxy C2H;0— 
ethyl CH3CH:— 
ethylene —CH:CH2— 
ethylenedioxy —0(CH2)20— 
ethylidene CH3CH: 
ethylidyne CHC: 
ethyny! HC:C— 
ethynylene —C:c— 
fenchyl (from fenchyl alcohol) CroHiz— 
fluoro FE 


fluoryl (from fluorene, 5 isomers) Ci3He— 


fluorylidene 1sHs: 
formamido HCONH— 
formazyl (CsHsN:N)(CeHsNHN:)C— 
formyl ~ ‘ACO— 
fural (2 isomers) OCH:CHCH:CCH: 
furfural = fural 

furfuryl = furyl 

furfurylidene = fural 

2-furoyl = pyromucyl 

3-furoyl CH:CH-0-CH:CCO— 
furyl (from furan, 2 isomers) Cs5H30— 


j 
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Formula 
ieee 3(2)-form CH:CH-O-CH2-C: 


Seer 
(also a 2(3)-f yet 


geranyl (from 
glu 1 =OCCH (NH CHss00— 
wi —0C(CH2)sCO— 
glyceryl —CH2(CH—)CH2— 
glycolyl HOCH2CO— 
HeNCH2CO— 
glyoxyl “ HCOCO— 
guaiacyl = o-anisyl 
guanido H2NC(:NH)NH— 
Bees, bald ny lat stom) a 
0, halo (any halogen atom — 
taeey! CH:3(CH2)10— 
he CH3(CH2)s— 
hexadecyl = cetyl 
h CH3(CH2)s— 
hippuryl CsHsCONHCH2CO—. 
homopiperonyl 
a eee apo eaC atlas 
hydrazi to same atom) 
hydrazino YNH— 
hydrazo —NHNH—(to different atoms) 
hydrazono HoNN: 
hydroxamino HONH— 
hydroximino = isonitroso 
hydroxy HO— 
imidazolyl (from imidazole, 4 isomers) 
pal abl 3HsNe— 
imino (imido) N: 
indanyl (from indan, 4 !somers) CsHs— 
indenyl (from indene, 7 isomers) | CoH7— 
indolyl Ba m indole, 7 isomers) CsHsN— 
indolylidene (3(2) form pat 
sHsaNHCH2C: 
indyl = indolyl 
indylidene = Pies 
* iodo I— 
iodoso OI— 
isoaly ya OsI— 
propeny: 
isoamoxy " (CH CHOHLCHO— 
isoamyl (CH3)2CHCH2CH2— 
isoamylidene (CHs)2CHCH2CH: 
isobutenyl (CH3)eC:CH— 
isobutoxy (CH3)2CHCH20— 
isobutyl (CH3)2CHCH2— 
isobutyryl (CHs)zCHCO— 
poaraee C:N— 
isodiazo —NHN: (to same atom) 
isohexyl (CH3)2CH(CHz)s— 


isoindyl (from isoindole, 4 ei 
isoleucyl 


'sHsN— 


CH;CH2CH(CH;s)CH(NH2)CO— 
isonitro HOON: 
isonitroso HON: 
l-isopenteny] (CHs)2CHCH:CH— 
isophthalal (isophthalylidene) 

:HCCeHiCH:(m) 


isopropenyl CHe2:C(CH3)— 
- isopropoxy (CHs)2CHO— 
isopropyl (CH3)2CH— 
isopropylidene (CH3)2C: 


or 


Nam yt - F ora 
ph ais y! rom isoquinoline, 9 isomers, 
Gattis 
isothiocyano C:N— 
isovaleryl (CHysCHCHSCO— 
isoxazolyl (from isoxazole, 5 isomers) 
(CsH2NO)— 
keto O: (to same atom; properly 
rani for, ketones only; 
leueyl (CH).CHCH.CH(NH,)CO— 
malonyl —OCCH2CO— 
menthy! (from menthane): as, 
2-p-menthyl CioHig— 
mercapto HS— 
mercuri —Hg— 
a-mesityl 3. 5-(CHa)sCoHsCHs— 
2-mesityl 2, 4, 6-(CHs)sCsH2— 
methene = methylene 
methenyl = methylidyne 
methionyl CH2(SO2)2: 
methoxy CH;0— 
methyl CH3—- 
methylene HC: 
methylenedioxy —OCH20— 
methylidyne HC: 
methylol = hydroxymethyl 
napht CioH7CH: 
naphthalimido (from oo acid) 
Ci0He(CO)2N— 
naphthenyl 10H7C, 
naphthobenzyl C1oH7CH2— 
naphthoxy C1oHz0— 
naphthoyl CioH;CO— 
naphthyl (1 or 2) CipoHr— 
naphthylene CwHs: 


naphthylidene (1(4) form shown) 


CeHsCH2CH:CH:C: ~ 
| 
nitramino O2.NNH— 
nitrilo N: 
nitro O2.N— 


aci-nitro = erie 


nitroso ON— 
noreamphany! (from norcamphane) 
C;Hu— 
octyl CH3(CH2);— 
oxalyl —OCCO— 
oxamido H:NCOCONH— 
oxamyl H.NCOCO— 


oximido = isonitroso 

oxo O: (to same atom; broader 

- than “keto’’) 

—O—(used as a connective; ef. 
se epoxy, keto and 


xO) 
"—CHy(CHy CH — 
NN 
‘bis 
pentenyl (like butenyl) CsHy— 
pentyl = amyl , 


perimidyl (from perimidine, 8 isomers) 


oxy 


pentamethylene 
pentazyl 


CuH7Ne— 
perthio (replacing O only) 8:8: 
phenacyl CsHs COCH.— 
phenacylidene CeH;COCH: 


phenanthryl (from phenanthrene, 5 
isomers) C1sHy— 
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Name Formula 
phenanthrylene (several isomers) CisHs: 
pheneny] (s, as-, v-) CeH3: 
phenethyl CceHsCH2CHe— 
phenetidino C2HsO0Ce6H4NH— 
phenetyl (0, m, 7) C2HsOCsHi— 
phenoxy CsH;0— 
phenyl CeHs— 
phenylazo CcHsN:N—- 
phenylcarbamido = phenylureido 
phenylene (0, m, p) 6H4: 
phenylenedisazo (0, m, p) 
—N:NCoHiN:N— 
phenylidene = cyclohexadienylidene 
phenylureido CcsHsNHCONH— 
phospharseno —P:As— 
phosphazo —P:N— 
phosphinico (HO)OP: 
phosphino HoP— 
phospho O2P— 
phosphono (HO)20P— 
phosphoro —P:P— 
phosphoroso 0:P— 
phthalal SHCOsHsCH: (0) 
phthalamido HO.C-CceHs-CONH— (0) 
phthalidene (from phthalide) CeHsCOOC: 
phthalidyl CcsHaCOOCH— 
ORM ER 
phthalimido CeH.(CO)2N— ( 
phthalyl —OCCsHsCO— (0) 
pic 2, 4, 6-(NO2)sCsH2— 


ryl 
piperidyl (from piperidine, 4 isomers) 
CsHiN— 


3, 4-(CH202)CsHsCH2— 


3, 4-(CH202)CcsHsCH: 
pivalyl (from pivalic acid) (CHs)3CCO— 
prolyl (from proline) 

NHCH2CH2CH2CHCO— 


propargyl (2-propyny!) HC:CCH2— 
propenyl (1-propeny!) CH3;CH:CH— 
propenylidene (1-propenylidene) 


piperonyl 
piperonylidene 


CHsCH:C: 
propiolyl HO:CCO— 
propionyl CH;CH2CO— 
propoxy CH;CH2CH:0— 
propyl CH;CH2CH2— 
propylene —CH(CH3)CH2— 
propylidene CH;CH2CH: 
pseudoallyl = isopropenyl 
as-pseudocumyl 2, 3, 5-(CHs)3CeH2— 


s-pseudocumyl 2, 4, 5-(CH3)sCsHa— 
v-pseudocumyl 2, 3, 6-(CHs)sCe6H2— 
pseudoindyl (from pseudoindole, 7 
isomers) CsHsN— 
pyranyl (2-a, 2-7, 3-a, ete.) CsHs0 
pytazolyl (from pyrazole, 4 isomers) 
C3HsN2— 
pyridyl (from pyridine, 3 isomers) 
CsHyN— 
pyridylidene (4(1) form shown) 
CH:CHNHCH:CHC: 


pyrimidyl (from pyrimidine) C4HsNo— 
pyromucyl OCH:CHCH:CCO— 
| 


Name Formula” 

pyrrolidyl (from pyrrolidine, 3 isomers) 
CsHsN— 

pyrroyl CH:CHCH:CHNCO 


{olows on) J 
pyrry! (from pyrrole, 3 isomers) CsHsN— 
quinolyl (from quinoline, 7 isomers) 


quinonyl (from quinone) CcHsO2— 
quinoxalyl (from quinoxaline) CsHsNe— 
salicyl HOC«Hi— fe} 
salicylal HOCcsHsGH: (0) 
salicylyl HOCsHsCO— (0) 
selenino (HO)OSe— 
seleninyl tur @Bex.; 
seleno Se: 
selenocyano NCSe— 
selenono HOsSe— 
selenonyl —SeO2— 
selenyl HSe— 
semicarbazido H:.NCONHNH— 
silicono (HO)OSi— 
silicyl 
silicylene 
stannyl A H3S8n— 
stearyl CHE Sais 
stibarseno 1b: As— 
stibinico (HO)OSb: 
stibino HeSb— 
stibo f OsSb— 
stibono (HO)208b— 
stiboso 0:Sb— 
stibylene HSb: 
styrene (styrolene) —CH(CsHs) CH2— 
styryl CsHsCH:CH— 
succinamyl HeNCOCH2CH2:CO— 
succinyl —OCCH2CH2:CO— 
sulfamino HOsSNH— 
ay H2NO2S— 
sulfhydryl = mercapto ~ f 
sulfino HO.S— 
sulfinyl OS: 
sulfo HOsS— 
fallonanide a —S0.NH— 
‘ony! (sulfury —SO2.— 
tauryl H2NCH2CH2S0.— 
telluro Te: 
terephthalal :HCCsHsCH: (p) 
tetramethylene —CH2CH2CH2CH2— 


tetrazyl (from tetrazole, 2 isomers) 
a 
thenoyl (from thiophenecarboxylic 
acid, 2 isomers CuELSCO— 
thiazyl (from thiazole, 3 isomers) 


C;H2NS— 

thienyl (from thiophene, 2 isomers) 
sH3S— 
thio —S— 
thiocarbonyl SC: 
thiocyano NCS— 


thiohydroxy = mereapto 
thiol (S$ replacing Oin OH) ) Used in place 
of “thio” 


when re- 
uired for 


thiono (§ replacing 0 in CO) tinction 


thionyl = sulfinyl 
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Name Formula | Name : ’~ Formula 
thujyl (from sabinane) uramino = ureido 
elie (attached at one of 2 positions) ureido H:NCONH— 
thymyl (from thymol) CioHis— —— ureylene —NHCONH— 
toloxy (0, m, or p) CH3CsHiO— ___ valeryl : CH3(CH2)sCO— 
toluino (0, m, or p) CH3C0sHiNH— _yalyl (from valine) 
toluyl (0, m, or p CH3CeHsCO— (CH3)2CHCH(NH2)CO— 
a-toluyl CeHsCH2CO— ~ vanillal 3, 4-(CH30)(HO)CéHsCH: 
tolyl (0, m, or p) CH3CeHs— _yanilloyl 3, 4-(CH30)(HO)CsH3;3CO— 
a-tolyl = benzyl vanilly] 3, 4-(CH30)(HO)CéH3CH2— 
tolylene (6 isomers) OH3CsHs: veratral 38, 4-(CH30)2CeH3CH: 
a-tolylene = benzal veratroyl 3, 4-(CH30)2CeHsCO— 
triazeno H2NN:N— __veratryl 3, 4-(CHs0)2CsHsCH2— 
triazinyl (from: triazine) CsH2Ns— — veratrylidene = veratral 
triazo N:N-N— vinyl (ethenyl) H2C:CH— 
aidud : vinylene —CH:CH— 
triazoly! (from triazole) CoHeN3— vinylidene (ethenylidene) . HeC:C: 
imethylene “—CH2CH2CH:— — xanthyl (from xanthene, 6 isomers) 
tryptophy! (from tryptophan gP prtesd C1sH30— 
: Cui N2O)— xyloyl (from xylic acid, 7 isomers) 
tyrosyl (from tyrosine) ; (CH3)2CeéHsCO— 
p-HOCsHiCHsCH(NH2)CO— ~ xylyl (dimethylphenyl) (CH3)sCeHs— 
undecyl = hendecyl xylylene —H2C0CsHsCH.— 


EXPLANATION OF TABLE 


The table presents data for over 5000 compounds. They have been 
selected to include those of general or commercial importance as well as those 
commonly met with in the laboratory. 

Arrangement. The entries are arranged al habetically by parent 
compounds, substituting atoms and groups like bromo-, ehloro-, ethyl-, 
methyl-, nitro-, etc. being placed after the rest of the name instead of before 
it; e.g., Acetic acid, dichloro- (and not Dichloroacetic acid). This practice, 
which is followed in some of the indexes to journals, makes it possible to 
bring many derivatives of the same parent. together. Radicals such as 


propyl, butyl and amyl, and also compounds such as butyric acid and ° 


pees roiopentin ba are assumed to be of normal structure unless otherwise 
stated. 

Nomenclature. Compounds are indexed under their common names 
wherever these are acceptable, but a large number of synonyms and cross 
references are included. In particular, many names formed according to the 
International Union Rules (see preceding pages) are given and are distin- 
guished by the symbol (*). 

An alphabetic order of substituting radicals is employed in each 
name; e.g., Ether, ethyl methyl (not Ether, methyl ethyl). For a table of 
radicals, seé preceding pages. 

Acids are entered under their “trivial” names where these exist. Sys- 
tematic names are derived from trivial names where this is feasible; as, 
Valeric acid, a-bromo-. 

Alcohols. Important alcohols haying common names, as Amy! alcohol, 
Isoamyl alcohol, Propyl alcohol, are so entered. For others the Inter- 
national Union names are used; as, 3-Buten-1-ol. 

Aldehydes and amides are usually entered under names derived from the 
acid name; as, Propionaldehyde, Propionamide (from propionic acid). 

Amines will be found under their usual names; as, Ethylamine, Triethyl- 
amine, Ethylenediamine. 

Carbylamines are entered as Ethyl isocyanide, Phenyl isocyanide, etc. 

Cyanides. See Nitriles, below. 

Esters of organic acids will in general be found under the names of the 
corresponding acids, but those of glycerol and glycol are under the names 
of the alcohols. Esters of inorganic acids have independent entries; as, 
. ey sulphate, Ethylsulfuric acid. 

Ethers. pune, unsubstituted ethers occur under their own names; 
_88, Ethyl ether, Phenyl ether. Most other monoethers are under Ether; as, 
Ether, amy! phenyl. 
Halogen derivatives of hydrocarbons, when simple, are entered under 
their common names (as, Propyl chloride) or, when more complex, under 
their International Union names (as, 1-Pentane, 2-chloro-), 
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Hydrazine derivatives are found under Hydrazine or, if monoacyl 
derivatives, under the name of the corresponding acid (as, Benzoic acid, 
hydrazide). But hydrazones are placed under the corresponding carbonyl 
compound (as, Acetone, phenylhydrazone). 

ydrocarbons of the aliphatic series are entered under their Geneva 
(International Union) names; other hydrocarbons, under their commonly 
accepted names. 

Isocyanides (Isonitriles) are named as Ethyl isocyanide, Phenyl iso- 
syanide, etc. 

Ketones having simple names are so entered (e.g., Acetone, Acetophe- 
none); others are given International Union names if possible (as, 2-Buta- 
none). Those familiar with ‘“‘ketone’’ names will find a number of cross 
references under Ketone. 

Mercaptans are named, according to the International Union rule, as 
Ethanethiol (C2H;SH), Benzenethiol (CsH;SH), ete. 

Metallic salts of organic acids will be found in the preceding table, 
“Physical Constants of Metal-Organie Compounds.”’ 

Metal-organie compounds should be looked for under the name of 
the metal; as, Lead, tetraethyl-. 

Nitriles (cyanides) are given names derived from the corresponding acid; 
as, Acetonitrile. . 

Oximes are entered under the corresponding carbonyl compound; as, 
Formaldehyde, oxime. 

Phenols will be found under their usual names; as, Phenol, Resorcinol. 

Salts of bases are entered under the names of the bases; as, Aniline. 
hydrochloride. For metal salts-~of organic acids see the preceding table, 
‘Physical Constants of Metal-Organic Compounds.” 

Semicarbazones are placed under the corresponding carbonyl cém- 
pound; as, Acetone, semicarbazone. 

Sulfides, sulfones and sulfoxides are treated like® éthers (see Ethers, 
ibove); as, Ethyl sulfide; Sulfone, ethyl phenyl. . 

Suonts acids are named as Ethanesulfonic acid, Naphthalenedisulfonic 
acid, ete. , 

Boldface type is used to distinguish the parent compounds and their 
substituting radicals. When a parent compound is followed by derivatives 
its name is not repeated but is replaced in each succeeding entry by a dash. 

Formulas. Structural formulas have been given in most cases, and the 
structure has been indicated as fully as is feasible without taking undue 


space. 

P Order of Data. Each entry is presented in the same inyariable order: 
name; synonym; formula; molecular weight; color and crystalline form, 
index of refraction n, and specific rotation [a]; density; melting point; boiling 
point; solubility. 

Numbers have been assigned to all compounds for use in connection with 
the formula index which immediately follows the organic table. In the 
process of final editing (due to duplication or other causes) an occasional 
compound with its number has been deleted. 

Crystalline form and color are stated in easily interpreted abbrevia- 
tions. Other important characteristics are often added. The index of 
refraction, n, follows. For crystals of two or three indices they are inyari- 
ably given in the order w, « or a, 8, y._ The specific rotation, [a], is given 
for certain compounds. Temperature and wavelength are indicated by the 
superior and inferior figures and letters following the numerical value. When 
not otherwise indicated the index of refraction and specific rotation are 
understood to be at 20°C. and for sodium light. ; 

For example: n 1.5236%§ indicates an index of refraction of 1.5236 for 
sodium light (A = 589.3 my) at 25°C; [a] —65.6°35 indicates a negative 
specific rotation of 65.6° for sodium light and a temperature of 20°C. . 

Density, D., is normally given in grams per milliliter, at 20°C, numerically 
equivalent to the specific gravity at 20°C referred to water at 4°C. Specific 
gravity at other temperatures is shown with superior and inferior figures 
indicating, respectively, the temperature of the substance and that of water 
to which it is referred. The density of gases is given in grams per liter at 
0°C and 760 mm Hg pressure unless otherwise indicated. Aa 

Example: D. 1.536 indicates a density in grams per milliliter at 20°C; 
D. 1.6342f indicates a specific gravity of 1.634 at 25°C referred to water at 
4°. PD. 2.143¢/l indicates the density of a gas at standard conditions, 0°C 
and 760 mm pressure, as 2.143 grams per liter. 
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Melting point, m. p., and boiling point, b. p. are givenin°C. Other 
effects of temperature elevation such as dehydration, sublimation, decom- 
position, explosion are recorded in connection with the melting or boiling 
points. Decomposition on heating is indicated by the abbreviation d. AJ] 
such statements will follow the abbreviation m. p. orb. p. If decomposi- 
tion occurs at a definite temperature, the form d. 120 is used, while 120 d. 
indicates melting or boiling with decomposition. Loss of water of crystalliza- 
tion is indicated by —H:0. The boiling point is stated at normal atmos- 

herie pressure (760 mm of Hg) unless otherwise indicated by a superior 
Rgace which shows the pressure in millimeters under which the compound 
boils at the temperature given. 

Example: b.p. 1257 indicates a boiling point of 125°C at a pressure of 


mm. 

Solubility, Soly., is stated in grams of substance dissolving in 100 em? 
of the solvent. ormal room temperatures, 20°C, is assumed unless the 
temperature is indicated by a superior figure. The term insoluble (i.) 
must yoo be interpreted to mean that a negligible quantity of the com- 
pound dissolves. Many compounds commonly regarded as insoluble really 
dissolve to a slight extent. The terins very soluble (v-.s.), soluble (s.), 
slightly soluble (sl.s.) are used for lack of definite figures. Conflicting 
statements are very common in the literature. Quantitative statements of 
solubility are likewise subject to_uncertainty. due to inexact statement of 
conditions. Values may be variously stated as“parts by weight of solute 
in parts by weight or volume of the solvent or of thé solution, and values are 
often given and quoted in the literature without proper designation. In the 
large number of values given there are many which are uncertain in this 
respect. 

he form s. d. indicates solubility with more or less decomposition. 
The oceurrence of d. alone in the statement of solubility indicates that 
decomposition is the primary action. The statement of solubility in acids or 
alkalis is usually understood to be accompanied by decomposition. 

The policy has been followed of giving the solubility in water, ethyl 
alcohol and ethyl ether first, followed by statements in regard to other 
solvents. : 

As examples: 

23.4% w. indicates a solubility of 23.4 grams of the substance in 100 cm% 
of water at 20°C. ; 

250 cm al. indicates the solubility of a gas in ethyl alcohol as 250 em$ of 


_ the gas in 100 cm‘ of alcohol. 


%5w. indicates that the substance is miscible with water above 35°C. 
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% 
1 Abietie acid (abietinic acid; 
ACHs),CH(CH,):CHsCOOH, 


302. 23." Yel. amor. powd., n 1.5 

1.578, ih 618. m.p. 137-66, var. Soly, 

y bi Visal.; v.8.et.; s.clac. ac.a., acet., 
., CS», me.al. 


ee Vintes (naphthyleneethytene). 

CioHs (CH2)2, 154.08. Wh. Ing. need., 

n 1.407, 1.468, 1.620; liq. n 1. 6048100, 

D. 1.02452, m.p. ‘95, b.p. 277.5. 

' Soly. i.w.; 4.220, 66.770 al; s.h.et.; 

36.929 chl.; "7620, 284.6 tol. 7 B.b.bz. 

Acetal (1, 1-diethoxyethane*; acetalde- 

hyde diethyl acetal; ethylidene diethyl 

-. ether), CH:CH(OC2Hs)2, 118.11. Col. 
volat. liq., ” 1.38193. D. 0.82542, 
0.84614, ras 102-4. Soly. 4.58%w.; 
wal.; set. 

4—, amino-. 

diethory-*.- 

—, dichloro- (1, 1-dichloro-2, 2-di- 

ethoxyethane*). CHCLCH(OC2Hs)2, 

187.01. Liq. D. 1.1384, b.p. 184. 

—, diethylamino-. See Triethyl- 

amine, B, B-diethory-. 

—, dimethyl. See Ethane, 

methoxy-*. 

—, dimethylamino-. See L£thyl- 

amine, B, B-diethory-N, N-dimethyl-. 

—, trichloro-. See Zthane, 1, 1, 1- 

trichloro-2, 2-diethoxy-*. 

Acetaldehyde (ethanal*; acetic alde- 
finda eaaidehude) CHsCHO, 44.03. 

Col. . inflam. lig., 1.3316, , D. 
Crease m.p. .—123:5,. bp. 21. 
Soly. ow.; ~al.; ~et.; obz. 

11 —, cyanohydrin. See Lactonitrile. 

12 —, diethyl acetal. See Acetal. 

13 —, dimethyl acetal. See 
1, 1-dimethoxy-*. 

14 —, oxime (ethanal  oxime*; 
aldoxime). CHsCH:NOH, 59.05. 
Wh. er. or col. liq., liq. n 1.425674, 
D. 0.964522, m. D. 47, frz. 18, b.p. 
114-5. Soly. «w.; coal. wet. 

15 —, Gheusthgdensone (N-ethyli- 
_ dene-N’-phenylhydrazine). H3CH:- 
-NNHCcéHs, 134.09. Col. need. m.p. 

99, .b.p. 133-6, | 236-72. Soly. 
8.pet.eth. 

i6 —, semicarbazone’§ (ethanal  semi- 
carbazone*). CH3sCH:NNHCONHz», 
101.08. Need. f.w. oral. D. 1.03003, 

. m.p.162-3. Soly. 3'w.; s.al. 


See Ethylamine, B, B- 


1, 1-di- 


co @ wt 


Ethane, 





—T.- a eve 


sylvic| 19 —, 
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methyl-. See Propionaldehyde. 
—, phenyl-. See a-Tolualdehyde. 
thio-, trimer. See s-Trithiane, 
2, 4, 6-trimethyl-. 
—, tribromo-. 
—, trichloro-. See Chloral. 
—, trimethyl-. See Prvalaldehyde. 
—, @w or §£-trithio-. See s-Tri- 
thiane, 2, 4, 6-trimethyl-. 
—, omheh ae Faas pe) ie 180.27. 
m.p. 81, b.p. 
Destine debe netieed (1-amino- 
ethanol*; a-aminoethyl alcohol; alde- 
hyde-ammonia). CH:CH(NH:)OH, 
61.06. Col. rhomb. m.p. 97 (70-80); 


See Bromal. 


b.p. 100 sl. d.- Soly. v.s.w.; v.s.al.; 
sl.s.et. 

Acetaldoxime. See Acetaldehyde, 
oxime. 

—, trimethyl-. See Pivalaldehyde, 
oxime. 

Acetalylamine. See Ethylamine, 8, B- 
diethoxy-*. 

Acetamide (ethanamide*). CHs- 
CONHs, 59.05. Col. hex., or rhbdr., 
deliq. need. f. chl., n_ 1.54,, 1.46 
(stable mod.); n 1.370, 1.485, 1.585 
(metastable mod.); liq, n 1.4274783, 
D. 1.15922, m.p. si (69.4), b.p. 222. 
Soly. 97.52, 178w,; 25.020, 2 “Yal.: 


sl.s.et.; v.s.glyc.; i s.chl. 

—, N-benzyl- WG one 
acetobenzylamide). CsHsCH2NHCO- 
CHs, 149.09. Leaf. f. et. m.p. 61, 
b.p. >° 300. Soly. i.w.; s.al.} 's.et.; 
s.lgr. 

(acetobromamide) . 
+ 1 H20, lg. 
anh. 108. 


N-bromo- 
CH;CONHBr, 137.96. 
pl. m.p. + HO, 70-80; 
Soly. s., d%w.; s.al.; s.et. 
—, echloro- (2-chloroethanamide*). 
CICH:CONH2, 93.50. Monocl. need. 
m.p. 119.5, b.p. 225.6. Soly. 10%w.; 
s.al.; v.sh.s.et. 

—, cyanonitro-. See Fulminuric acid. 
—, a,a-dichloro- (2, 2-dichloro- 
ethanamide*). CHChCONHs:, 127.95: 
Monocl. pr. m.p. 98, b.p. 234.6. 
Soly. v.s.h.w.; v.s.al.; v.s.et. 

—, N, N-diphenyl- (N-acetyldiphenyl- 
amine, N-phenylacetanilide). (CseHs)2 
NCOCHs, 211.11. Lng. need. or 
rhomb. f.w. m. Pp. 103 (99-100), b.p. 


i7 —, eu pr ieny)~. See Caproaldehyde, subl. Soly. sl.s.w.; s.al.; sl.s.et: 
par eat. 38 —, _ Neethyl- —_(acetoethylamide): 
is i—, dichloro- dichloroethanal*; CHsCONHG:Hs, 87.08. Liq. D. 
dichloroaldehyde). CHChC 0.942435, b.p. 205. Soly.  «w.; 
112.93. Col. liq. b-p. 90.5. oal.; s.a.; i.dil.alk, 





For explanations and abbreviations see beginning of table. 
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39.. Acetamide, hydroxy-. See Glyco-| 5S —, 
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44 
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lamide. 

—, N-(2-hydroxy-1-naphthyl)-. 
See 2-Naphthol, 1-acetamido-. 

_—, N-(4-hydroxy-i-naphthyl)-. 
See 1-Naphthol, 4-acetamido-. 

—, isoprepyl-. See Isovaleramide. 
—, N-methyl-N-1-naphthyl-. See 
1-Naphthylamine, N-acetyl-N-methyl-. 
—, N-naphthyl-. See Naphthyl- 
amine, N-acetyl-. F } 

—, N-phenyl-. See Acetanilide. 

, N-2-thienyl- = (N-acetyl-2+thio- 
phenine, 2-acetothiophenide). Hs- 
CONHCG,sH3S, 141.12. Wh. pl. m.p. 
160-1. Soly. sl.s.w.; s.al.; sl.s.et. 
—, thio- (ethanethionamide*, aceto- 
thioamide). CHsCSNHb2, 75.11. Yel. 
monoel. tab. f. et. m.p. 108.5: Soly. 
v.s.w.; s.al.; s.et. 


—, N-(thiocarbamyl)-. See Urea, 
acetyl-thio-. 

— trichlore- = (2, 2, 2-trichloroeth- 
anamide*). CC];3CONH2, 162.39. 


Monocl.tab.f.w. m.p. 141, b.p. 239-40. 
Soly. v.sl.s.w.; v.s.al.; v.s.et. 


Acetamidine (ethanamidine*). 
CHsC(:NH)NHe2, 58.06. Unstable. 
m.p. 166-7 d. Soly. s., d.hw.; 
s.al.; s.a. 

—, N, N’-diphenyl- (ethenyldiphenyl- 
amidine). CH3C(:NCsHs) NHCeHs, 
210.13. Need.f.al. m.p. 131-2. 
Soly. sl.s.c., v.s.h.al.; vis.et.; 8.a. 


Acetanilide (N-phenwlacetamide, anti- 
febrin). CHsCONHC¢éHs, 135.08. 
Rhomb., — wh.leaf.f.w. D. 1.214, 
m.p. 114, b.p. 305. Soly. 0.563%. 
3.59w.; 36.920al.; s.et.; 13.620, 
44,95chl.; 69.52°me.al.; s.glyc. 


—, aacetyl-. See Acetoacetanilide. 
== o-amino- = (N-acetyl-o-phenyl- 
enediamine). H3sCONHCsHiNH:z, 


150.09. Sm. lust. pl. m.p. 132 (145). 
Soly. s.w.; sl.s.et. 

—, m-amino- (N-acetyl-m-phenylene- 
diamine). NH:CsHsNHCOCHs. 
150.09. Cr. mass. m.p. 70, b.p. 
d. 86.5-7.5. Soly. v.s.w.; 8.al,; sl.s.et. 


—, p-amino- = (N-acetyl-p-phenil- 
enediamine). CHsCONHOcHiN He, 
150.09. Col.need.f.w. m.p, 161-2. 


b.p. 267. Soly. sl.s.w.; v.sial.; v.s.et, 


o-bromo- (N-acetyl-o-bromoani- 
BrCsHaNHCOCH;, 213.99. 
Soly. i.w.; s.al.; 


line). 
Need.f.al. m.p. 99. 
8.et. 





59 


60 


61 


62 


63 
64 


65 
66 


67 


68 


69 


70 


71 
m-bromo-. CH3:sCONHCGH:Br. 
213.99. Need f.dilal. m.p. 87.5. 


Soly. s.al.; s.et. 

—, p-bromo- (N-acetyl-p-bromoani- 
line, antisepsin, asepsin, bromanilid). 
BrCsHsNHCOCHs, 213.99. Need. or 
monocl. pr, m.p. 168 (165-7). Soly. 
v.sl.s.h.w.; sl.s al.; sls.et.; s.chl., bz. 
seit o-chloro=- N-acetyl-o-chloro- 
aniline), CHsCONHCsHsCl, 169.53. 
Need. f.dil.ac.a. . m.p. 88. Soly. 
sl.s.w.; s.al.; v.s.et.; 8.bz. 


_, m-ehloro-___ (N-acetyl-m-chloro- 
aniine).. CHsCONHCsH:Cl, 169.53. 
Need-i.dil.ac.a. m.p. 72.5. . Soly. 
sl.s.w.; s.al.; v.s.et.; s.CS2, bz. 


—,  p-chloro- (N-acetyl-p-chloro- 
aniline). CH3sCONHCsHuCl, 169.53. 
Rhomb. need. or pl. “D. 1.38538, m.p. 
178.4 (176-7). Soly. sl.s.w.; s.al.; 
s.et.; 8.CSs, 
—, 2, 4-dimethyl-. 
oxylide. ' 
—, 2, 4-dinitro-. CH;:CONHC;H;- 
NOs2)2, 225.08. Need.f.al. m.p. 120. 
Soly. i.c.w.; v.s.h.al.; s.et. 


—, p-ethoxy-. See p-Acetophenetide. 


—, o-hydroxy- (0-acetamidophenol; 
o-acetylaminophenol), CHsCONHCG;-: 
HsOH, 151.08. Col. leaf. f. dil. al. 
m.p. 203. Soly. sl.s.w.; s.al.; s.et.; 
s. KOH. 


—, m-hydroxy- (m-acetamidophenol) 
CHsCONHCcHsOH, 151.08. Col. 
need. f.w. m.p. 149. Soly. s.w.; 
s.al.; sl.s.et.; sl.s.chl., bz. 


—, p-hydroxy- BF ig ot deans 
H3sCONHCsH;OH, 151.08. Cob. 
monocl. f. al. D. 1.29324, m.p. 168. 
Soly. v.sl.s.w.; v.s.al.; sl.s.et. 

—, o-hydroxy-N-methyl- (0-(acetyl- 
methylamino) phenol)... CHsCON(CHs) 
CsHsOH, 165.09. Need. m.p. 150. 
Soly. sl.s.w.; v.s.al.; s.et. 

—, ARB (phy (3 CH:- 
CON(CHs;)CeHsOH, 165.09. Cr. 
m.p. 240. Soly. v.sl.s.w.;  v.s.al.; 


See 2, 4-Acet- 


_ set, 


71 
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—, p-iodo-. CH;CONHC;H,I, 260.99. 
Monocl. D. 1.98915922, m.p. 183-4. 
Soly. s.h.w.; 5.05%al.; icet.; v.s.ac.a. 

—, p-methoxy-. See p-Acetaniside. 
—, N-methyl- (eralgin). CHsCON- 
(CHs)CesHs, 149.09, Col. rhomb. ae 
tT. al, ” L560) emcee e 
0.97737°, m.p. 101-4 (97-99), b.p. 
254.7 (2537). Soly. i.(sl.s.) w.; s.al. 

o-methyl-. See o0-Acetotoluide. 
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d 


75 Acetanilide, 
76 == 
by as 


78 —, 


80 —, N-phenyl-. See Acetamide, N, 
N-diphenyl-. 

81 —, a-phenyl-. See a-Toluanilide, 

82 —, p-phenylazo-. See Azobenzene, 
. p-acetamido-. 

33 —, thio-. CH3:CSNHC;Hs, 151.14. 


' CHs, 165.09. Wh. cr. f. w. m.p. 87-8 


Ms 0.235, 8.3'%w.; 12.74al.; s.chl., acet. 
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N-methyl- p-nitro-. 
CH3CON(CHs)CsHiNOz, 194.09. 
Tee f. w. m.p. 152-3. Soly. s.al.; 
s.et. 


o-nitro-. CHsCONHCsH:iNO>, 
180.08. Yel-monocl.leaf. D. 1.41938, 
m.p. 93 (90-1). Soly. s.h.w.; 
s.al.; v.s.et.; v.s.KOH. 


m-nitro-. CH:CONHC;H:NO», 
180.08. Col.-yel. leaf. m.p. 155 
(150.5). Soly. s.h.w.; s.al.;i.et.:s.chl. 
KOH. 


—, p-nitro-. CH:CONHC;H:NO:, 
180.08. Yel. rhomb. pr. m.p. 213-4 


(207). Soly. v.sls.w.; s.al.; s.et.; 
s. KOH. 


Need.f.w. m.p. 75, b.p. d 
i.w.; i.et.; s.alk., NaOH. 


o-Acetaniside (N-acetyl-o-anisidine; 
-0-acetanisidide) . CH:0CsHsNHCO- 


Soly. 


(84), b.p. 305. Soly. v.s.h.w.; 55%al.; 
8.6t.; V.8.ac.a. - 


p-Acetaniside (p-methoryacetanilide; 
p-acetamidoanisole; N-acetyl-p-anisi- 
dine; _methacetlin; p-acetanisidide) 
CHsCONHCsH.OCHs, 165.09. Wh. 
powd., or pl. f. w. m.p. 127. Soly. 


Acetic acid (ethanoic acid*). CH; 
COOH, 60.03. Col. liq., n 1.37182. 
D. 1.04922, m.p. 16.6, b.p. 118.1. 
Soly. ow.; ~al.; ote.; i.CS:. 


—, esters. For esters other than those 
listed below see also “‘acetate’’ under 
o-Cresol, Cyclohexanol, etc. 


—, allyl ester (allyl acetate, 2-propenyl 
ethanoate*). CH:COOCH:CH:CHa, 
100.06. Col. liq., n 1.40448. D. 


0.928, b.p. 103-4. Soly. sl.s.w.; oal.; 
set. 


—, amyl ester (amyl acetate; 1-pentanol 
acetate; amyl acetic ester). 

(CHs)sCHs, 130.11. Col. 
1.4012. D. 0.87932, 
(145-7). Soly. 0.18%w.; <al.; «et. 


—, benzyl ester (benzyl acetate; benzyl 
ethanoate*). CHsCOOCH2CeHs. 150.08. 
Col. liq., n 1.5232. D. 1.05754, m.p. 
—51.5, b.p. 213.575 Soly. v.sl.s.w.: 
wal.; xet. 




















91 —, butyl ester (butyl acetate; buty! 


OL 


02 


03 


ethanoate*). CH:COO(CH:):CHs, 
116.09. Col. inflam. lig., n. 1.3951. 
D. 0.88222; 0.90168, m.p. —76.8, b.p. 


126.5 (124-6). Soly. 0.5%w.; wal; 
cet. 


—, sec-butyl ester (2-butanol acetate; 
a-methylpropyl ethanoate*) . Hs 
COOCH(CHs3)CeHs, 116.09. Col. lia., 
n 1.38665. D. 0.864825, b.p. 112-3. 
Soly. i.w.; s.al. set. 


—, cetyl ester (cetyl acetate; hexadecyl 
ethanoate*; n-hexadecyl acetate). CHs- 
COO(CH:2)1CHs, 284.28. Need., n 
1.435839. D. 0.85822, m.p.- 18.5 
(16-9), Db.p. 200.55. Soly. i.w.; 
y.sl.s.al.; v.s.et 

—, ethyl ester (ethyl ethanoate*; 
acetic ester). CHsCOOC2Hs, 88.06. 
Col. inflam. liq., 2 1.3721639. D. 
0.90142; 0.9065738, m.p. —83.6, b.p. 
77.46. Soly. 8.6%, -7.43wi;  « 5 
ecet.; ochl., oils, 

—, ethylene ester. 
acetate. 

—,_ furfuryl 
atcohot, acetate. 
—, heptyl ester 


See -Glycol, di- 
ester. See  Furfuryl 


(n-heptyl acetate). 
CH;:COOC7His, 158.14. ol. lig., n 
1.4153. D. 0.8743%,° bp. 191.5. 
Soly. i.w.; s.al.; s.et. 


—, hexyl ester (n-heryl 
CHsCOO(CH2)sCHs, 144.12. 
D. 0.89028, b.p. 16912. 
v.s.al.; v.s.et. 


—, isoamyl ester 
3-methyl-1-butanol 
butyl ethanoate*). 
CH(CHs)2, 130.11. Col. liq, n 
1.4017017-9, D. 0.869928, m.p. 
—78.5, b.p. 142.5 (138-40). Soly 
0.16%w.; ~al.; oet.; s.amyl al. 
—, isobutyl ester (isobutyl 
tate; B-methylpropyl ethanoate*). 
COOCH:CH(CHs)s, 116.09. Col. liq., 
n 1.391143, D. 0.8712, m.p. — 98.9, 
b.p. 116.5 (115-7). Soly. 0.634w.; 
cal.;-oet. 


—, iso pony! ester (isopropyl acetate). 
CHsCOOCH(CHs)s, 102.08. Col.lia. 
D. 0.87738; 0.869023, m.p. —73.4, 
b.p. 89. Soly. 3.09%w.; ~al.; wet. 
—, methylene ditster (methylene ace- 
tate; methylene diacetate; methanediol 
diacetate). (CH3:COO)2CH2, 132.06. 
Col.liq. D. 1.13622, b.p. 170. Soly. 
sl.s.w.; cal.; cet. 

methyl ester (methyl acetate) 
CH;:COOCH:, 74.05. Colliq., 1 
1.35935. D. 0.9274038, m.p. — 98.3, 
b.p. 57.1. Soly. 31.9%w.; ~al.; et 


acetate). 
Col. liq. 
Soly. i.w.; 


(isoamyl acetate; 
acetate; --methyl- 
CH;COO (CH2)2 


ace- 
CH: 


For explanations and abbreviations see beginning of table. 
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04 
05 


06 
07 


08 
09 


10 
ih, 
12 


13 
14 


15 
16 


17 


18 — 


19 


20 


22 - 





Acetic acid, B-phenylhydrazide. See| 25 —, —, ethyl ester (ethyl chlor oacetate; 
Hydrazine, 1-acetyl-2-phenyl-. ethyl Te phe iy te ye wee 
—, piperazinium salt. CsHioNeo-2C2-|_ lap ee s ol.d., 7 2 
HiOx, 306.16. Wh.er. m.p. 208.5209, 1.15942, m.p. —26.0, b-p. 144.2. 
Soly. s.w.; s.al.; i.et.; s.h.n-butanol. “i Soly. i.w.; iF : aes 
oes c oe 5 os 4 —, —, me ester (met: chloro- 
geen one thine ret Sn thanoater). CH:CICOOCHs, 108.50. 
ropyl ester (n-propyl eo) Boar a ree” as i 
CHLOE d0n08. Collis, gets bee 
as? M.D. 92.51) 94 p-phenylph lester) CH:- 
20. Py * y. em: 
b.p. 101.6. Soly. 1.89%w.; =al-i CICOOEH:COC Cals, 288.56. m.D. 
—, acetamido-. See Aceturic acid. 28 yan tie aart salt. Gia DNiee 
—, (p-acetamidoanilino)-. See Giy- PYeseeto (oleis H, 275.05... Wh.cr., m.p. 
cine, N-(p-acetamidophenyl)-. 145-6. Soly. s.w.; s.h. al.; «3 de 
—, allyl-. See 4-Pentenoic acid*. 29 —, eyano-_ (cyanoethanoic acid*; 
—,amino-. See Glycine. 4 peat Letts e). ea toe can 
, (b-aminoanilino)-. See Glycine, “US. ellq.col.cr. DRsps 19), 
Fd che bed sa sr ) y eee nee d. ie: Yo 'S-w.5 6.81.5 
—, anilind-. . See Glycine, N=phenyl-.| 2 Sr SF -2h OP OS BEE 
a , | 30 —, —, ethyl ester. CH=:(CN)COO- — 
—, anthranilido-. See Anthranilic C:Hs, 113.06, Col-liq., n- 1.417935. - 
acid, N-(carboxymethyl)-. D. 1.06322, m.p. —22.5, b.p. 206. 
—, benzamido-. See Hippuric acid. Soly.i.w.; cal.; eet, 
—, benzoyl- (8- oa gh 31 —) > Poe, ester agents cyano- 
acid; 3-ox0-3-phenylpropanoic acid). ethanoate*). CNCH2C , 99.05. 
CeHsCOCH2COOH, 164. Col.need. Col.liaq. D. 1.12338, m.p. — 22.5, b.p. 
f.bz. m.p. 103-4 d. Soly. sl.s.w.; 200. Soly. i-w.; ~al.; et. ; 
s.al.; s-et.; sl.s.ler. 32 —, diazo-, ethyl ester (ethyl diazo- 
_— ethyl ester (ethyl- B-ketohydro- ethanoate*). N.CHC COOC2Hs, 114.06. 
cinnamate; benzoylacetic ester). CsoHs- Yel.oil, D. Lovse m.p.- —22, b.p. 
COCH2COOC:Hs, 192.09. Col.liq., n 141. Soly. sl.s.w.; s.al.; s.et. 

_ 1.531156, D. 1.12242, m.p. <0, +|:33 —, dibromo- (dibromoethanoic acid*). 
265-70 d. Soly. v.v.sl.s.w.;  al.; CHBr:COOH, 217.85. Col.deliq.cr. 
eet. m.p. 48, ae 232; 195~730, Soly 

—, methyl ester. CsHsCOCH:2- sl.sw.; s.al.; 3 
COOCH:, 178.08. Col.yel.lia., | 34 —, —, ethyl Lester hyl dibromoethano- 
1.53654%7. D. 1.158%, b.p. 265 d ate*). CHBrzCOOC:Hs, 245.88. Oil, 
Soly. i.w.; ~al.; vet. n 1.498. D. 1.9033% b.p. 194, Soly. 
—, bromo- (bromoethanote acid*). i.w.; wal; wet. 

CH:BrCOOH, 138.94. Col-hex. or| 35 —, dichloro- (dichloroethanoie acid*), 
rhomb, D. 1.9342, m.p, 50, b.p. CHChCOOH, 128.93. Col.liq., 7 
208. Soly. ~, deliq.w.; #al.; «et. 1.4659". D. 1.563422, m.p. 5-6; frz. 
—, —, ethyl ester (ethyl bromoethano- 11, b.p. 194. Soly. 8.63w.; s.al.; s.et. 
ate*), -CH2BrCOOC2Hs, 166.97. Col.| 36 —, —, ethyl ester (ethyl dichloroethano- 
liq., n 1.451. D. 1.51444, b.p. 159;|" ) ate). CHClhCOOC2Hs, 156.96. Col. 
57-915, Soly.i.w.; cal.; eet. liq., n 1.43860. D. 1.282132, b.p. 
—, sec-butyl-. See Valeric acid, 158.2. Soly. v.sl.s.w.; eal., »et. 
B-methyl-. 37 —, diethyl-. See Butyric acid, a- 
—, butylethyl-. See Ceproie acid, ethyl-. . 
a-ethyl-. 38 —, diethylmethyl-. See Butyric 
chloro- Penloca manors acid*). acid, a-ethyl-a-methyl-. 
CH2CICOOH, 94.48. Col.rhomb., 7 39 —, diflodo- (diiodoethanoie acid*). 
1.42976, D.1.583§, m.p. a63, 655-6, CHI:COOH, 311.86. Yel.cr. m.p. 
eas bD.p. 189. Soly. v.s.w.; s.al.; 110(95-6). Soly. sl.s.w.; s.al.; s.et.; 
8.et othe: C8n, bz. s.bz. 
—,—, butyl ester (butyl 2-chloroethano-| 40 —, dimethyl-. See Isobutyric acid, 
ate*), CH»ClCOOCsHo, 150.54. Liq.} 41 —, di-n-octyl-. See Caprice acid, 
D. 1.1039 b.p. 175 (181-3). a-octyl-, 








* Name approved by the International Union of Chemistry. 
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Ann nee OOO 
42 Acetic acid, diphenyl- (diphenyl-| 66 —, phenoxy- (glycolic acid phenyl 


43 


44 
45. 


46 
47 


48° 


49 
50 
51 
52 
53 


54 


55 
56 
57 
«68 


59 


€1 


62 
63 


64 
65 


methane-a-carborylic 


CHCOOH, 212.09.. 


acid). (CeHs)2- 
Col.need.f.w. or 


lf.f.al. m.p. 148, b.p. subl. Soly. 
y.s.h.w.;v.s.al.; v.s.et.; s.chl. 
—, , ethoxy-  (ethoryethanoic.. acid*; 


ethyloglycolic acid; glycolic acid ethyl 
ether).. GoHsOCH:COOH, 104,06. Col. 
liq, D. 1.10222, b.p, 206. Soly. 
V.8.W.; V.S.al.; v.8.et. 

—,ethyl-. See Butyric acid. 

—, (ethylamino)-. _ See Glycine, N- 
ethyl-.. ' 


—, ethyldimethyl-. See Butyric 
acid, a, a-dimethyl-. 
—, ethylene-. See 
carboxylic acid*. 
—, ethylmethyl-. 
a-methyil-. 

—, ethylpropyl-. 
a-ethyl-. 

—, 2-fural-. See 2-Furanacrylic acid. 
—, guanido-. See Glycocyamine. 

—, hydroxy-. See Glycolic acid. 


—, iminodi- (diglycolamidic acid; 
iminoacetic. aci (incorrect)). NH- 
(CH:COOH):, 133.06. Col.rhomb. 
m.p.ca.225. Soly. 2.435w.;i.al.;i.et. 
—, iodo- (iodoethanoic acid*), CH>- 
ICOOH, 185.94. Col.rhomb.pl. m.p. 
82, b.p.d. Soly. s.w.; s.al,; s.et. 
isoamyl-. See Caproice acid, 
d-methyl-. 

—, isobutyl-. See Isocaproic acid. 
—, isopropyl-. See Isovaleric acid. 
—, isopropylmethyl-. See Butyric 
acid, a, B-dimethyl-. 

—, isothiocyano- (mustard oil acetic 
acid). SCNCH2COOH, 117.09. Rhomb. 
pl. m.p. 125-6. b.p. subl. Soly. 
s.h.w. 

—, Mercapto- (2-mercaptoethanoic 
acid*; thioglycolic acid). HSCH2COOH, 
92.09. Liq. D. 1.325322, m.p. —16.5, 
b.p. 104-611. Soly. s.w.; s.al.; s.et. 
—, methoxy= (methoryethanoic acid*; 
méthyloglycolic acid). CH3;0CH2- 
COOH, 90.05. Col.hyg.liq. D. 1.176822, 
b.p. 89-917. Soly. s.w.; s.al.; s.et. 
—, methyl-. See Propionic acid. 

—, (a-methylguanido)-. 
tine. 

—, methylIpropyl-. 
‘a-methyl-, 
—, oxydi-. 


“+ 
Cyclopropane- 
See Butyric acid, 


See Valeric acid, 


See Valerie acid, 


See Diglycolic acid. 


See Crea- | 





67 
68 


69 


70 
re 


72 
73 


74 


75 


W7 


78 


79 


81 


83 


84 
85 
86 


ether). CsHsOCH2COOH, 152.06. Col. 
pl. or need.f.w. m.p. 99, b.p. 285 
sl.d. Soly. 1.2w.;  s.al.; -s.et:; 8. 
ac.a., bz. 
—, phenyl-. See a-Toluic acid. 
—, pyromucyl-, ethyl ester (ethyl 
2-furoylacetate; ethyl» B-keto-2-furan- 
propionate). CsHs0COCH2COOG:2H:, 
182.08. Liq. b.ps- 142-3; Soly. 
ivw.; 8.al.; s.et. 
—, Salicyl-. 
boxymethoxy)-. 
—, Silico-. See Methanesiliconic acid. 
—, sulfo=(sulfoethanoicacid*). 
CH:COOH, 140.09. . Hyg.tab-f.w. 
m.p. 86, b.p. 245 d. Soly. 
8.W.; v.s.al.; i.et. 
—, 2-thienyl-. 
acetic acid. 
—, thiol- (ethanethiolic acid*; meth- 
anecarbothiolic acid; thioacetic acid). 
CHsCOSH, 76.09. Col.liq. D. 1.07432, 
m.p. <—I17, b.p. 93. Soly. s.w.; 
wal.; cet. 
—, —, ethyl ester. CH3sCOSC2Hs, 
104.12. Lig. D. 0.973924, bp. 115— 
16. Soly. i.w.; v.s.al.; y.s.et. 
—, tolyl-. See a-Toluic acid, methyl-. 
—, tribromo- (tribromoethanoic acid*), 
CBrsCOOH, 296.76. Col.monocl.tab. 
m.p. 135, b.p. 245 d. Soly. v:s.w.; 
v.s.al.; v.s.et.; sl.s.c.lgr. 
—, trichloro-. CChCOOH, 163.38. 
Col.rhomb.deliq. D. 1.629891, m.p. 
57.5, b.p. . 197.5. Soly. 120%w.; 
s.al.; set, 
—, —, ethyl ester. CClhCOOC2Hs, 
191.41. Col.liq., n 1.45068. D. 1.38322, 
b.p. 168. Soly. i.w.; ~al.; ~et. 
—, methyl ester, CCls;COOCHs, 
Col. - 1.486842, m.p. 
b.p. 153.8. Soly.  d.w.; 


See Benzoic acid, o-(car- 


ca. 


See 2-Thiophene- 


—, —, piperazinium salt. 
2CClLOOOH, 412.85. Wh.cr. m.p. 
121-1.5. Soly. s.w.; s.h.al.; i.et. 


—, triiodo-  (triiodoethanoic acid*),. 
CIsCOOH, 437.77. Yel.leaf. m.p. 
150d. Soly. s.w.; s.al.; s.et. 


—, trimethyl-. See Pivalic acid. 


triphenyl-. (CsHs)s;CCOOH, 
88.12. Monocl.pr.m.p. 265. Soly. 
l.s.w.; s.al.; sl.s.et.; s.bz. 


—, ureido-. See Hydantoic acid, 
—, Vinyl-. See 3-Butenoic acid*, 
Acetic aldehyde. See Acetaldehyde. 


C:HioNe-- 


is) 


wm 


For explanations and abbreviations see beginning of table. 
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88 


89 


$1 


92 


93 


a4 


vd 


96 


97 


98 


, 2-methyl-3-oxrobutanoate*; 


99 
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87 Acetic anhydride (ethanoic anhy-| 03 Acetoethylamide. 


dride*), (CHsCO)20, 102.05. Col. 
liq:, nm 1.39038. D. 1.087128; 1.082022, 
m.p. —73.1, b.p.. 140.0. Soly. 


13.6 c., d.w.; ~al.; eet.; s.chl., bz. 


Acetic ester. See Acetic acid, ethyl 
ester. 
Acetin. See diacetate, monoacetate, 


triacetate, under Glycerol. 


Acetoacetanilide (8-ketobutyranilide; 
a-acetylacetanilide). CH 
CONHC¢eHs, 177.09. Leaf. m.p. 85. 
Battle sl.s.w.; 8.al.;-s.et.; s.a., alk., 
-bz. 


—, a-bromo- (2-bromo-3-ox0-N-phen- 
ylbutanamide). CH3sCOCHBrCON- 
HCcHs, 256.00. Col.need. m.p. 138 d., 
b.p. d. Soly. i.w.; s.al-; s.et. 


Acetoacetic acid, ethyl ester (ethyl 
acetoacetate; acetoacetic ester; ethyl 
3-oxobutanoate*). CHsCOCH:2COO- 
C2Hs, 130.08. Col.liq., n 1.42092168, 
D. 1.02522; m.p: <—80, b.p. 180. 
Soly. 14.3'64w.; s.al.; s.et.; s.bz., chl. 
—, methyl ester (methyl acetoacetate). 
CH3sCOCH2COOCHs, 116.06. Col.lia., 
nm 1.418375, D. 1.077, b.p. 170. 
Soly. 38.0w.; ~al.; cet. 


—, y-chloro-, ethyl ester (ethyl 4- 
chloro-3-oxobutanoate*). CHzCICOCH2- 
COOH2Hs, 164.53. Col.liq: D. 1.17643, 
b.p..200. Soly. v.sl.s.w.; ©al.; ~et. 


—, a, a-diethyl-, ethyl ester (ethyl 
2, 2-diethyl-3-oxobutanoate*). CH:;- 
COC(C2Hs)2zCOOC2Hs, 186.14. Wh.- 
yel.liq.; mn 1.4326672. D. 0.960%, 
b.p. 211-6 d. Soly. i.w.; «al.; et. 


—, a, a’-ethylidenebis-, diethyl 
ester. See Glutaric acid, a, y-diacetyl- 
B-methyl-, diethyl ester. 


—, eisopropyl-, ethyl ester (ethyl 
2-isopropyl-3-orobutanoate*). 3- 
COCH(C3H7) COOC2Hs, 172.12. Col. 


liq. D. 0.95728, b.p. 205 d. Soly. 
v.sl.s.w.; al.; 


eet. 
—, a-methyl-, ethyl ester (ethyl 
methylaceto- 
CHsCOCH(CHa:)COO- 
Col.liq., n4 2066173, 


186.8. Soly. v.sl. 


acetic ester), 
CeHs, 144,09. 
D. 1.01928, b.p. 
8.w.; 8.al.; s.et. 
Acetoacetic ester. 
acid, ethyl ester. 
Acetobenzylamide. 
N-benzyl-. 
Acetobromamide. 
N-bromo-. 
Acetocinnamone. 
zal-, 


See Acetoacetic 


See Acetamide, 
See Acetamide, 


See Acetone, ben- 





04 


05 


06 


0 


re 


0s 
09 
10 


11 


12 


13 


15 


16 
17 


18..— 
19 — 






See Acetamide, 
N-ethyl-. 

Acetoethyl nitrate. 
NOs)2?, 226.13. Lig. D. 1 
89 exp. Soly. i-w.;:s.al. 


Acetoglyceral glycerol _ethylidene 
ether). CsHs(OH)OeC2Ha, 118.08. Liq. 
(mixt.?). D. 1.081%, b.p. 184-8.) 
Soly. sl.s.w.; s.al. ; 
Acetoin (3-hydroxy-2-butanone*; ace- 
tylmethylcarbinol). CHsCHOHCOCHs, 
88.06. Liq., nm 1.4194. D. 1.00238, 
m.p. 15, b.p. 142. Soly. ow.; 
s.al.; sl.s.et.; iler. 
Acetol (1-hydroxy-2-propanone*; hayes 
*droxyacetone; acetylcarbinol). CH3- 
COCH:0OH, 74.05. Col.lid., n 1.4295. 
D. 1.08238, m.p. —17, b-p. 146, d. 
Soly. ~w.; ~al.; wet. | 
Acetona phtnaliael See Naphthyl- 
amine, N-acetyl-.~ 
1-Acetonaphthone, a-phenyl-. See: 
Ketone, benzyl 1-naphth heegl: 
2-Acetonaphthone, 4-bromo-i-hy- 
droxy- _ (2-acetyl-4-bromo-1-naphthot) . 
CHsCOCwHsBrOH, 264.99. Yel.need. 
m.p. 127. Soly. iLw.; s.al.; s.et. 


2-Acetonaphthone, 12hyaroxy- (1- 
hijdroxry-2-naphthyl, methyl ketone; 2-. 
acetyl-1-naphthol). CHsCOCwHsOH, 
186.08. Yel.need: m.p. 99-101 (103), 
b.p. 325d. Soly. i.w.;'s.al.; s.et. 

2-Acetonaphthone, 1-hydroxy-4- 
nitro-. CHsCOCwHs(NO2)OH, 231.08. 


ois Pe a 
De 





Yel.need. Soly. i i.w.; sl.s.al.; s.et. 
Acetone. (2- anon dimethyl ke- 
tone). Lee . Col.in- 
flam. lig. oak Seaaéuie D. 0.792272, 
0.81863, m.p..—95, b.p. 56.5. 
Soly. -w.; cal.; cet.; s.chl. 


For derivatives see also 2-Propanone. 
—, azine (dimethylketazine;  diiso- 
pr ongliden shy drcaiaey -. (CH3)2C:NN, 
Ha)2, 112.11. Col.liq., n 1.451025; 
D. 0.838124, b.p. 131. Soly. s..w.; 
wal.; wet. 
—, cyanohydrin. 
a-hydroxry-., 
dichloride. 
dichloro-*, 
—, oxime. 


See Isobutyronitrile, 


See Propane, 2,2- 
See Acetoxime. 


ee ped (2-propanone 
phen ylhydrazone*). (CH3)2C:Nz 


48.11. Rhomb.er. or oil. m.p. 23-5 
(aa), b.p. 163%, Soly. s.w.; s.al.; 
s.et.; s.dil.min.a. 


—, semicarbazone (2- anone semi- 
carbazone*). (CHa)sCoNNHCO ONH:, 
115.09. Col.need.f.w. m.p. 187-8. 
Soly. sl.s.w.; s.al.; s.et. 
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amd OMS 
21 Acetone, sodium bisulfite com-| 45 Acetone-chloroform. See  Chlore- 
pound. {CH -C(OH)OSO:Na, 162.11. tone. 


Whueaf. m.p.d. Soly. vs.w.; sls-| 46 Acetonediacetic acid (y-ketopimelic 


al.; i.et. acid; 4-oxoheptanedioic aci *), CO 

—,acetonyl-. See 2,5-Heranedione*. (CH:CH:COO8H):, 174.08. Rhombf 

—, acetyl-. See 2, 4-Pentanedione* = “ea 143. Soly.. s-h.w5 s.al.; 
‘ eteEl tS . s.et.; i.bz. 


—, allyl-. See,5-Hexen-2-one*. 47 Acetonedicarboxylic acid (8-ketoglu- 
—, anisal-. See 3-Buten-2-one, 4-p- taric acid; 3-oropentanedioic acid*). 
anisyl-. (COOH)CH-COCH-COOH, 146.05. 
—, benzal- (methyl styril ketone; 4 Need.f.et. m.p. 135 d.,b.p.d  Soly- 
phenyl-3-buten- -2-one*; benzylideneace- v.s.w.; s.al.; v.sls.et.; i-bz., chl_, ler. 
tone; cinnamyl methy' i ketone; acetocin-| 48 Acetone diethylsulfone. See Pro- 
namone). CsHsCH: CHCOCHs, 146.08.) pane, 2, 2-bis(ethylsul fonyl)-*. 


Col.lustr.pl. D. 1.037733, m-p. 42, 2 2 e 
bp. 260-2. Soly.i-w.; vs.al:is.et.; 49 os ae An eee ert eoe 


& aeas 


27 —, benzoyl- (1-phenyl-1, 3-butane- 50 Acetonitrile (cthanenttrile*;. methyl 


a cyanide). CHSsCN, 41.03. Col. lia., 
Teo eet ee Pte imehand| — 2 1-345965. D- 0.78284, m.p. — 41 


CeHsCOCH:COCH, 162.08. Col.pr.| “2 ep” Le) OA iy 
n 1,56775"5. D. 1.090%2, m.p. 
— (57-8), Dp. 261-2 (13344). Soly. 51 —, allyl-. See 4-Pentenenitrile*. 
sl.s.c.w.; 8-al.; s.et.; s.conc.alk. 52 —, benzoyl- (8-ketohydrocinnamoni- 
28 —, bemzyl-. See 2-Butanone, 4- trile; 3-oxe-3-phenylpropanenitrile; a 
phenyl-*. _ iio gn = one). Le Spo: is 
i 145 m.p. 1 8 
Omer cme) Bee -dertone,|  c.w.5 8.81; 8.0t.; a-chl., bx., alk-¢ KON. 
30 —, dibenzal-. - See Styryl ketone. 53 = eee See Butyronitrile, 
e Siig re apne ai See 4-Hepta-| 54° —; per iencthy See Butyronitrile 
zi 7 } a-methy'!-. 4 
32 —, diisopropylidene-. Le Phorone. 55 _ 9-furyl-. See 2-Furanacetonitrile 
33 —, sym-dimethyl-. See 3-Penta-| 5— _ iminodi- (a, a’-dicyanodimethyl 


none*. amine; iminoacetonitrile (ineorrect)) 
3£ —, diphenyl-. See 2-Propanone, NH(CH:CN):, 95.06. Col-leaf-f.et. 





1,3-diphenyl-*. m.p-75. Soly. s.w.; s.al.; sl.s.et. 

35 —, ethylidene-. See 3-Penton-2-| 57 —, isobutyl-. See I socapronitrile. 
one*. _ | 58 —, phenyl-. See a-Tolunitrile. 

36 —, unsym-ethylmethyl-. 2-59 —, trimethyl-. See Propionitrile, 
Pentanone, 3-methyi-*. v4 a, a-dimethyl-. 

37 —, 2-fural-. See 3-Buten-2-one, 4| trinitro-. (trinitrocihanenitrile*). 
(2-furyl)-*. [et (NoOy)sCCN, 176.03... Waxy. m.p. 

38 —. furfurylidene-. See 3-Buten-2-| 41.5, b-p. exp. 220. Soly. d.w.; 
one, 4-(2-furyl)-*. d.al.;-s.et. 

39 —, hydroxy-. See Acetol. 61 —, vinyl-. See Allyl cyanide. 

49 —, isonitroso-. See Pyruraldehyde, 62 Acetonitrolic acid (ethylnitrolic acid). 
aldoxime. CH3(NOz)C:NOH, ,.104.05. Yel- 


: ie ~ * rhomb.f.w. or et. m.p. 88, b.p. d. 
tem, | isopropylidene-. See JMesity/ oly’ Sve «als ee 


3.| 63 Acetonylamine. See 2-Propanone. 


42 —,. p-methoxybenzal-. See ptcupd 


Buten-2-one, 4-p-anisyl-. 


| 


| 64 Sn yaa (o-ethoxryacetani- 





43 —, phenacyl-. See Valerophenone,) lide: Ne dadighte-phonctelind). :-<iis- 

"Rt seth CONHC-H.OC:2Hs, 179.11. Leaf. 

44 Acetone chloride. See Propane, m.p. 79, b.p. > 250. Soly.. i.w.; 
2,2-dichloro-*. i s.al.; s.et. 


For explanations and abbreviations see beginning of table. 
539 


HANDBOOK OF CHEMISTRY AND PHYSICS 


i 


‘a 


265 PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 299 


65 


66 


69 


70 
WZ — 


re 


73 


76 


125.5. 


p-Acetophenetide (p-ethoxyacet- 
antlide;. Gus bro 3- 
CONHCcHs0Ce2Hs, 179.11... Wh. 
powd., or monocl, pr. or leaf., n 1.54, 
TSYt, 1.59. m.p. 134.7, b.p. ae 
Soly. 0.00554, 0.11% w.; 4.93 al.; 
wet chil: 
_—, eaten See Phenocoll, 
Acetophenone (methyl phenyl ketone; 
ypnone; acetylbenzene) . HsCOCeHs, 
120.06. Col.liq. or pl., nm 1.534189. 
SS 026%), m.p. 19. i b.p. 202.3. 
Soly. i.w.; s.al; s.et.; 8.bz., ,chl., 
cone. H2SO.. ; 

—, oxime. CsHsC(: NOH)CHs, 135.08. 
Col.need.f.w. m.p. 58. Soly. sl.s.w.; 
s.al.; s.et. 

—, a-acetonyl-. 
y-keto-. 

—, a-acetyl-. See Acetone, benzoyl-. 

—, o-amino- (0-aminophenyl methyl 
ketone; aN go a agen CHsCOCcH4- 
NH, 135.08. Yel. oil: bp. 252 
sl.d.. Soly. i.w.; s.et. 

—, m=-amino-= (m-aminophenyl methyl 
ketone). CHsCOCsHsNHe, 135.08. 
Yel.leaf.f.dil.al. mayp. 99.5 (96.5), b.p. 
290. 

—, p-amino- (p-aminophenyl methyl 
ketone). CHsCOCsH4N He, 135.08. 
Yel.need.f.w. m.p. 106, b.p. 295. 
Soly. v.sl.s.w.; 8.al.; s.et.; s.HCl, bz.; 
sl.s.igr. 

—, benzal-. 


See Valerophenone, 


See Chalcone. 


—, ° p-bromo-. BrCcsH:COCHs, 
198.97. Wh.leaf.f.al. D. 1.647, m-.p.) 
50, b.p. 255.5; 129-3015. Soly. v.sl.s. 
w.; 8.al.; s.et.; s.ac.a., bz., ler. 

—, oabromo- (phenacyl bromide). 
BrCH2COCeHs, 198.97 Trim. 
(rhomb.) pr.f.al. D. 1.64779, m.p. 
50, b.p. 140%. Soly. i.w.; v.s.al.; 
v.8.et. 

—, abromo-f/-methyl- (p-methyl- 
phenacyl bromide). CHsCeHiCOCH>- 
Br, 212.99. _ Col.neeéd. or leaf.f:al. m.p. 
49-51. Soly. i., d.w.; d.al.; s.et. 

—, a-bromo-p-phenyl- _(p-phenyl- 
phenacyl bromide), . BrCH2COCsH.- 
CoHs, 275.00. Lng.col.need. m.p. 
Soly. 1.3%, 6.778 al. 

—, 4-tert. - butyl -2- methyl- 3, 6 - 
dinitro- (musk ketone; musk 
CY CHsCOCsH (CaHs) (CHs)(NO>)s, 
280.14. m.p. 136. Soly. i.w.; s.al.; 
8.et, 

—, p-chloro- (methyl p-chlorophenyl 
ketone). CHC OCsHuCl, 154.51. Cr. 
D. 1. 1887? 7 m. p. 20 (14-15), b.p. 232.) 
Soly. i.w.; ~al.; et. 





81° 


82 — 
83 — 


85 —, 2, 5-dihydroxy- 


86 
87 


88 


89 — 


90 


91 — 


92 — 
93 — 


94 


95 — 


96 — 


97 
98 


99 


a-chloro- (phenacyl 
CICH2COCsHs, 154.51. 
D. 1.32448, m.p. 59, b.p. 247. 
i.w.; 8.al.; s.et.; 31.4 CSe. 

e-cyano-. See Acetonitrile, 
benzoyl-, 

—, p, a-dibromo- ( 
bromide) . Breet, 
Fine need. m.p. 109.7. 
sl.s.al.; s.et. 

—, 2, 4-dihydroxy-. 
phenone. 


chloride). 
Col.rhomb. 


-bromophenacyl 
HuBr, 277. 
Soly. i. a 


See Resaceto- 


2 it SE 
quinone; peer ere 
COCéH;(OH)s, 52.06. Yel. Seed: 
m.p. 202. Soly. ie s.al.; sl.s.et. 
oe a-ethoxy-a-phenyl-. See Ben- 
zotn, ethyl ether. 
droxy- (benzoylearbinol; phen- 
acyl cohol; acetophenone alcohol). 
C:HsCOCH2OH, 136.06. Hex. pl. 
D. 1.013, m.p. 95. (83-84), b.p. 1198. 
Soly. v.s.h.w.; s.al.; s.et. 
—, 2- ~hydroxy-4-methoxy-. 
Peonol. 
—, a-hydroxy- -p-phenyl-. See also 
“ p-phenylphenacyl ester’’ under Acetic 
acid, chloro-; Butyric acid; Caproic 
acid; ete. 


—_—,-, proaia p-phenyl enna ace- 
tate). 1,00 OOCH:COGsH:CeHs, 
m. eh ie 


254.11. 

—, benzoate enylphenacyl 
benzoate). Chi COOGHLCOGsH Cate, 
316.12. m.p. 7. 

=. sbacceee a-phenyl-. 
zoin, 

: Sisopropyl aaa Il- (carve- 
cryl methyl keione; 2-acetyl-p-cymene) . 
CH3sCOC¢H3(C H3)CH(CHs)2, 176.12. 
Liq. D. 0.95642, b.p. 240; 130—1341% 
—, p-methoxy- (p-anisyl methyl 
ketone; p-acetylanisole), Hs0CeHa- 
COCHs, 150. 08. Pl.f.et., 7 1.54684413. 
D. 1.049343, 1.081844, m.p. 38—9(36— 
8), b.p. O58. Soly. sl.s.w.; s.al.; s.et. 

p-methyl- (methyl p-tolyl Cooney. 
CH;COCsHiC Hs, 34.08. Col-need. 
or  pa.yel.liq 2, 1)63533"4. D. 
0.989143; 1.013%, m.p. 28, Db.p- 222. 
Soly. i.w.; v.s.al.; v.s.et. 
f m-nitro-. CH3:COCsHiNO:, 
165.06. Need. m.p. 81(74-76), b.p. 
202. Sely. i.w.; s.al.; v.s-et. 
—,a-phenyl-. See Desorybenzoin. 


—, 2, 3,4-trihydroxy-. See Gallace- 
tophenone. 
—, a-triphenyl-. 


olin, 


==, on 


See 


See 8-Benzopinac- 
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00 o-Acetophenonecarboxylic acid.| 18 —, N-phenyl= (N-acetyl-N-phenyl- 


. See Benzote acid, o-acetyl-. 
01 Acetophenone pinacol. See 2, 3- 
Butanediol, 2, 3-diphenyl-. 
02 Acetophenone pinacolin. See 2- 
_ Butanone, 3, 3-diphenyl-. 
03 Acetopropionic acid. See Levulinic 


04 aAcetothienone. See Ketone, methyl 
2-thienyl. 

05 Acetothioamide. See  Acetamide, 
thio-. 

06 2-Acetothiophenide. See Acetamide, 

-2-thienyl-. * 

07 o-Acetotoluide (0-methylacetanilide; 
N-acetyl-o-toluidine;  acet-o-toluidide). 
Cc NHC.¢H:CHs, 149.09. Col. 
monocl., n 1.556, 1.587, 1.7%. D. 
1.1687 a 110, b.p. 296. Soly. 
0.86w.:8.0 .;8.et.;v.s.chl., glac.ac.a.; 
8.bz., glye. 

08 —, N-meth 1l- (N-acetyl-N-methyl-o- 
toluidine). ( H;)(CHsCO)NC.H.iCHs, 
ee Cr. m.p. 56, b.p. 260. Soly.| 
s.al. 

09 m-Acetotoluide (N-acetyl-m-tolui- 
dine; acet-m-toluidide). CHsCONH- 
CsHiCHs, 149.09. -Monocl.f.w. D.) 
1.14118, m.p. 65:5, b.p. 303. Soly.| 
0.44'3w.; s.al.; s.et. 

10 —, N-methyl-. (CHs)(CHsCO)- 
NC;HiCHs, 163.11. Cr...m.p. 66) 
(60-61). Soly. s.al. 

11. p-Acetotoluide (\-acetyl-p-tolwidine; 
acet-p-toluidide). ._ CH3C NHCcH--| 
CHs, 149.09. Colmonocl. or tricl., n 
1.495, 1.625, 1.807.. D. 1.21245, m.p. 

. 151-3, b.p. 307. Soly. 0.09w.; 8.05c.,! 
v.v.s.h.al.; s.h.et.; s-et.ac., glac.ac.a.; 
sl.s.bz., glyc. 

iz —,N-methyl-.(CHs)(CHsCO) NCsH:-! 
CHa, 163.11. Leaf. m.p. 80, b.p. 
283. Soly. s.al.; s-h-lgr. 

13 Acetoxime (2-prépanone oxime*; ace-| 
tone oxime). (CH3)2C:NOH, 73.06.) 
Col., pr., n 1.4156. D. 0.9778, m.p. 
61, b.p. 136.3. Soly. v.s.w.; v.s.al.; 
v.s.et.; s.lgr. 

14 2, 4-Acetoxylide (aceto-as-m-rylidide; 

~ 2,4:dimethylacetanilide). CHs-) 
CONHC.¢H3(CHs):, 163.11. Need.| 
m.p. 129-30. Soly. v-si.s.w.; v.s-al. | 


15 Acetphenetidine. See Acetophene- 
ti 


ide. | 

16 Acettoluidide. See Acetotoluide. | 
17 Aceturic acid (N-acetylglycine; acet-| 
amidoacetic acid). CHsCONHCH:2-}| 

- COOH, 117.06. Need.f.w. m.p. 206.) 
Soly. 2.7w.; s.al.; i-et.; sl.s.ac.a.,| 
acet., chl,; i.bz. / 





ge 


19 


21 


22 


23 


24 
25 


29 
30 
31 


36 


glycine). CsHsN(CHsCO)CH:COOH, 
193.09. m.p. 172-3.5. 


Acetyl-. For acetyl derivatives, see 
the parent compounds (e.g., for acetyl- 
benzoic acid see Benzotc acid, acetyl-.) 
See also “‘acetate’’ under the names of 
alcohols and phenols. 

Acetyl bromide (ethanoyl bromide*). 
CHsCOBr, 122.94. Col.umliq. D. 
1.52%35, m.p. — 96.5, b.p. 76.7. Soly. 
d.w.; d.al.; v.sl.s.et. 

—, bromo- (bromoethanoyl bromide*) 
CH:BrCOBr, 201.85. Liq. D. 2.317#}+2, 
b.p. 147-50. Soly. d.w.; d.al. 
Acetyl chloride (ethanoyl chloride*). 
CHsCOCI, 78.48. Col.inflam.liq., n 
1.38976. D. 1.105122, m.p. —112, 
b.p. 51-2. Soly. d.w.; dial.; ~et.; ~ 
bz., chL, acet., glac.ac.a. 

—, chloro- (chloroethanoyl chloride*). 
CH2CICOCI, 112.93. Col.liq. D. 1.4953, 
b.p. 108—10(105-106). Soly. d.w.; 
d.al; ~et. ; 

—, dichloro- (dichloroethanoyl chlo- 
ride*). CHCleCOCI, 147.38. Col.liq. 
b.p. 108. Soly. d.w.; d.al.; ~et. 

—, phenyl-. See a-Toluyl chloride. 
—, trichloro-. CClsCOCl, 181.83. 
Col.liq. D. 1.629, b.p. 118. Soly. 
d.w.; d.al.;. 2 et, 

Acetyl cyanide. See Pyruvonitriie. 
Acetyl disulfide (diacetyl disulfide). 
(CHsCO)2S2, 150.17. Col.er..m.p. 20, 
b.p.d.  Soly. i.w.;s.al.; v.s.et.; 8.CSe. 
Acetylene (ethyne*; ethine). CH:iCH, 
26.02. Col.inflam.gas. D. liq. 0.6208=#; 
solid 0.73°%; gas 1.173° g/l, m.p. 
— 81.8, b.p. —88.5; —83.6 subl., Soly. 
100*8cm*w.; 600%cmal.; 25005cmacet.; 
s.bz., chl. 

—, dibromide. See Ethylene, 1, 2- 
dibromo-. 

—,tetrabromide. See Ethane, 1,1,2,2- 
tetrabromo-*. 

—, tetrachloride. See Ethane, 1, 1,2,2- 
tetrachloro-*. 

—,amyl-. See 1-Heptyne*. 

—, bromo- (bromoethyne*; ethynyl 
bromide). CH:CBr, 104.92. Pois. 
gas. D. 4.684,%, g/l, b.p. —2. Soly. 
sl.s.w.; s.et.; s.dil.H NOs. 

—, butyl-. See 1-Heryne*. 

—, butylmethyl-. See 2-Heptyne*. 
—, echloro- (chloroethyne*). CH:CCl, 
60.46. Unst.spon.inflam.gas. D. 2. 
oi —32 to —30 exp. Soly. s.w.; 
s.al. 


For explanations and abbreviations see beginning of table. 
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43 


45 


59 
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Acetylene dimethyl-. See 2-Butyne*. 
—, diphenyl- (diphenylethyne; tolan). 
CsHsCC:CeHs, 178.08. Col.monoel. 
leaf.f.al. m.p. 62.5(60), b.p. 300. 
Soly. i.w.; v.s-h.al.; v.s.et. 

—, divinyl-. See 1, 5-H exadien-3- 
yne*, 

—, ethyl-. 
—, ethylmethyl-. 
—, ethylphenyl-. 
butynyl-. 

, n-heptyl-. See 1-Nonyne*. 
—,n-hexyl-. See 1-Octyne*. 
isopropyl-. See 1-Butyne, 
methyl-*, 

—, methyl-. See Propyne*. 

—, methylphenyl-. See Propyne, 
1-phenyl-. 

—, methylpropyl-. See 2-Heryne*. 
—,n-octyl-. See 1-Decyne*. 
—,phenyl-. See Benzene, ethynyl-. 
—,n-propyl-. See 1-Pentyne*. 

—, vinyl-. See 3-Buten-1-yne*. 
Acetylenecarboxylie acid, ethyl-. 
See 2-Pentynoic acid*. 
Acetylenedicarboxylic acid (butyne- 
dioic acid*). COOHC:CCOOH, 114.02. 
Lng.pr. m.p. 179. Soly.  v.s.w.; 
v.s.al.; v.s.et. 

Acetylenediurein. See Glycoluril. 


Acetyl fluoride (ethanoyl fluoride*). 
CH;3COF, 62.02. Col.liq. or gas. 
0.99322, m.p. <—60, b.p. 20-1. 
Soly. 5, d.w.; »al.; ~et.;s.bz., ac.a., 
chl.; v.sl.s.C82. 


Acetyl iodide (ethanoyl jiodide*). 
CH;COI, 169.94. Col.-br.fum.liq. D. 
2.067, b-p. 104-6. . Soly. d.w.; d.al.; 
s.et. 


Acetyl peroxide (ethanoyl peroxide*; 
diacetyl peroxide). (CHsCQ)202, 118.05. 
Col.leaf. m.p. 30, b.p. 63%, Soly. 
sl.s.w.; v.s.et.; d.NaOH. 


Achroddextrin. CascHs20?, 990.48. 
Amor. wh. Soly. s.w:; i-al.; col. 
with Is. 

Aeconic acid (4, 5-dihydro-5-keto-3- 
furancarboxylic acid; formylsuccinic 


acid lactone). Oe Ce ie 


See 1-Butyne*. 
See 2-Pentyne*. 


See Benzene, 1- 


3- 


128.03. Rhomb.f.w., n «1.385, 71.530. 
m.p. 164, b.p. Soly. 18w.; 
s.me.al. 





61 


62 
63 
64 


65 


66 


67 


68 


69 


70 


WW 


73 


74 
75 


VW 


Aconine. C»xHauNOu, 
(salts 1.) amor.hyg. m.p. 132. 
v.s.w.; v.s.al.; v.sl.s.et.; s.chl. 


523.17... ds 
Soly. 


—,acetylbenzoyl-. See Aconitine. 
—, benzoyl-. See Benzaconine. 
Aconitic acid (1, 2, 3-propenetricar- 
boxylic acid*). CsHs(COOH)s, 174.05. 
Col.leaf. or need.f.w. m.p. 194-5(191) 
d. Soly. 18%w.; 50” al.; slis.et. 
Aconitine (acetylbenzoylaconine). Csi- 
Ha NOu, 647.39. Rhomb.pr.f.chl., [a] 
+11° 3% al. m.p. 188-97.38(204). 
Soly. .031%w.; 4.54%al.;  2.27%et.; 
#4.3%5bz.; s.chl : 

—, hydrobromide. C3sHs2NOu-HBr-- 
+H20, 737.32. Wh. to ylsh.hex.tab. 
f.w., [a]—30.47§ in w. m.p. 163; 
anh. 176-80. Soly. s.w.; s.al.; s-et. 
—, pyaresn anes (l). CssHss0u N- 
HCI!-3H2O, 737.90. Wh.cr. m.p. 149. 
Soly. s.w.; s.al.; s.et. 

—, nitrate (J). CssHs9NOn-HNOs-- 
5H20, 800.48. Soly. s.w.; s.al. 

—, sulfate (1). (CssHsNOn)2-H2SOs, 
AS89286 Yish.amor.powd. Soly. s.w.; 
s.al. 

—, diacetyl- (aconitine O-diacetate). 
C3sHa7(C2Ha0)2NOu, 731.42. Cr. m.p.. 
158. Soly. s.w. 


CH. 
Acridine. can | pots 179.08. 
N 


rhomb.f.al. D. 
108; subl. 100, 
v.sl.s.w.;  v.s.al.; 


Col.leaf. or 
1.100539,7, m.p. 
b.p. 346. Soly. 
v.s.et.; s.bz., CSe. , 
=—, 2-amino-5-p-aminophenyl-. 
See Chrysaniline. 

—, 5, 10-dihydro- pier phdeooceie 
dine). CsHsCH2CsHiNH, 181.09. Col. 

| 


er.f.al. m.p. 169, b.p. subl.; d. 300. 
Soly. i.w.; s.h.al.; s.et. 
—, dihydroketo-. See ms-Acridone. 
—, 3-methyl-. CisHsN-CHs, 193.09. 
Yel.need.f.dil.al. m.p. 134. Soly. 
y.s.al.; v.s.et.; v.s.bz. 

5-phenyl- (ms-phenylacridine). 
CeHsCisHsN, 255.11. | Sed mon och. 
need.f.al. m.p. 181, b.p. 404. 
ivw.; sl.s.al.; s.et.;, v.8.bz. 


ms-Acridone (dihydroketoacridine). 


need., 


Soly. 


Now. 195.08. Yel. need. 


m.p. 354. Soly. i.w.; sl.s.al.; sl.s.et.; 
s.h.ac.a., KOH; i.bz., ehl 


* Name approved by the International Union of Chemistry. 
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78 Acrolein (acrylaldehyde; propenal*; 
acrylic aldehyde). CH2:CHCHO, 56.03. 
Col.inflam.liq., unst. » 1.39975. D. 
0.84142, m.p. —87.7, b.p. 52.5. 
‘Soly. 40w.; s.al.; s. et. 

79 —,a, p-dimbethyi-. See Tiglaldehyde. 

80 —, a-ethyl-s-propyl-. See 2-Her- 
enal, 2-ethyl-. 

81 —, 6-2-furyl- (3-(2-furyl) propenal*; 
furacrolein). CsHs30CH:CHCHO, 
122.05. Yel.cr. m.p. 51, b.p. 200. 

-Soly. i.w.; al.; s.et. 

—, B-methyl-. See Crotonaldehyde. 
—, B-phenyl-. See Cinnamaldehyde. 
Acrylaldehyde. See Acrolein. 


Acrylic acid (propenoic acid*; ethylene- 

carboxylic acid).  CH2:CHCOOH, 

72.03. Col.liq., n 1.4224. D. 1.06215, 

m.p. 12.3, b.p. 141.9. Soly. ow.; 

wal; set. 

_—, ethyl ester (ethyl acrylate; ethyl 

'propenoate*). CH2:CHCOOCHs, 

, 100.06. Colliq. D. 0.92442, ‘b.p. 
99.8. 

87 —, methyl ester (methyl acrylate). 
CH2:CHCOOCH:;, ox 05. ol.liq., 
1.3984. D. 0.95644, b.p. 80.5. Soly. 
s.al.; s.et. 

388 —, B-benzoyl- (4-oxr0-4-phenyl-2-bute- 
noic acid). CseHsCOCH:CHCOOH, 
176.06. Leaf. (+1H2O). m.p. +1H:20, 
64, anh. 99. Soly. s.w.; s.al.; s.et. 

89 —.a-chloro- (2-chloropropenoic acid*). 
CHz:CCICOOH, 106.48. eed. m.p. 

. 65, Dd.p. subl.; 176-81 es Soly. 

s.w.; 8.al.; s.et. 

—, g-chloro- (3-chloropropenoic acid*). 
CHCI:CHCOOH, 106.48. Leaf. m.p. 
85. Soly. s.w.; sali; s.et. 

—, a, B-dimethyl-. See Tiglic acid. 

—, a, B-diphenyl-. See Cinnamic 

acid, a-phenyl-. 

93 —, £s-2-furyl-. 
acid, 

94 —, B-hydroxy- (3-hydroxypropenoic 

acid*), HOCH:CHCOOH, 88.03, Liq. 

Soly. v.s.w.; v.s.al.; v.s.et. 


aRES 


50 — 


91 
92 


See 2-Furanacrylic 


95 —, B-isopropyl-. See 2-Pentenoic 
acid, 4-methyl-*. 

96 —, a-methyl-. See Methacrylic acid. 

97 —, cis(?)-6-methyl-. See TIsocro- 
tonic acid. 

98 —, trans(?)-8-methyl-. See Cro- 


tonte acid (a or solid). 

—, 8-(3, 4-methylenedioxystyryl -. 
See Piperic acid. 
00 —, aphenyl-. 
01 —, s-phenyl-. 


See Atropic acid. 
See Cinnamic acid. 





02 
03 


04 
05 


06 


07 


08 


09 


10 


1 


13 


14 


15 
16 
17 


18 


19 


20 
21 


421 


See 2-Herenoic acid*. 
See 2, 4-Pentadienoic 


—, B-propyl-. 
—, §#-vinyl-. 
acid* 

Acrylic aldehyde. See Acrolein. 


2-Acrylonaphthene, 1-hydroxy-s- 
phenyl- (1-hydrory-2-naphthyl styryl 
ketone; 2-cinnamyl-1-naphthol). CeHs- 
CH:CHCOCwH.6OH, 274.11. Or.leaf. 
m.p. 126. Soly. i.w.; s.al.; s.et. 


Acrylonitrile (propenenitrile*; vinyl 
cyanide). CH2:CHCN, 53.03. Col. 
liq. m.p. —82, b.p. 78-9. Soly. s.w. 


Adenine (6-aminopurine).. CsHsNa-- 

2, 135.08. +3H2O, need.f.c.w. 
m.p. 365. Soly. 0.09 c.w.; sl-s.al.; 
i.et.; s.-h.NHsOH; i.chl. 


Adipaldehyde  (hexanedial*; 
dialdehyde). CHO(CH:)sCHO, 114. 68. 
Oil. b.p. 94. Soly. sl.s.w.; v.s.al.; 
v.s.et.; s.bz. 


Adipamide (hexanediamide*; adipic 
diamide). (CH2CH:CONH:2)s, 144.11. 
Col.pl. m.p. 220(226-227). Soly. 
0.442w.; v.s.al.; v.sl.s.et. 


Adipie acid (hexanedioic acid*; 1, 4- 
butanedicarboxylic acid). COOH(CH2} 

COOH, 146.08. Col.monocl.pr. , 
1.366, m.p. 151-3, _b.p., 265109. 
Soly. 1.545w.; v.s.al.; 0. 6et.; s. HNOs. 
—, dibutyl ester. (CHsCH;COOC.- 
Ho)2, 258.20. D. 0.965222, m.p. 
— 37.5, b.p. 1834, Soly. i.w.; al.; 
cet. : 


adipic 


diethyl ester (ethyl 
CH.CH;COOC2Hs)2, 202.14. Col.liq. 

1.00942, m.p. —21, b.p. 239-4175, 
Soly. 0. 49320: s.al.; s.et. 

—, piperazinium salt. CsHiwN2-Co- 
HwOs, 232.17. Wh. cr. m.p. 244— 
5d. Soly. s.w.; v.sl.s.h.al.; i.et. 
Adipic dialdehyde. See Adipal- 
dehyde. 


Adipic diamide. See Adipamide. 
Adipic ketone. See Cyclopentanone*. 


Adipyl chloride (heranedioyl chlo- 
ride*) . CICO(CH:2)sCOCl, 192.98. Col. 
liq b. pe 112-15" (sl.d.). Soly. 
d. is w.; d.h.al. 


iieating (3, 4-dihydroxry-a-(methyl- 


adipate) . 


amino methyl) benzyl alcohol; supra- 
renine; epinephrine). (HO)»CeHsCH 
(CH2NHCH3)OH, 183.11. Wh.- 
brnsh.powd. m.p. 216 d. Soly. 
0.027% w.; sl.s.al.; i.et.; s.a., alk.; i.chl., 
acet., oils. 

Aesculetin, Aesculin. See Esculetin, 
Esculin, 


Alanine, 8, 8’-dithiodi-. 
—, 8-hydroxy-. 


See Cystine. 
See Serine. 


For explanations and abbreviations see beginning of table. 
j 543 


22 


23 
24 
25 


26 


27 


28 


29 


30 


31 


32 


34 


—, 6-mercapto-. 


ae. 
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Alanine, s-p-hydroxyphenyl-. 
Tyrosine. 


—, 6-(3-indyl)-. 


See 


See Tryptophan. 
See Cysteine. 
N-emethyl-. CHsCH(NHCHs)- 
COOH, 103.08. Col.rhomb.f.al. m.p. 
260 d.,..b-p. subl. 292 sl.d. Soly. 
8.Wi; v.sl.s.c.al. 

dl-Alanine (dl-2-aminopropanoic 
acid*; dl-a-amino propionic acid). 
CH;CH(NH:)COOH, 89.06. Need. or 
prf{.w. m.p. 295, b.p. subl. 200. 
Soly. 16.6%, 32.2%w.; 0.577% 75%, 
0.0842 90 % al.; i-et. 


—, ethyl ester hydrochloride (ethyl 
a-aminopropionate hydrochloride). CHs- 
CHNH2COOC:2Hs-HCl, 153.56., Col, 
need. m.p. 64-8(85-7), b.p- ; 
Soly. v.s.w.; v.s-al.; v.s.et. 

—, N-benzoyl- (a-benzamidopropionic 
acid), CHsCH(NHCOCe¢Hs)COOH, 
193.09. Col. pl. or pr. m.p. 163-5, 
b.p. d. Soly. s.w.; sl.s.al.; sl.s.et. 

, B-phenyl-. CsHsCH2»CH(NH2)- 
COOH, 165.09. Monocl.f.w. or leaf. 
f.al. m.p. 318-20 d., b.p. subl. 
Soly. 1.42%, 3.70%w.;  sl.s.c.al.; 
v.v.sl.s.et. 

d-Alanine (d-a-aminopropionic acid; 
d-2-aminopropanoic acid*). CHs- 
CH(NH2)COOH, 89.06. Rhomb.f.w. 
m.p. 297 d. Soly. 16.65%, 28.57w.; 
0.16al.; i.et.; i.acet. 

, B-[(3, 5 = diiodo - 4 - hydroxy - 
phenoxy) -3, 5-diiodophenyl]-. See 
d-Thyroxine. 

—, B-phenyl- (d-a-amino-8-phenyl- 
propionic acid). CseHsCHzCH(NH2)- 
COOH, 165.09. Leaf.f.w., [a]-+ 35.08°T) 
in w. m.p. 283-4 d. Soly. 2.83!'w.; 
i.al.; i.et. 

l-Alanine (l-a-aminopropiontc acid; 
1-2-aminopropanoic acid*), CHs- 
CH(NH:2)COOH, 89.06. Pr.f.al. m.p. 
295 d., b.p. subl.. Sely. 2.2 w. 
0.2¢c. 80 %al.; i.et. 

B-phenyl- (/-a-aminohydrocinna- 
mic acid). 
165.09. Leaf. n 1.600, 1.610, 1.675. 
m.p. 283 d. Soly. 3% w.; sl.s-b.al.; 
i.et. 
g-Alanine 
B-aminopropiontc 
CH2COOH, 89.06. 
m.p. 196 d. 
i.et.; i.acet. 
Alantolactone. See Helenin 
Alcohol. See Ethyl alcohol. 
Aldehyde. See Acetaldehyde. 





(3-aminopropanore acid*; 
j acid). NHsCHe- 








CesHsCHaCH(NH2)COOH,| 5 


Rhomb.pr,f.al.| 
Soly. .v.s-w.; v-sl.s.al.;| 





39 
40 


41 


42 


43 


45 


46 
47 
48 


49 


50 
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Aldehyde-ammonia. See Acetalde- 


hyde-ammonia, 

Aldehydine (5-ethyl-2-methylpyri-__ 
dine): (CeHs)(CHs)CsHsaN, 121.09. 
Liq. D. 0.918428, bsp. 174. Soly. 


i.w.; 8-al.; s.et.; s.H2SO«, 

Aldol (3-hydroxybutanal*; B-hydroxy- 

butyraldehyde). CHsCHO CH.CHO, 
Col. syrupy liq... D. 1.103%, 

b.p. 83%. Soly. ow.; wal.; ~et. 


88.06. 

Alizarin (1, 2-dihydroryanthraquin- 
one). CeHs(CO)2CeH2(OH)2, 240.06. 
Or. or red tricl. or rhomb. m.p. 290, 
b.p. 430. Soly. 0.034%w.; v.s.al.; 
v.s.et.; s.me.al., bz., ac.a., CSa, alk. 
—, 3«methyl-. CsHi(CO)2CsHCHs- 
(OH), 254.08. Or.need. m.p. 229, 
b.p. subl. 200. Soly. s.al.; s.et.; 
s.acet. 

—, 3-nitro- (alizarin orange; atro- 
alizarin). CeHi(CO)2C6H(OH)2NOz, 
285.06. Or.need.f.bz. m.p. 244 d., 
Pre subl.d. Soly. sl.s,w.; s.al.; s.chl., 
Z. 


—, 4-nitro- (a-nitroalizarin).. CsH.- 
(CO)2C6H(OH)2NQz, 285.06. Yel. 
need.f.al. m.p. 289 d., bp. subl.d.; 
Soly. sl.s.w.; s.al.; s.chi., bz., dil.alk., 
HeSO.. 

6-Alizarin amide. See Anthraquin- 
one, 2-amino-l-hydroxry-. 

Alizarin bordeaux. See Quinaliza- 
rin. 

6 (or 7)-Alizarinearboxylic acid (5, 
6 (or 7, 8)-dihydrory-2-anthraquinone- 
carboxylic acid). (OH)2C6H2(CO)2- 
CsHsCOOH, 284.06. Red. need. m.p.. 
305, b.p. subl. Soly. y.sl.s.w.; s.al.; 


sl.s.et. 
Alizarin orange. See Alizarin, 3- 
nitro-. 
Alizarin yellow A. See Benzo- 


phenone, 2, 3, 4-trthydroxy-. 


Alkannin. CisHuO4(?), 258.11. Red 
amor., m.p. d. <100. Soly. i.w.; 
sl.s.al.; v.sl.s.et.; s.glac.ac.a., alk.; 
sl.s.chl. 

Alkargen. See Cacodylic acid, 
Alkarsin, Alkarsine. See Cacodyl 
oxide. ‘ 

Allantoin (5-ureidohydantoin; gly- 
oxyldiureide). CaHgNsOs, 158.08. 


Wh.monocl.f.h.w. m.p. 235, b.p. d 
Soly. 0.62w.; y.sl.s.al.; iet.; s. NaOH, 


Allanturie acid (5-hydrory-2,4- 
imidazoledione; glyoxalylurea). 
116.05 Hyg. 


NHCONHCOCHOG, 
Ea 





gum. Soly. s.w.; ial.; d-halk. 


* Name approved by the International Union of Chemistry. 
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56 Allene. “See Propadiene*. b. 71.3: Rane i.w.; cal.; ~et.; 
57 —, ethyl-. © See 1, 2-Pentadiene*. s.chl., CS2, CCl. 
58 —, methyl-. See 1, 2-Butadiene*. WZ Allyl bromide, te See Pro- 
59 Allocinnamic acid. See allo-Cinna-|__ Pee: 2, 3-dibromo- 
pote: a Aiips ebb (-Monepr open) 
< ~ 2 2Cl, 6 q., 
oi.4He tonic acid. See  Isocrotonic 1.41538, D. 0.93822, m.p. "136.4, 
61 Alloph eT ee eee b.p. 44.6. Soly. iwi s.al.; ~et. 
79 Allyl chloride e-chloro-. See 
62 = hanic acid, ethyl ester (ethyl 20 
nate; ethyl ureacarboxrylate). Propene, 2, 3-dichloro-*, s 
NELCONH COOGEE, 132.08.» Need,| 80 Allyl cyanide —_(3-butenenitrile*; 
f.w. m.p. 192, b.p. d. Soly. s.h., vinylacetonitrile; B-butenonitrile) . 
i.c.w.; 0.5% al.; 0.129 et. CH2:CHCH2CN, 67.05. Colliqi, n 
63 ‘in ae (pyrimidinetetrone; .. mesoz= 1.40602. D. 0.831872. b.p. 116-9. 
alylurea); NHCONHGOCOCO, Soly. y.sl.s.w.; cal; et. 
ay 2 = $1 Allylene. See Propyne*. 
pee ce pnb sy) d., . col, es S = pyne = 
mee pr. m.p. 256 d. Biggptt Y-8.W-; i Siactene, Wels a ea ag 
et 4 peer ki. See Vaelwicoad 83 piiytene Scwloride., See Propene, 1, 
65 gp eeemnic acid (tetrahydro-4-hydrory- : 
imidazolecarborylic acid).| 84 Aiiriene oxide. See Propene, 1, 2- 
N HCON HCOC(OB) COOH, 160.05. epory-* 
85 Allyl ether (3-(2-propenozry) propen 
Triel. m.p. d. Soly. y.s.w.; 15.8 al.: diallyl ether). (CHz:CHCH2):0, 98. $8. 
sl.s.et. Liq. D. 0.805, b.p. 94.3. Soly. 
66 ee CsHiN;O;, 268.06.. Wh. sls.w.; weal.; cet. 
ato a aie Pr. beers ne d.| $6 —, thio-. See Allyl sulfide. 
a W.; -sl.s.et. 
€7 =, tetramethyl-. See Amalid’dcia | 87 Ally! fluoride gia oS 
Allyl. For allyl derivatives see the —10. Soly. 2.8%cm*w.; 60%cmial.; 
parent Se Mi e ae oe 90cmet. 
ne see niuine y or ally Py 
* esters of organic acids see the acids. | 88 All CH:: beatae 167 clerine B. 
68 Allyl alcohol (2-propen-l-ol*). CH2:-| $32, . —99.3, bp. 103.1. 
CHCHOH, (8805. Cola, x me ee ep Ey 
e 5: m.p. —1: E 
P .| 89 Allyl isoeyanide. CH::CHCH:NC, 
hae ee: Soly. =¥5 ~al., 67.05. Lig. D. 0.794%, b.p. 106. 
69 Allyl alcohol. (For derivatives see) a Ete eee 
also 2-Propen-1-ol.) | 90 voit: mercaptan. See 2-Propene-1- 
| 20, 
* Speeder pmido. agit dpe Rages 91 Aug peEspare oil. See Isothiocyanic 
: a | acid, allyl ester. 
a Ss _* 5 oJ 
a oo Salts pers 8g oe | 92 Allyl “sulfide (3-(2-propenylthio) pro- 
“ae . | pene*; 2-propenyl sulfide*; thioallyl 
72 —, y-methyl-. See 2-Buten-l-ol*. =| ether; cole sulfide; allyl cfisocther), 
73 —, y-phenyl-. See Cinnamic alcohol.| (CH2:CHCH2):S, 114.14. ol.oil w. 
74 Allylamine (2-propenylamine*).CH2:- — wees _ the dil Dy O-BSE OOF 
CHOH.NH:, “57.06. Collia. nj  (140"2)., Solytolaw: wale et: 
1.419432. D. 0. 76122, b. Dp. 53.2. chl “CCh. CS: eid ad ey a 
Soly. w.; ~al.; ~et. : s.cbl. ik | Ses : . ‘ 
a N-methyl-. CH::CHCH- | 93 Allyl ge A See Thiocyanic 
MoNHCHs,. 71.08. .Colliq...b.p., 65.| _ %*4> allvt ester. 
Soly. =w. | 94 Aliyisprnmide, SeePrepane,1,2,3- 
76 Allyl bromide (3-bromopropene*). bisa y 
CHUCHCHLBS, 120.96. Colliq.. 7{ 95 Allyltrichloride. SeePropane, 1,2, 3- 
1.46545. D. 1.39872, m.p. —119.4,| trichloro-*. 


For explanations and abbreviations see beginning of table. 
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Allyl trisulfide (dialiyl srisul Ade): 
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(CsHs)2Ss, 178.26. Lia. D. 


b.p. 140. Soly. i.w.; i.al.; ~et. 


Aloin. CxHisOs, 402.14. Yel.need. 
m.p. 147.9. Soly. sl.s.c.w.; sl.s.c.al.; 
i.et.; s.acet., KOH; i.chl. 


Alstonine (chlorogenine) C2H»oN20.-- 
34H20, 427.23. Br.amor. m.p. < 100; 
ye eal Soly. sl.s.w.; s.al.; v.sl.s.et.; 
B.C 


Aluminum, triethoxy-* (aluminum 
ethoride). Al(OC2Hs)3, 162.09. D. 
1.142222, m.p. 150-60, ° b.p. 320. 
Soly. d.w. 

—,  triethyl-* 
Al(C2Hs)3, 114.09. 
air, 7 1.48085. m.p. 
Soly. exp.w.; s.et. 
irimethyl-* (aluminum methyl). 
Al(CHs)s, 72.04. Col.liq., ign. in air, 
n 1,432, m.p.:0, b.p. "130. Soly. 
d.w:; s.et. 

Amalic acid (tetramethylallozantin). 
Cs(CH3)4NsO7, 324.13. Cr. m.p. 245 
d.. Soly. sl.s.h.w.; v.sl.s.al.; s. KOH. 


Amanitine. See Choline. 


Amarine (4, 5-dilydro-2, 4, 5-triphen- 
ylimidazole) , (CeHs) CH(CeHs)CH, 


1.08595, 


(aluminum _ ethyl). 
Col.liq., ign. in 
<—18, b.p.. 194. 


~*~ 

NH(Co6Hs)C:N 
298.16. Pr. m.p. 129, b-p. d. 198 
(anh.). Soly. i.w.; s.al.; s.et. 
Amaron (tetraphenylpyrazine; benzoin 
imide; ditolan azotide). (CoHs)2(CNC):- 
(CoHs):, 384.17. Sm.need.f.acet. m.p. 
246, b.p. pee Soly..i.w.; s.al.; s.et.; 
8. chl., 
kee benzenylnaphthyl-: 
Benzamidine, N-1-naph thyl-. 


—, ethenyldiphenyl-. See Acetami- 
dine, N, N’-diphenyl-. 
Amidol. See Phenol, 
dihydrochloride. 


Amino-. See the parent compounds 
(e.g., for aminoacetophenone see 
Acetophenone, amino-). 

Amino G acid. See 
amine-6, 8-disulfonic acid. 
Ammelide (6-amino-s-triazine-2, 4- 
diol; cyanuramide). N: C(OH)N:- 


C(OH)N:C(NH2), Wh.cr. 


See 


2, 4-diamino-, 


2-Naphthyl- 


128.06. 
powd. m.p. d. Soly. v.sl.s.w.; s.et.; 
s.alk., min.a. 

Ammeline (4, 6-diamino-s-triazin-2- 
ol; anuro dane. 


; : Nachle O(N Ha) N: 1 hak pee 
















13 


14 


15 


16 


17 


18 


[39 


20 — 


21 
22 


23 Amygdalic acid 


24 


28 





127.08. Wh. minute need. dendriti¢ | 
groups. M.D. d. Soly. 0.021?3w.; i.al.; 
i.et.; 8. KOH, alk., min.a. 
Ammonium bromide, (f-acetoxy- 
ethyl) trimethyl-. See Choline, 3 
acetyl-, bromide. 

—, ethyl-*. See{Hthylamine, hydro- — 
bromide. 

—, tetraethyl-. 
Cr.f.al. 
s.chl. 
Ammonium chloride, derivatives of. — 
See also ‘‘hydrochloride ”’ under the 
various amines. 


—, tetramethyl-. (CHs)4NCl, 109.56. 





(C2H5)4NBr, 210.08 
D. 1.39722, ly. v.s.al.; 


Col.cr, D. 1.16922. Soly. s.w.; s.al.; 
i.et. : : 
Ammonium hydroxide, (carboxy- 


methyl) trimethyl-, anhydride. See 


Betaine. 
—, tetraethyl-. ee AEA peat 147.17. 
Delia. need. m.p. 190 d. Soly. s.w.; 


tetramethyl-. (CH3)s4NOH- 
520, 181.19. Hyg.need. m.p. anh. 
63, b.p. d. Soly. © %w.; v.s.al.; i.et. 
—, trimethylvinyl-. Be Neurine. 
Ammonium purpurate. See Mu-_ 
rexide. 
(amygdalinic actu; 


mandelic acid gentiobioside). C2oH2s- 
Oz or CisHe7Ou-COOH, 476.22. Col. 


cr. m.p. 118. Soly. ‘deliq.w.; i.al.; 
icet. 

Amygdalin (mandelonitrile penitog 
bioside; amygdaloside). CxHeNOun, - 
457.22. Rhomb.f.w. m.p. 214-6. 
Soly. 8.319, 10w,; 0.1110, 978al.; i.et. 
Amyl. For (normal) amyl deriva- 


tives see the parent compounds (e.z., 
for amylbenzene see Benzene, amy l-). 
For amyl esters of organic acids see 
the acids. 


pri-act-Amy1 aleohol. See 1-Bu- 
tanol, 2-methyl-*, 

prien-Amyl alcohol. See 1-Pen- 
tanol*, 

sec-act-Amyl alcohol. See 2-Pen- 
tanol*, y 
tert-Amyl alcohol. See 2-Butanol, 


2-methyl-* 


n-Amyl aldehyde. 
hyde. 

Amylamine (n- eet 
amine™*; 1-aminopentane). 
NH», 87.11. Col.liq. 
m.p. —55, b.p. 104. 
s.al.; cet. 


See Valeralde- 


ee 
H3(CH2)- 
Dp 0.761472, 
Soly. s.w.; 


* Name approved by the International Union of Chemistry. 
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a 


3i Amylamine, a-methyl- 
hexane). CH3(CH2)s3CH(CHs) N H2, 
101.13. D. 0.7672%++, m.p. —19, 


32 —, 4-methyl-. 
sec-n-Amylamine. 
a-methy!-; Propy’amine, a-methyl-. 


tert-Amylamine 


33 
34 
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b.p. 13072. 


See Isohexrylamine. 
See Butylamine, 


(2-amino- 


((a, a-dimethylpro- 
1)amine; dimethylethylcarbinylamine). 


HsCH2C(CHs)2N He, 87.11. 


D. 0.76112, m.p. 


Soly. ow.; wal.; ~et. 


Amyl bromide 
n-amyl bromide). 
151.00. Col.liq., » 1.444. 


1.21877, m.p. 


Soly. i.w.; s.al.; 


cet. 


36 pri-act-Amyl bromide, 
1-bromo-2-methyl-*. 


37 


I 


Amyl ehloride (1-chloropentane*; n- 
amyl chloride). 
106.54. Col.liq., n 1.41198. D. 0.88322, 

- 108.2 (1077). -Soly. 
i.w.; wal.; wet. 


m.p. —99, b. 


38 pri-act-Amyl chloride. 
1-chloro-2-methyl-*. 
tert-Amyl chloride. 
2-chloro-2-methyl-*. 


39 


40 n-Amyl cyanide. 
41 a-n- Amylene. 


42 
s 
44 
45 


46 
47 


& 


61 
52 


B-n-Amylene. 
a-n-Amylene 
Fentanediol*, 
B-n-Amylene 
Pentanediol*. 


Amyl ether (pentyloxr 


n-amyl ether). 
158.17. _Yish.liq. 
— 69.3, b.p. 190. 


eet. 


(1-bromopentane*; 
CH3(CHe)sCH2Br 
D. 1.246% 
— 88.0, b.p. 128-97 


See Butane, 


CHs(CH2)sCH:Cl, 


See Butane, 
See 


See Capronitrile. 
See 1-Pentene*. 
See 2-Pentene*. 


Col.lia. 
—105, b.p. 78.5. 


Butane, 


53 tert-Amyl mercaptan. See 2-Bu- 
tanethiol, 2-methyl-*. 

54 n-Amyl mustard oil. See Isvthio- 
cyanic acid, amyl ester. 

55 Amyl nitrite(n) (pentyl nitrite*). 
CH3(CH2)sNOz, 117.09. Pa.yel.liq., 
n 1.38506. D. 0.852822, b.p., 104 
Soly. sl.s.w.; cal.; cet. ‘ 

56 Amyl sulfate (di-n-amyl sulfate; 
pentyl sulfate). [CH3(CH2)4]2SOs, 
238.23. n 1.42705. D. 1.026533, b-p. 
117.025, 

57% Amytal. See Barbituric -acid,» 5- 
ethyl-5-isoamyl-. 

58 l-Anabasine (1-2-(3-pyridyl) piperi- 
dine). CiwHuNe, 162.13. Collia., n 
1.5430, [a] — 82.20°77. D. 1.048138, 
b.p. 28.09. Soly. ow.; s.al.; s.et.; 
s.bz. 

59 Amacardic acid. Cx2H203, 344.25. 
Cr. m.p. 26. Soly. i.w.; s.al.; s.et. 

60 Anaesthesin. See Benzocaine. 

61 Analgen (1) (5-benzamido-8-ethory- 
quinoline; quinalgen; chinalge.., 
labordin; benzanalgen). CoHs¥ 
(NHCOCsHs)OC2Hs, 292.14. Col- 
yel.need. m.p. 210. Soly. i.w., 
v.sl.s.al.; v.sl.s.et.; s.a. 

Analgen (2). Formerly, 5-acetamido 
8-ethoxyquinoline. rine 




























glycol. See 1, 2-| 62 Amalgesine. See Antipyrine. 
63 Anethole (p-propenylanisole; anise 
glycol. See 2, 3- camphor; 1-methory-4-propenyl ben- 
zene), CHsCH:CHCsHsiOCHs, 148.09 
ypentane*; di- Col.leaf.f.al., n 1.56242, D. 0.993632, 
(CHa CH2)sC Hs}0. m.p. 22.5, frz. 20-1, b.p. 235.3. 
D. 0.77442, m.p. Soly. v.sl.s.w.; 20 96% al.; s.et.: 

Soly. i.w.; al.; s.chl., bz., acet., CSz. 


Amylin. See Deztrin. 


Amyl iodide (1-iodopentane*; n- 
iodide). CH3(CH:z)3sCHol, 198.01. 
liq.,m 1.4955. D. 1.51747, m.p. — 85.6, 
b.p. 156. Soly. i-w.; s.al.; ~et. 


See 


pri-act-Amyl_ iodide. 
1-todo-2-methyl-*. 


tert-Amyl iodide. 
iodo-2-methyl-*. 


Amyl isoeyanide 


thiol*. 


See Butane, 


n-amylcarbyl- 
amine*). CHs(CH2)sNC, 97.09. 
D. 0.80622, m.p. —51.1, b.p. 155.5. 
Soly. i.w.; s.al. 


Amyl mercaptan. See 1-Pentane- 


pri-act-Amyl mercaptan. 
Butanethiol, 2-methyl-*. 


amyl 
Col. 


Butane, 


De 


2 


Liq. 


1L- 




















64 Angelic acid (cis-2-methyl-2-butenoic 
acid*; a-methylisocrotonic acid). _CH3- 
CH:C(CH:)COOH, 100.06. . Col. 
monocl.pr.,.” 1.443447 liq. D. lio. 
0.98347, m.p. 45, b.p. 185. Soly. 
sl.s.w,; 8.al.; v.s.et. 

65 Anhalonidine. CimHivNOs, 223.14. 
m.p. 160. Soly. s.w., s.al.; sl.s.et.; 
s.chl, 

66 Anhalonine (1, 2, 3, 4-tetrahydro-6- 
methoxy-1-methyl - 7, 8-methylenediox/- 
isoquinoline). CizHisNOs, 221.13. 
Need. m.p. 85. Soly. s.w-; 8.al ; 
s.et.; s.chl. 

67 —, hydrochloride. C1HisNO3-HCl, 
257.59. Wha.cr. powd. [a] —41.9°}; in 
w. m.p. >230d. Soly. sl.s.c., v.s.h. 
w.; sl.s.al.; sl.s.et.; sl.s.chl. 


For explanations and abbreviations see beginning of table. 
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68 dl-Anhydroecgonine (ecgonidine) 
CoHisNOz, 167.11.. Wh.cr. f.w. m.p. 


226-30 d.; (1, 235 d.). Soly...s.w.; 
sl.s.c.al.; v.sl.s.et. 

69 —,  hydrochloride,. CoHisNO2:HCl, 

203.57. Rhomb. need.f.al., [a] 

240-1. Soly. s.w.; 


WA eae m.p, 

s.al. : 
Anhydroformaldehydeaniline. 
See s-T'riazine, hexahydro-1, 3, 5-tri- 
phenyl-. 

Aniline (phenylamine; aminobenzene). 
CcHsNH2», 93.06. Col. oily liq., n 
1.58632. D. 1.02222, m.p. — 6.2, 
b.p. 184.4. Soly.. 3.47, 6.49 w.; 
wal.; oet.; obz. 

— hydrochloride. CceHsNH2-HCl, 
129.53, Wh, leaf. or nee D. 
1.2224, m.p. 198, b.p. 245. Soly. 
1815, 107% w.; s.al.; i.et. 





70 


"1 


72 


73 —, sulfate (CoHsNH2)2H2SO4, 284.20. 
Leaf.f.al. D. 1.3774, m.p. d. Soly. 
6.65w.; sl.s.al.; iet. 

74 —, o-acetyl-. See Acetophenone, o- 
amino-, i 

75 —, N-acetyl-. See Acetanilide. 

76 — 


N-allyl- ibs (2- pronemalyem dine). 

CH: CHCH2NHCcHs, 133.09, Ye 
oil. D. 0.9824, b.p, 217-8736 (209), 
Soly. sl.s.w.; Sali et. 

V7 , O-amino-. See o-Phenylenedia- 
mine. 

78 —, m-amino-. 
amine. 

79 —, p-amino-. 

amine. 

—,azodi-. See Azobenzene, diamino-. 

N-benzal- 

Co HsCH: NCoHs, 

£.CS.2. 





See. m-Phenylenedi- 


See p-Phenylenedi- 


80 


81 (benzylideneantline) . 

181.09. Yel. need. 

D. 1.079, m.p. 54 (51-2), b.p. 

300. Soly. iw. s.al.; s.et. 

—, b, p ‘=benzalbis-N, N-dimethyl- 

(4, 4’-bisdimethylaminotriphenylme- 

thane; leuco malachite green). CoHsCH- 

(Cc sHiN(O Hs)oh, 330.22. Monocl. 

need.f.bz. m.p. ‘93; 102, b.p.d. Soly. 

i.w.; 8.al,; v.s.et.; 8.bz.; sl.s.lgr. 

—, p, p’-benzaldi-. See Methane, p, 

p’-diaminotriphenyl-. 

N-benzal-p-hydroxy-. 

Phe nol, p-(benzalamino)-. 

m-benzohydryl-  (m-amino- 
triphenyl methane; m-aminotritan) . 
(CoHs)2CHCsHiNHs, 259.14, Need. 
f.et. m.p. 120. 

86 —, p-henseby ders (p-aminotri- 
phenylmethane) (Css) 2CHCeHN Hs, 
259.14. Pr.f.et. m.p. 84, b.p. 248%. 
Soly. i.w.; 8.et.; s.bz., lgr. 


82 


83 
84 — See 


85 






88 
89 


90 


91 
92 
93 


94 


* 1.626042.4, 


95 


96 


97 — 


98 


99 


00 


OL 


Oz 


03 


—, 0, m or p-benzoyl-. See Benzo- 
phenone, amino-. 

—, N-benzoyl-. See Benzanilide. 

, m-benzyl- (m-aminodiphenyl- — 
methane). NIL CALCIACetts, 183.11. 
Cr, m.p. 46. eile s.lgr 

—, p-benz Sec 
methane). aieney HeCeHs, 183.11 
Col. monocl. f.lgr. D. 1.038%, m.p. 
34-5 (87), b.p. 300. Soly. i.w.; 
v.s.al.; v.s.et.; s.ler. 
—, N-benzyl-. 
N-phenyl-. ‘ 

, benzylidene-. 
benzal-. 

, o-bromo- (1-amino-2-bromoben- 
zene). BrCsH«NHoj. . . 171.97... Cr. , 
m.p. 32, ih 28.7, b.p. 229. Soly. 
sl.s.w.; 8. 'al.; Sts. 

—, %m- fealet Paina a ig bromo- 
benzene). por 171.97. on 
i} 5793204, m.p. 18.5; 


See Benzylamine, 


See Aniline, N- 


tre: TOL7, ba: 251. Soly. visl.s.w.; 
s.al.; s.et. 

— p-bromo- 1-amino-4-bromo- 
benzene). ~BrCcHiN 171.97. 


Rhomb. D. 1.799, m.p. 66.4, b.p. d 
Soly. i.w.; v.s.al.; vis.et. 4 
vf -bromo-N, N-diethyl-. BrCsHe- | 


oH 5) 2, 228.03: Need, or pr. 
m.p. 33, b.p. 270, Soly.  i.w:; 
v.s.al.; v.s.et. 


—. b-bromo-N. N-dimethyl-. BrC.- 
HiN(CHs)2, 200.00, m.p. 55, b.p. 264. 


Soly. i.w.; v.s.al.; v.s.et. 

—, N-butyl-. ‘ C.HiNHCiMs, 149.13. 
Col.liq. b.p. 240.9. Soly.  sl.s.w.; 
v.s.al.; v.s.et. 


l-amino-4-tert- 
3)sCCsHiN He, 
149.13, Oil. D. 0.9525%, m.p. 17, 
b.p. 240.9. Soly. i.w.; »al.; et. 

, o-chloro- (Dchtbropn grained). 
ClCsHsNHe, 127.51. An nm 1.5895. 
D. 1.21342, m.p. a— 14; B—3.5; mixt. 
0, bsp. 208.8. Soly. iw.t coal.; s.et.; 
8. most org.solv., a. 


—, m-chloro- 


—, p-tert-butyl- 


butylbenzene). 





(3-chlorophenyl- 


amine). CC ee 127.51... Liq., 
n 1.6942427, D, 1, arty m.p. 
—10.4, b.p. 229.8 (99-100"%): Soly. 


wal.; coet.; s, most org.solv., a. 

—, p-chloro- (4-chloro 2 akg 
C)ICsHiNH2, 127.51. Rhomb.pr. F 
1.1707f, m.p. 70-2, b.p. 


1.4274": liq. 
al.; s.et.; 8.a., 


231. Soly. s.h.w.; 8. 
most org.soly. 

—, N-cyano-. See Cyananilide. 

—, N, N-diacetyl-. See Diacetani- 
lide. 





* Name approved by the International Union of Chemistry. 
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06 
07 
08 
09 — 


TOs 


A 1 


13 


14 


15 — 


16 


17 


i8 


19 


20 
24 


“- Soly. 


HANDBOOK OF CHEMISTRY AND PHYSICS 
605, PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 638 


Aniline, N, N-dibenzyl-. See Diben- 
zylamine, N-phenyl-. 

, 2, 4=dibromo-6-nitro-.  Br- 
epee 295.88. Yel.cr. m.p. 


2, 6-dibromo-4-nitro-.. Br:- 
(NOz)CsH2N Ho, 295.88. Yel.need. 
m.p. 203. Soly. sl.s.w. 
—, N, N-dibutyl- (N-phenyldibutyl- 
amine). CsHsN(CaHo)2, 205.19. Col. 
liq. D. 0.907, b.p.. 262.8 (271). 
Soly. i.w.; s.al.; s.et, 

2, 3-dichloro-. 
161.96. Need.f. lgr. 
252. Soly.s.al.; 


ClaCesHs3N He, 
m.p. 24, b.p. 
v.sl.s.et.; sl.s. bz., lgr. 
2, 4-diechloro-. CleCsHs;N H2, 
161.96, Need.f.dil.me.al. D. 1.56722, 
-m.p. 63, b-p. 245. Soly. sl.s.w.; 
s.al.; s.et. 


‘4 2, 5-dichloro-. ClsCsH;NH2, 
161.96. Need.f.lgr. m.p. 50, b-.p. 
251. Soly. sl.s.w.; s.al.; s.et.; s.bz., 
CSe; sl.s.ler. 


—, 3, 4-dichloro-. CleCsHsNH2, 
161.96. Need-f.lgr. m.p. 71.5, b.p. 
272. Soly. ¢.al.; s.et.; sl.s.lgr. 


— 3, 5-dichloro-. CleCsHsNH2, 
161.96. Need. m.p. 50.5, b.p. 260. 
Soly. i.w.; s.al.; s.et. 


— peeeeceacromethylene) (phenyl- 
iminophosgene henylcarbylamine chlo- 
ride). Ch, 173.96. Col.oil. 
b.p. hal 


2, 6-dichloro-4-nitro-.  Clo- 
(NO:) CsH2N He, 206.96. Yel.need.-f. 
al. m.p. 189-90(195). Soly. s.al, 
—, N, N-diethyl- (N-phenyldiethyl- 
amine)... CsHsN(CeHs)2, 149.13. | Col. 
inflam.oil, n 1.541052. D. 0.9350722, 
m.p.. —34.5, b.p. 215.5(215-7). 
Soly. 1.44"w.; s.al.; s.et. 
—, N, N-diethyl-m-nitro-. NO 
CsHsN(C2H5)2, 194.13. Yel.oil. b.p. 
288-90. 


—, N, N-diethyl-p-nitro-. NO.- 
CoHsN (CaHs)2, 194.13. yel.monocl. 
need.f.al. D. 1.225, m.p. 77-8. 
Soly. gee. al.; sl.s.lgr. 

—,N, N-diethyl-f-nitroso-. NOC-- 
HiN(C2Hs)2, 178.13. Grn.monoel 
D.. 1.2455, m.p. 84. Soly. sl.s.w.; 
v.s.al.; v.s.et. 

—, ar-dimethyl-. See Xylidine. 

—, N, N-dimethyl-. CsH;N(CHs:)2, 
121.09.  Yel.liq., n 1.55819. D. 
0.955742, m.p. 2.5, b.p. 192.5-3.5, 
v.sl.s.w.; 8.al.; s.et.; s. most 
ord.org.solv. 








22 


23 


_ CeHaN(CHs):, 


25 — 


26 


27 


28 


29 


30 
31 
32 


33 


34 


35 


36 


37 


38 





—, N, N-dimethyl-o-nitro-. NOs- 
CoHLN (CHa), 166.09. Red. monocl. 
D. 1.179, m.p. 60-1, b.p. 15424, 
Soly. sl.s.w.; s.al.; s.et, 

—, N, N-dimethyl-m-nitro-. NO.- 
166.09. Red monocl. 
r.f.et. 1.313", m.p. 66 (59-60), 
-p. 285. Soly. i.w.; s.al.; s.et. 


Ny N-dimethyl-p-nitro-. 
CoH (CHa)2, 166.09. 
need.f.al, m.p. 163. 
s.al.; s.conc.HCl, h.ac.a. 


N, N-dimethyl-f-nitroso-. 
NOCsHiN(CHi)s, 150.09. Grn. triel. 
leaf. m.p. Soly.. i.w.;. s:al.; 
s.et. 

—, N, N-dimethyl-f- henylazo-. 
See Azobenzene, p-dimethylamino-. 

—, 2, 4-dinitro- (2, 4- ROR ORE 
amine). (NOs)2CeH3N Ho, 183.06. 
Yel.monocl.f.dil.acet. D. 1.615, m.p. 
176 (188). Soly. sl.s.h.w.; 0. T4al,; 

sl.s.h.HCl. 

—, 2, 6-dinitro- (2, 6-dinitrophenyl- 
amine). (NOs) 2CeHsN Ho, 183.06. 
Yel. need. f.al. m.p. 138 (141- 2). Soly. 
i.w.; 0.40c.al.; s.et.; s.h.bz.; ilgr. 


N, N-dipropyl-. ye CCl), 
177.16. Yel.oil. D. 0.9 104%, b.p. 
245-6 (238-41). Soly.i.w:;s. al.; s.et. 


—, ethoxy-. See Phenetidine. 
—, ethoxyl-. See Ethanol, 2-anilino-. 


o-ethyl- (0-aminoethylbenzene). 
C2HsCeHsN He, 21.09. ‘Liq. D. 
0.983%7, . m.p. b.p. 215-6. 


— 43, 
Soly. sl.s.w.; v.s.al.; v.s.et. 


—, m-ethyl- (m-amincethylbenzene). 
CoHsCeHsNHe, 121.09. Col.ligqg. D. 
0.9903; 0.963122, m.p, —64, b.p. 
214-5 (205). Soly. sl.s:w.; v.s.al.; 
v.s.et. 


—, p-ethyl- (p-aminoethylbenzene). 
CoHsCeHiNHe2, 121.09. Glit.leaf. or 
eol.oil. D. 0.975%7, m.p. —5, b.p. 
216.5. Soly. sl.s.w.; v.s.al.; v.s:et. 


—, N-ethyl- (N-ethylphenylamine). 
CesHsNHC2Hs, 121.09. ol.liq., 7 
1.55558"3. D. 0.963122, m.p. — 63.5, 
b.p. 204.72. Soly. i.(v.sl.s.)w.; al.; 
cet. 


D. 


NOs- 
Yel.fiuores. 
Soly. i.w.; 


N-ethyl-o, m or p-hydroxy-. 
See Phenol, ethylamino-. 


—, N-ethyl-N-methyl-. CcsH;sN- 
(CH3)CoHs, 135,11... Col.liq. D. 
0.91935, b.p. 201, Soly. i.w.; al.; 
wet. 


See Cycloheryl- 


hexahydro-. 
amine*. 


For explanations and abbreviations see beginning of table. 
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59 
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Aniline, p, )/-hydrazodi-. 
Hydrazobenzene, 4, 4'-diamino-, 
—, hydroxy-. See Phenol, amino-. 
—, m-hydroxy-N, N-dimethbyl-. 
See Phenol, m-dimethylamino-*, 

—, p-hydroxyethyl-. See Ethanol, 
2-anilino-« 


See 


—, p, p’-iminodi-. See Diphenyl- 
amine, 4, 4‘-diamino-. 

—, o-iodo-. ICseHiNH2, 218.97. 
Need. m.p. 56.5. Soly. ‘v.sl.s.w.; 
v.s.al.; v.s.et. 

—, m-iodo-. ICsH:NH2, 218.97. 
Leaf. or need. m.p. 33 (27). Soly. 
i.w.; s.al.; s.chl. 

—, p-iodo-. ICsHiNHe2, 218.97. 
Need f.w. m.p. 62.75 (67-8). Soly. 


i.w.; s.al.; s.et.; s.chl. 

—, N-isoamyl- (N-isoamylpheryl- 
amine). CsHniNHCcHs, 163.14. Liq. 
D. 0.92835, b.p. 254.5. Soly. i.w.; 
wal; cet. 

—, p-isopropyl-. See Cumidine. 
_ 2-isopropyl-5-methyl-. 
Thyumylamine. 

—,  5-isopropyl-2-methyl-. 
Carvacrylamine. 
—, mercapto-. 
thio-. 

—, methenyltri-. See Leucaniine. 
—, methoxy-. See Anisidine. 

—, o, m or p-methyl-. See Tolui- 
dine. 

—, N-methyl-. CsHs NHCHs, 107.C8. 
Yel.lig., nm 1.5702121-2. D. 0.986%), 
m.p. —57.0, b-p- 195.7. Soly. v.sl. 
s.w.; 8.al.; cet.; s.chl. 
—, p-methylamino-. 
enediamine, N-methyl-. 
N-methyl-o-nitro-. NOsCcHa- 
NHCHs, 152.08. Red need.f. et.eth. 
Soly. sl.s.h.w.; 





See 
See 


See Phenol, amino- 


See p-Phenyl- 


m.p. 36-7 (34), b.p. d. 

g.al.; s.et. 

—, N-methyl-m-nitro-. NOeCoHa- 
NHCHs, 152.08. Red.-yel.need.f.al. 
m.p. 66.0. Soly. i-w.; s.al.; s.et. 

_—.._ _N-methyl-p-nitro-. NO2CeHs- 


NHCHs3, 152.08. Yel.need.f.al. | D. 
1.201155, m.p. 152, b.p. d. Soly. i.w.; 
sl.s.al.; sl.s.et.; 8.bz.; v.sl.s.ler. 

__. N-methyl-p-nitroso-. NOCsHs- 
NHCHs, 136.08. BLfl. m.p.- 118. 
N-methyl-N-nitroso- (methyl- 
phenylnitrosamine). CsHsN(CHs) NO, 
136.08. Yel.lig., m 1.57602227, D. 
1.1277%2, m.p. 15, b.p. 225 d. Soly. 
i.(sl.s.) w.; 8-al.; 8.et. 








62 
63 


64 


66 


67 


69 


70 


71 


73 


74 


{oo vy 


—_, N-methyl-N, 2, 4, 6-tetranitro-. 
See Tetryl. 

methylene-. See 
hexahydro-1, 3, 5-triphenyl-. 


—, p, p’-methylenebis[N, N- 
dimethyl- (p, p'-tetramethyldiamino- 
diphenylmethane),. CH»{CeHiN- 
(CHs)2}2, 254.19. Leaf. or tab, m.p- 
91-2. Soly.i.w.;sl.s.c.,s.b.al.; v.s.et.; 
v.s.bz., CSe. 

—, p, p’-methylenedi- (4, 4’-diamino- 
diphenylmethane). 
HuNHs, 198.13, Pearly  leaf.f.bz. 
m.p. 93 (77-84), b.p. 2324. Soly. 
sl.s.w.; v.s.al.; v.s.et.; 8.bz. 

—, N-methyl-N-nitroso- (methyl- 
phenylnitrosamine). CsHsN(CHas) NO, 
136.08. Yel.oil. D. 1.124*?, m.p- 
eb b.p. 225; 1213. Soly. s.al.; 
s.et. 


s-Triazine, 


—, o-nitro- (1-amino-2-nitrobenzene) . 
NO2CeH4N He, 138.06. 
need.f.al. D. 1.44229, m.p. 71.5, 
b.p. 284.11 (270 d.). Soly. 0.126%w.; 
15.815, 27.87%al.; v.s.et. 


—, m=nitro- (1-amino-3-nitrobenzene) . 
NOsCsHsiNHe, 138.06, Yel.rhomb. 
need.f.al. D. 1.4302, m.p. 
b.p. 286; 306.35 (270 d.). 
0.089%w.; 6.10%al.; 5.67%et. 
—, p-nitro- (1-amino-4-nitrobenzene) . 
NO.CsHiNHe, 138.06. Yel.monocl. 
need.f.al. D. 1.424, m.p, 147.5, b.p. 
331.73 (260 d.). Soly. 0.0819, 2.2100w, ; 
4.612%al.; 4.39%et. 


Nenitro- (phenylnitramine; ni-~ 
tranilide; diazobenzolic acid). oHi- 
NHNO: or CeHsN:NOOH, 138.06. 
Leaf.f.lgr. m.p-. 46, b.p. exp. 98. 
Soly. s.w.; v.s.al.; sl.s.lgr. 


—, p-nitroso-. NOCsHiNHe, 122.06. 
Steel bl.need.f.bz. m.p. 174. Soly. 
8.w.; 8.al.; 8.bz. 

—, ar-pentabromo-. 
487.60. Need. m.p. 222, b.p. 261-2. 
Soly. s.al. 

—, ar-pentachloro-. © CesClsN He, 
265.31. Need.f.al. m.p. 232. Soly. 
v.s.al.; v.s.et.; sl.s.lgr. 
ar-pentamethyl- (aminopenta- 
methylbenzene), Ce(CHs)sN He, 163.14. 
Monocl.f.al. m.p. 2. bop. . 278, 
Soly. i.w.; s.al.; s.et. 

—., p-phenyl-. 
—, N-phenyl-. 


, phenylazo-. 
amino-. 


ee 


Soly. 


See Xenylamine. 
See Diphenylamine*, 


See Azobenzene, 





* Name approved by the International Union of Chemistry. 


550 


111.8,. 


NH2CoHaCHeCe- © 


Or.rhomb. ° 








CeBrsN He, 


79 


80 


81 


82 


83 


a= 
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Aniline, N-(2-propenyl)-. See Ani- 
line, N-allyl-. 

—,o-propyl-. (1-amino-2-propylben- 
zene). CHsCHsCHeCsHsNHo, 135.11. 
liq. D. 0.94918, b.p. 222-4. Soly. 
i.w.; s.al.; s.et. 

—,p=propyl-. (1-amino-4-propylben- 
zene). CHOCH:OH.CcILN TL, 135.11. 
Liq. b.p. 224-6. Soly. sl.s.w. 

—, dion tae ble CeHsNHC3Hz, 135.11. 
Liq. - 0.94917, b.p. 222. Soly. 
i.w.; v.s.al.; v.s.et. 

—, 2, 3, 4, 5-tetrachloro-. CsHCli- 
NH2, 230.86. Need.f.al. m.p. 118. 
Soly. v.s.al.; v.s.et.; s.bz., ac.a. 


—, 2, 3, 5, 6-tetrachloro-.. CsHCli- 
NH2, 230.86. Cr.flgr. m.p. 90. 
Soly. i.w.; s.al.; v.s.et. 

—, 2, 3, 4, 5-tetramethyl-. (CH:):- 
CeHNH2, 149.13. Leaf.f.w.,  m.p. 
64-6, b.p. 259-60. Soly.  s.h.w.; 
v.s.al.; v.s.et.; 8.pet.eth. 

—, 2, 3, 4, 6-tetramethyl-. See Iso- 
duridine. 

—, p, p’-thiodi- (4, 4’-diaminodi- 


henyl- sulfides thioanilin e). 
§(CcHiN Hs), 216.17. Need.f.w. m.p. 
are (105). Soly. v-sl.s.w; s.al.; s.et.; 
s.h.bz. 


—_, 2, 4, 6-tribromo-. Br3CsHo- 
NH:2, 329.79. Col.rhomb.bi-pyr.need. 
f£.bz. D. 2.3538, m.p. 119, b.p. 300. 
Soly. i.w.; sl.s.al.; s.et.; s.chl. 

—, 3, 4, 5-tribromo-.  Br3CsH> 
NH, 329.79.. Need. m.p. 118-9. 
Soly. i.w.; s.al.; s.et. 

—, 2, 3, 4-trichloro-,. Cl;CsH:NHo, 
196.41... Need.f.lgr. m.p. 67.5, b.p. 
291.5, _ Soly. v.s.al.; s.lgr. 

—, 2, 4, 5-trichloro-.  ClsCsH»NHo, 
196.41... Need.f.lgr.. m.p. 96, b.p. 
270.” Soly. v.s.al.; s.CS:; sl.s.lgr: 

—, 2,4, 6-trichloro- (sym-trichloro- 
Oneare) ClsCsH2NH2, 196.41. Lng. 
need.flgr. m.p. 77.5, b.p. 262.4 
Soly. i.w.; v.s.al.; s.et.; v.s.lgr. 


—. %, 4, 5-trimethyl-.. See Pseudo- 
cumidine. 

—, 2,4, 6-trimethyl-. See Mesi- 
dine. 

—, 2, 4, 6-trinitro- (picramide; 
“T.N.A.’). (NO2)s3CsH2N He, 228.06. 
Yel.monocl.need.f.ac.a. D. 1.762, 


m.p. 188, b.p. exp. Soly. 0.106w.;| 
0.127al.; 0.121 et.; s.ac.a. 


o-Anilinesulfonic acid. See Or- 
thanilic acid. 
m-Anilinesulfonie acid. See Met- 





anilic acid, 


98 


99 
00 
O1 


02 
03 


05 


06 


07 


08 


10 
11 


12 


13 


14 


16 
17 


18 


o-Anilinesulfonic acid. 


aniie acid, 

Animal starch. See Glycoyen. 
Anisalcohol. See Anisyl alcohol. 
Anisaldehyde (anisic aldehyde; 


p-methoxrybenzaldehyde; nisaldehyde; 
aubepine) . CHOGsHCHO, 136.06. 


See Sulf- 


ol.liq., n 1.576417, DD. 1.12322, 
m.p. 2.5, b.p. 247. Soly. 0.2c.w.; 
cal.; wet. 
—, 3-hydroxy-. See Jsovanillin, 
o-Anisaldehyde. See Benzaldehyde, 
o-methoxy-. 


Anise camphor. See Anethole. 


Anisie acid (p-methorybenzoic acid: 
p-anisic acid). CHs0CsHiCOOH, 
152.06. Col.monocl.need. or pr. D. 
1.3853, m.p. 184.2, b.p. 280. Soly. 
0.04'3w.; 89%al.; s.et.; s.chl., ac.a.et. 
—, ethyl ester. CHs0CsHiCOOC2Hs, 
180.09. D. 1.1028}5, m.p. 7, b.p. 
269; 134-5%. Soly. i.w.; s.al.; s.et. 
—, methyl ester (methyl anisate). 
CH30CsHiCOOCHs, 166.08. Col.sc. 
f.al. m.p. 48, b.p. 256. Soly. i.w.: 
s.al.; s.et. 

—, piperazinium salt. 
HsO3, 390.22. Wh.er. 
Soly. sl.s.w.; s.h.al.; i.et. 
—, 2-hydroxy-6-methyl-. 
ninic acid. 


Anisic aldehyde. See A nisaldehyde. 


Anisidine, N-acetyl-. See Acetani- 
side, 

o-AniSidine (0-methoryaniline). CH;- 
OCs6HiN He, 123.08. Col.liq., n 
1.57536. D. 1.092342. mip. 5.2 (3-4), 
b.p. 225 (218). Soly. sl.s.w.; s.al.; 
s.et.; s.dil.min.a. 

m-Anisidine (m-methoxyaniline). 
CHsOCsHiN He, 123.08. § Col.lia. : 
1.096%", m.p. <—12, b.p. 251. Soly. 
sl.s.w.; s.al.; s.et. 

p-Anisidine (p-methozxyaniline). 
CH30CcsH:iNHa2, 123.08. Rhomb.pl., 
mn. 1.55592, D. 1.071538, m.p.: 57.7, 
b.p. 245. Soly. v.sl.s.w.;  v.s.al:: 
v.s.et. 


Anisole 


CaHioN2-2Cs- 
m.p. 172-4. 


See Hver- 


methyl 
108.06. 
D. 0.9944%", 

Soly. i.w.; 


(methoxybenzene*; 
phenyl ether). CeHsOCHs, 
Col.lig., » 1.515032, 
m.p. —37.5, b.p. 155. 
s.al; s.et. 

—, p-acetamido-. 


side. 


See p-Acetani- 


— p-acetyl-. See Acetophenone, 


p-methory-. 


—, p-allyl-. See Estragole. 


For explanations and abbreviations see beginning of table. 
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19 Anisole, o-bromo- (1-bromo-2-meth-| 34 Anol (a propenipi ng CH3CH:- 
oxybenzene*;  o-bromophenyl methyl CHCsHs08H, 4.08. ol: ee f.h.w. 
ether). BrCsHsOCHa, 186.97. Oil, n m.p. 93, b.p. 250d. Soly.sl.s.h.w.; 
1.57245. b.p. 221-3, Soly. i.w.; s.al.; s.et.; .) s.alk., cedicepakes 
v.s.al.; v.s.et. 35 Anthracene:  CeHa:(CH)2:CoHa, 

20 —, ‘p-bromo- (1-bromo-4-methoxy- 178.08. Col.monocl. D. 1.2547, m.p. 
benzene*; p-bromophenyl methyl ether). 217 (213), b.p. 354-5... Soly. i.w.; 
BrCsHiOCHs, 186.97. Cr.f.et., 7 0.07615, 0.83%5al.; 1. 189et.; 1.767chl.; 
1.56051. D. 1.4948, m.p. 11, 'b.p. 1.500C82; 7.5%bz. 

215 (223). Soly... 7.1w.; v.s.als; v.s.| 36 —, a-hexahydride. See. Bier heacéeel 

Ae et.; eee Leow eae a-hexahydro-. a 
biel fo ae ro- -dinitrop Sey 37 —, amino-. See Anthrylamine. 
methyl ether). (NOz):CoHsOCHs,| 33 —; diamino-. See Anthradiamine 
198.06. Col.-yel.monocl.need.f-w. br 39 — 9, 10-dibromo-*. CeHla(CBr) = 
Se ae ee ee oe ati| Cel, 335.89. Yel.need.f.xylene,.m.p. 
ae BUD], SOLYs 1 BEB. al. au RSL b. Beatie “Soly. iw; 
Ses sl.s.al.; slis.et.;'8.¢: Z to. 

22 —, o-hydroxy-. See Guaiacol. 40 —, 9, 10-dichloro-* (ms-dichloroan- 

23 —, o-nitro- _(1-methory-2-nitroben- thracene). ‘CeHa(CCl)eCsHa, 246.98. 
zene). NOxCeHsOCHs, 153.06. Col.! Yel need.f.CClu. myp- 209-10,  Soly. 
lig., » 1.56202, D. 1.254048, m.p. sl.s.al.; slis.et.; sibz. 

BROS OST gle base: PON! Ai ie, 9, 10-dihydro-* (anthracene 9, 
es Ges ; 10-dihydride).s  CeHa:(CHz)s: CoHG 

24 —, m-nitro-_ (1-methoxy-3-nitroben- 180.09. Col.tricl. or monocLf.al. D. 
zene). NO2CsHsOCHs, 153.06. 0.897642, m.p. 108.5, b.p. 305 (313) 
Need.f.al. D. 1.37318, m.p. 38, b.p. subl, Soly. i.w.; y.8.al.; v.8.et.; s.bz. 
258, Soly, i:w.; s.al.; v,s.et. 42 —, 9,10-dihydro-9-keto-. See 

25 —, p-nitro-  (1-methory-4-nitroben- Anthrone. 
zene). Py Ws cmt cna esipgw. Gal. 43 —, dihydroxy-. See Anthracenediol. 
T9338 imp. 54. b.p. 260. (274).|44 — , 9, 10-dihydroxy-9, 10-diketo-. 

; C % : See Anthraquinone. ‘ 
Soly. 0.007", 0.0589%°w.; s.al.; v.s.et. } 

26 —, p-propenyl-. See Ancthole. rere FRAG on een ae aR 

27 = 2, A, Sctrinkio, Piers e oe 252 (246). Soly. s.al.; v.s.bz. 
methyl ether; methyl picrate 3 ‘ * 

CsH2OCH:, 243.06. Col.monocl.pl-f. 46 —, 2, 4-dimethy!- + CisHs(CHs)2, 
al. D. 1.40822, m.p. 68.4, Soly. ie oan m.p. 71. Soly. 
i.w.; s.al.; s.et.; 8.bz., ac.a, he olethyis®) CaTACHO(Osty Cott 

28 — o-vinyl- (o-methoxystyrene). IRS Pde th! ae pris, beth ss 
CHa:CHGsH.OCHs, 134.08. Arom.| | 206-11. Leaf.fal., (1.67 
lig., n 1.556. D. 1.0095%4, b.p.| D-, LO4TY, m. p. 59. Soly. iw. 
195-200. Soly. i.w.; s.al.; s.et. r 58 ig oheid 19/ aeLaeneet ten 

29 —, vinyl- —(m-methoxystyrene). —i, Sretnyi= r yarom. , Cotis- 
CHi:CHCsHiOCHs, 134.08. Oil. b.p. esr tag Ge ae Ba D. 
89-90. Soly. i.w.; s.al.; s.et. ert Jone hag Og 

30 — -vinyl- (p-methoxystyrene). Yo See E 

49 —, a-hexahydro- (anthracene a- 
CBs gh oeay, jp. cous. haar hexahydride). CisHis, 184.12. Coll. 
Soly. i.w.; 8.al.; 8-et. sae eae <i: ~ . 290. Soly. i.w.; 

31 Anisoyl chloride (p-methoxybenzoyl oe ee 
chloride; anisyl chloride), CHsOCe- 50 —, hydroxy-. See Anthrol. 

HiCOCl, 170.51. Need. m.p. 27) 51 —, 9- hydroxy-. See Anthranol. 
(22-3), b.p. 1454, Soly. i.w.; s.d.| 52 —, 1-methyl- (g-nibthylanthracen®) 
al.; s.et.; s.acet. CsHi(CH)2CsH3CHs, 192.09. Col. 


Anisyl aleotiol (p-methoxrybenzyl alco- 
hol; anisalcohol), CHsO0CsHiCH20OH, 
138.08. Need, D. 1.1094f, m.p. 25 
(19-21), b.p. 258.8. Soly.i.w.; v.s.al.;] g 
v.s.et. 

Anisyl chloride. 


ride. 


See Anisoyl chlo- 





leaf. f.al., n 1.680394. D. 1.047%, 
m.p. 86, b. p- 200. Soly. i.w.; sl.s. al. 

sl.s.et.; s.bz., CS2. 

a 2-miéthiyl< (B-methylanthracene) 
CcHs(CHe2)CeHsCHs, 192.09. * Col. 8c. 
m.p. 207, b.p. subl. Soly. i.ws 
sl.s.al.; sl.s.et.; 8.bz., CSz. 


I 
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Anthracene, 9-methyl-. CsH:C- 
(CHs)CHCsHs, 192.09. B. 1.0662, 


m.p. 80. 

—, 9-nitro-.. CiusHoNO:, 223.08: 
Yel.need.f.al. mp. 146, b.p. >360. 
Soly. sl.s.al.; v.s.bzi, CSe. 
9-phenyl-. CisHoCsHs, 254.11. 
Leaf.f.al. m.p. 153, b.p. 417. Soly. 
v.s.al.; v.s.et.; 8.h.bz. 


’ 


acid. See 


Anthroic acid, 
Anthracenediamine*. 
diamine. P 
1, 2-Anthracenediol* (1, 2-anthra- 
diol; 1, 2-dihydroxyanthracene). CsH4- 
(CH)2C6Ho(OH)», 210.08. Grnsh.leaf. 


See Anthra- 


m.p. 160-2 (131 d.). Soly. v.s.al.; 
v.s.et.; s.ac.a., alk, 

59 1, 5-Anthracenediol*. See Rufol. 

60 BS See DRMERSE NES OL See Chrysa- 
zol. 

61 2, 6-Anthracenediol*. | See Flavol. 

62 9, 10-Anthracenediol*. .See Oxan- 

» thranol, : 

63 Anthrachrysazin. See Anthrachrys- 

one.’ 

64 Anthrachrysone (1, 3, 5, 7-tetrahy- 
droxyanthraquinone; anthrachrysazin). 
CisHs02-(OH)4, 272.06. Silky  yel. 
need. (+2H:O).. m.p.  >360, DP 
—H20, 150, subl. Soly. i.w.; s.al.; 


wisl.siet.; s,ac.a., acet., chl., CS, bz., 
lgr. 

9, 10-Anthradiamine (9, 10-anthra- 
‘cenediamine*; 9, 10-ditaminoanthra- 
cene). CisHs(NH2)2, 208.11: Pa.yel. 
leaf. m.p. 160-6. Soly. i.w. 
Anthradiol. See Anthracenediol. 
Anthraflavic acid (2, 6-dihydroxy- 
anthraquinone).  HOCsH3(CO)2CeH3- 
OH, 240.06. Yel.need.f.al. m.p. 330, 
b.p. subl. Soly. i.w.; 1.10al.; i.et.; 
s.conc. H2S04; sl.s.ac.a.; i.bz., chi. 
Anthragallol 1, 2, 3-trihydroryan- 
thraquinone). 6H4(CO)2CsH(OH)s, 
256.06. Or.red need.f.dil.ac.a. m.p. 
310 d., b.p. subl. 290. Soly. v.sl.s.w.; 
s.al.; s.et.; s.ac.a.; sl.s.chl., CSe. 


Anthrahydroquinone. See Oxan- 


_. thranol, 


70 
W1 


72 


See Anthrylamine. 

119.05. Col. 
1.1874, m.p. 
Soly.  sl.s.h.w.; 


Anthramine. 


Anthranil. C;H;NO, 
6il., n 1.5861. D. 
<-—18, b.p.. 215. 
s.al.; s.ord.org.solv. 
Anthranilaldehyde (0-aminobenzal- 
dehyde). NH:CsHsCHO, 121.06. 
“Silv.leaf. m.p. 39-40, b.p. d. Soly. 








sl.s.w.; v.s.al.;v.s.et.; s.chl., bz.; ilgr. 


73 


74 


- Hs, 165.09. 


4 


76 


V7 


78 


79 


80 


81 


82 


83 


85 


86 


87 


Anthranilic acid  (0-aminobenzoic 
acid). NH2CsHsCOOH, 137.06. . Col. 
trim.rhomb.leaf,.m.p. 145, b.p.-subl. . 
Soly. 0.3514w.; 10.7% 6al.; 16.07et. 

—, ethyl ester (ethyl anthranilate; ethyl 
o-aminobenzoate). NH2xCeHsCOOC2- 
Cr. D. 1.1174, m.p. 13, 
b.p. 260 (266-8); 135-612. Soly. 
v.sl.s.w.; 8.al.; s.et. 

—, methyl ester (methyl anthranilate). 
NH2CsHisCOOCHs, 151.08. Col.liq. 
D. 1.16838, m.p. 8.2; 24.5, b.p. 135.515, 
Soly. s.w.; v.s.al.; v.s.et. 

—~, N-acetyl- | (0-acetamidobenzoic 
acid). CH;CONHCeH:COOH, 179.08. 
Rhomb.f.ac.a.m.p. 185. Soly.sl.s.c., 
s.h.w.; s.h.al.; s.et.; s.bz., h.ac.a: 

—, N-benzoyl-  (0-benzamidobenzoic 
acid). CsHsCONHCGsHsCOOH, 
241.09. -Lng.need.f.al...,.m.p. 181, 
Soly. i.w.; s.al.; s.et. 
—, N-carboxy-, 
Isatoic anhydride, 
—, N-(carboxymethyl)- (phenylgly- 
cine-o-carborylic acid; anthranilido- 
acetic acid). HOOCCH:NHCsHs- 
COOH, 195.08. Need.f.me.al. m.p. 
(218-20). Soly. sl.s.w.; s.al.; 
s.et.; i.bz. 

—, N-ethyl- (0-ethylaminobenzoic acid; 
2-ethylaminobenzenecarboxylic acid). 
CoHsNHCsHiCOOH, 165.09. Pr. 
m.p. 152-3. Soly. s.al/; s.et. ; 
—, N-methyl-, methyl ester. CH:;- 
NHCcsHsCOOCHs, 165.09. b.p. 256. 
Soly. i.w.; s.al.; s.et. 

—, 3-nitro-. (2-amino-3-nitrobenzoic 
acid). “NO2(NH2)CeHsCOOH, 182.06. 
Yel.need.f.w. D. 1.5584, m.p. 204. 
Soly. i.w.; v.s.al.; v.s.et. 

4-nitro-  (2-amino-4-nitrobenzoic 
acid). NO2(NH2)CsHsCOOH, 182.06. 
Red need. m.p. 264 (269.5). Soly. 
sl.s.h.w.; v.s.al.; v.s.et.; s.xylene. 
5-nitro- (2-amino-5-nitrobenzoie 
acid). NOs(NH:)CsHsCOOH, 182.06. 
Yel.need. m.p. 263 (270-80 d.). 
Soly. s.h.w.; s.al.; s.et. 

—, 6-nitro- (2-amino-6-nitrobenzoic 
actd). NOs(NH2)CseHsCOOH, 182.06. 
Yel.leaf.f.w. m.p. 183-4 d. Soly. 
s.h.w.; v.s.al.; v.s.et. 

—, N-phenyl- (0-anilinobenzoic acid). 
CoHsNHCsHiCOOH, 213.09. Need.f. 
al. m.p. 181 (182-3), b.p. >184 d. 
Soly. v.sl.s.h.w.; v.s.h.al.; s.et. 
Anthranilonitrile 
trile; o-aminophenyl cyanide). 
HsaCN, 118.06. Col.-yleh.pr. 
50, b.p. 264-6. Soly. s.al.; s.et. 


anhydride. . See 


’ 


(o-aminobenzoni- 
NHoCe- 
m.p. 


For explanations and abbreviations see beginning of table. 


EEO 


0990 


88 


89 


90 


91 


92 


93 


94 


96 
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Anthranol (9-anthrol; 
thracene). CisH»o-OH, 194.08. Pa.yel. 
need. m.p. 170 d. (120). Soly. 1.w.; 
s.al.; v.s.h.bz.; s.alk., ac.a. 

—, 9, 10-dihydro- (hydroanthranol). 
CsHsCHOHCsH:CHe2, 196.09. Need. 
f.pet.eth. m.p. 76. Soly. s.h.w.; s-al.; 
s.et. 


Anthranylamine. 
ine. 
Anthrapurpurin § (1, 2, 7-trihydrory- 
anthraquinone; isopurpurin). HOCsHs- 
(CO)2CsH2(OH)2, 256.06. Or.need. 
fal. m.p. 369, b.p. 462 d. Soly. 
sl.s.h.w.; v.s.al.; sl.s.et.;  s-hiac.a.; 
y.sl.s.chl., bz. 


a-Anthraquinoline. 
(2, 3-f] quinoline. 


Anthraquinonazine, 
dro-. See Indanthrene. 


Anthraquinone (9, 10-dihydrory- 
9, 10-diketoanthracene). CeHs:(CO)2:- 
CeHu, 208.06. Yish.rhomb. D. 1.419=72, 
m.p. 286 subl., b.p. 379-81. Soly. 
i.w.; 0.051, 2.37al.; v.sl.s.et.; 6.40t ol. ; 
sl.s.bz. 

,  1-amino- (a-anthraquinonyl- 
amine). CseHs(CO)2CeHsN He, 223.08. 
Red need. m.p. 252 (243), b-p- subl. 
Soly. i.w.; s.al.; s.et.; s.chl., bz., acet. 


2-amino- _ (8-anthraquinonyl- 
amine). NH2CsHa(CO)2CoHs, 223.08. 
Red need.f.al. m.p. 302, Pips subl. 
Soly. i:w.; 8.al.; sls.et.; 8.¢ i? bz., 
acet. 

—, 2-amino-1-hydroxy- (B-alizarin 
amide). CuHs02::(OH)NH2, 239.08. 


Br.need. f,al. m.p. 226-7, b.p- subl. 
Soly. i.w.; s.al.; 8.et.; sl.s. NHiOH. 


See 9-Anthrylam- 


See Naphtho- 


N, N’-dihy- 


_—, 1-bromo-. CsH.(CO)2CcHsBr, 
286.97. Yel.need.f.bz. m.p. 188, b.p. 
subl. Soly. s.al.; s.conc.H2SO.. 

Some 2-bromo-. CsH4(CO)2CoH Br, 
286.97. Yel.need.f.amyl. al. m.-D- 
904-5, b.p.subl. Soly. sl.s.al.; s.h.bz. 
=, 1-chloro-. CcHi(CO)2CeHsCl, 
242.51. Yel.need. m.p., 162, b.p. 
subl, Soly. i.w.; sl.s.al.; 1.et.; 8.ac.a., 


nitro-bz., amy] al., h.bz. 

—, 2-chloro-. CsoHa(CO)sCeHsCl, 
242.51. Pa.yel.need.f.ac.a. or al. m.p- 
211 (203-5), b-p- subl. Soly. i.w.; 
sl.s.al.; i.et.; 8.h.bz., nitro-bz., conc. 
H2SO.. 

1, 2-diamino-. CeH4(CO)2CeH2- 
(NH2)z, 238.09. Vit.cr., grn.cast. M.D. 
303 (242-4). Soly. 8.pyr., aniline; 
sl.s.chl., xylene. 





9-hydroxyan-| 06 —, 


07 


08 


09 


10 


11 


12 


13 


14 


15 


16 


17 
18 


25 


1, 3-diamino-. CsH(CO)sCe- 
238.09. Brick red er-t. 


H2(NHa2)2, 
Soly. s.h.PhNOs. 


PbNOz. m.p. 290. 


—, 1, 4-diamino-.. CsH:(CO)2CsH2- 
(NH2»)2, 238.09. Dk.ylt.cr.f.al. m.p- 
268. Soly. sl.s.h.w.; v.s.al.; 8-bz., 
pyr., nitro-bz., aniline. 

—, 1, 5-diamino-. NH2CsH3(CO)2- 
CeH3NHo2, 238.09. Red.need-f.al. or 
ac.a. Mm.p. 319, b.p. subl. Soly. 
v.sl.s.w.; sl.s.al.; sl.s.et.; s.h.nitro-bz.; 
sl.s.bz., chl,, acet. 


—, 1, 6-diamino-. NH2Ce6H3(CO):- 
CsHsNH2, 238.09. Red cr. m.Dp- 
292. Soly. s.h.PhNO2. 

—, 1, 7-diamino-. NH2CsHs3(CO)2- 
CsH3NH2, 238.09. Red cr. m.p. 
290. Soly. s.h.PhNO2. 

—, 1, 8-diamino-. NH»2CsHs(CO):- 
CsHsNH2, 238.09. Red.cr.f.al. m.p- 
262. Soly.i.w.; v.s.al.; sl.s.et.; 8.ac.a., 
nitro-bz., pyr. 

—, 2, 3-diamino-. —CsH4(CO)2CsHs- 
(NH2)>, 238.09. Red.cr. m.p. >320. 
Soly. s.nitro-bz., pyr., H2S04; sl.s.chl. 
—, 2, 6-diamino-. NH2CsH3(CO)>2- 
CsHsN Ha, 238.09. Redsh.-br.pr.f-h. 
pyr. m.p. 310-20 d. Soly. s.h.al.; 
i.chl., xylene. 

—, 2 q-diamino-. NH:2CsHs(CO): 
CsH3NHe, 238.09. Or.er.f.al. or nitro- 
bz. m.p. > 330, b.p. subl. Soly. 
i.w.; sl.s.al.; sl.s.et.; 8.conc.a. 

—, 2, 3-dibromo- (B-dibromoanthra- 
quinone). CsHs(CO)2CeH2Br2, 365.88. 
Yel.need. m.p- 281 (269-70), b.p. subl 
Soly. v.sls.al.; s.chl., bz. 

—, 2, 7-dibromo-. CsHsBr(CO)=+ 
CsHsBr, 365.88. Yel.need. or pl. m.p 
236.5, b.p. subl. Soly. v.si.s.h.al. 
s.bz., h.ac.a. 


1, 2-dihydroxy-. See Alizarin. 
—, 1, 3-dihydroxy-. See Purpuro 
zanthin. 

—,1, 4-dihydroxy-.- 
1, 5-dihydroxy-. 


See Quinizarin 
—; See Anthra 
rufin. 

—, 1, 8-dihydroxy-. 
—, 2, 3-dihydroxy-. 
—, 2, 6-dihydroxy-. 
flavic acid. 

—, 2, 7-dihydroxy-. 
flavic acid. 

1, 3-dinitro-*. 
(NO2)2, 298.06. Yel.need. m.p. 
(246-50). 


See Chrysazin. 
See Hystazarin 
See Anthra 


See Isoanthre 


CsHs(CO) 2CoH 
24 


’ 


* Name approved by the International Union of Chemistry. 
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26 Anthraquinone, 1, 5-dinitro-*. 
NO2CsH3(CO)2CsHsNOz, 298.06. Pa.- 
yel.need.f.nitro-bz. or xylene. m.p. 
384-5, b.p. subl. Soly. i.w-; v.sl.s.al.; 
y.sl.s.et.; s.h.nitro-bz., h.xylene; sl.s.- 
ac.a.; v.sl.s.bz. 

—, 1, 2, 3, 5, 6, 7-hexahydroxy-. 
See Rufigallic acid. 

—, 1l(or a)-hydroxy- ge Bk tia - 
anthraquinone), CeHa(CO)2CsH30H, 
224.06. Or.cr.f.al. m.p. 190, 
subl. Soly. i.w.; s.al.; s.et. 

—, 2(or f)-hydroxy-. CsH:i(CO)- 
CeHsOH, 224.06. Yel-leaf. or need.f.al. 
m.p. 302, b.p- subl. 


27 
| 28 
| b.p. 
29 
Soly. v.sl.s.w.; 


s.al.; s.et. 

30 —, 2-methyl-. CeHs(CO)2CsH3CHs, 
222.08. Col-ylsh.need.f.al. m.p. 
175-7, b.p. subl. Soly.  v.sl.s.al.; 
s.et.; v-s.bz.; s.cone.H2SO.4. 

31 —, 1-nitro-. NO2CsHs(CO)2CsH,, 
253.06. Yel.need.f.ac.a. m.p. 230, 

~ b.p. 2707 subl. Soly. i.w.; sl.s-al.; 
! sLs.et. 

32 —, 2-nitro-. NOsCsH3(CO):CcHs,, 
253.06. Yel.need.f.al. m.p. 181, b.p. 
subl. Soly. i.w.;  sl.s.al.;  sl.s.et.; 

| v.s.chl].; s.H2SO.. 

(33 —, 1, 2, 5, 6-tetrahydroxy-. See 

Rufiopin. 

34 —, 1, 2,5, 8-tetrahydroxy-. See 
Quinalizarin. 

35 —, 1, 3,5, 7-tetrahydroxy-. See 

! Anthrachrysone. 

| 36 —, 1, 2, 3-trihydroxy-. See Anthra- 

gallol. 

'37 —, 1, 2, 4-trihydroxy-. See Pur- 

-. purin. 

38 —, 1, 2, 5-trihydroxy- (2-hydroryan- 
thrarufin). HOCsH3(CO)2CsH2(OH)s, 
256.06. Red need. m.p. 273-4, b.p. 
subl. Soly. i.w.; s.et. 

39 —, 1, 2, 6-trihydroxy-. See Flavo- 
purpurin. 

40 —, 1, 2, 7-trihydroxy-. See Anthra- 
purpurtn. 

41 —, 1, 2,8-trihydroxy- (2-hydrovy- 
chrysaziny. HOCsH3(CO)2CsH2(OH):, 
256.06. Or.need., m.p. 230, b.p. 

- subl. Soly. i.w.; v.sl.s.al. 

42 —, 1, 3, 8-trihydroxy-6-methyl-. 


See Emodin. 

43 2-Anthraquinonecarboxylie acid, 
5,6 (or 7%, 8)-dihydroxy-. See 

|=. 6 (or 7)-Alizarincarborylic acid. 

44 o-Anthraquinonylamine. See An- 

l *-thraquinone, l-amino-. 

45 s-Anthraquinonylamine. 
thraquinone, 2-amino-. 


See An- 
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46 Anthrarufin (1, 5-dihydroxyanthra- 
quinone). HOCsH3(CO)2CsH30H, 
240.06. Pa.yel.leaf.f.ac.a. m.p. 280, 
b.p. subl. Soly. v.sl.s.w.;_ sl.s.al.; 
sl.s.et.; s.bz., alk.; sl.s.acet. 

—, 2-hydroxy-. See Anthraquinone, 
1, 2, 5-trihydrozy-. 

1-Anthroic acid (l-anthracenecar 
boxylic acid*; a-anthroic acid). CisH: 
COOH, 222.08. Yel.need. m.p. 24¢ 


47 
48 


b.p. subl. Soly. i.w.; sl.s.al.; sl.s.et.; 
sl.s.bz., chl. 
49 2-Anthroie. acid (2-anthracenecar- 


boxylic acid*; B-anthroic acid). 14H 9- 
COOH, 222.08. Yel.leaf. m.p. 281, 
b.p. subl. Soly. i-w.; sl.s.al.; sl.s.et.; 
s.ac.a.; sl.s.chl.; i.bz., CSe. 
9-Anthroiec acid (9-anthracenecar- 
borylic acid*; ms-anthroic acid). 
CiusHsCOOH, 222.08. Pa.yel.need.f.al. 
m.p. 217 d. (206), b.p. d. Soly. 
sl.s.h.w.; s.al. 

1-Anthrol (1-kydroryanthracene). 
CisHe-OH, 194.08. Br.need. or leaf f. 
a. m.p. d. 150-3, b.p. 200 d._ Soly. 
i.w.; v.s.al.; v.s.et.; s.NaOH, org.solv. 


2-Anthrol (2-hydroryanthracene). 
CisHo-OH, 194.08. Brnsh.need. m.p. 
d. 200. Soly. i.w.; v.s.al.; v.s.et.; 
s.acet. 


9-Anthrol. See Anthranol. J 
Anthrone (9, 10-dihydro-9-ketoanthra- 


50 


51 


52 


53 


cene). CisHi0O, 194.08. Col.need. 
m.p. 154-5. Soly. i.w.; s.al.; s.bz., 
h.NaOH. 

55 —,10-hydroxy-. ‘See Oxanthranol. 

56 1-Anthrylamine (a-anthramine; 1- 
aminoanthracene). CisHuN, 193.09. 
m.p. 119 (130). . 

56, 2-Anthrylamine (§-anthramine; 2- 
aminoanthracene). CisHuN, 193.09. 
Yel.need. m.p. 236-7. Soly. i.w.; 


sl.s.al.; sl.s.et. 


9-Anthrylamine (9-aminoanthracene; 
meso-anthramine; anthranylamine). 


C(N Hae) 
Ct out 193.09 Yel. 


56 


rf 


CH 
cr. m.p. 145-50. Soly. s.al.; s.et.; 
s.chl., bz. 
57 Antifebrin. See Acetanilide. 
58 Antimony, pentamethyl-*.  Sb- 
(CHs)s, 196.88. b.p. 96-100. Soly. 


i.w., 8.al,; cet. 


59 —, triethyl-*. See Stibine, triethyl-. 
60 —, trimethyl-*. See Stibine. tri- 
methyl-. 





| For explanations and abbreviations see beginning of table. 
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62 — 
63 


&e 


69 — 





61 Antipyrine (1, 5-dimethyl-2-phenyl-3- 79 d=Arabitol (arabite; 1, 2, 3, 4, Bepen+ 
pyrazolone; analgesine; . phenazone): tanepentol* (one form)).— "CsH1(OH)s, 
N(CHs) N(CeH) COGH: eer 152.09, Col.warts. or pr. D.p. 103. 
Soly. v.s.w.; 2.0812 90% al.; icet. 
188.11. Leaf. or sc.f.et., ae or w.,| 80 Arabonic acid (a; By y, agg: 
n 1.5697, 1.6935, 1.7324. D. 1.1928, valeric acid oes form)). OH. 
m.p. 114 (109), b.p. 319174. Soly. (CHOH)sCOOH, 166.08. = or 
100w.;. 100al.; 2,6et.; sl.s.lgr. syrup. Mm.p. b.p. d., —H:20. 
—_, antetate, See Salipyrine. Soly. y.v.s.w. j : 
Antipyrine chloral hydrate. See 81 Arachic alcohol. See L-Uicosanol . 
Hypnal. 82 seein Y Pisrys Sid nied nea 
f . . arachic acid; n-eicosote act - 
Antiscorbutin. See / Ascorbic acid. (CH»)isCOOH, 312.31. Lustsc. Ds 
Antisepsin. See Acetanilide, 0.824122, m.p. 76.3, b.p. 328. Soly. 
p-bromo-. i.w.; 0.45%al.; v.s.et. 
Aphrodine. See Yohimbine. 83 —, ethyl ester. CisHaCOOC2Hs, 
Apiole (2, 5- Atala ei rchite apiol; 340.34. Cr. m.p.. 50, b.p. 295-7100, 
par eles Cay 55 ai athe ad Soly. i.w.; s.al.; s.et. 
( 3)2 202) 2 ol.need.,/ 84 —, thy! ter, CioH3COOCHs, 
nm L5880Mlia.; a 1.583, 8 173801, D. 326.33. Gc. inip? BAB ieipe esau 
1.01 _m.p. 29.5, b.p. 294, Soly. Soly. i.w.; s.al.; s.et. 
visl.s.w.; 8.8L; Set. 85 Arbutin _ (arbutoside). CixHi0r, 
Apoatropine (atropamine). CyyHa- 272.12. Col. silky need. m.p. 195. 
eed Wh.pr. ge at ron Soly. 12.5w.; 6.67al.; i.et.; i.chl., CSe. 
Bba.w.t vals V-E.Sbs Po 2 bz. | 86 Areeaidine, Arecaine © (1- mehoh 
Se hydrochloride. CrHaNO2-HCl, gurvacine; 1, 2, 5, 6-tetrahydro-1-methyl- 
307.64. Col.cr. m.p. 237-9. Soly. nicotinic acid). OtHuNOs-H:0, 159.11. 
8.W.; 8.al.; 8.et. m.p. 224 d. Soly. v.s.w.; i.al.; iet. 
Apocodeine. CisHiwNO2, 281.16.| §7 —, methyl ester.” See Arecoline. 


70 


VW 


72 


74 


76 


7W7 


Pl.f.al.. m.p. 100-10 d. Soly. v.sl.s. 
w.; 8.al.; s.et. 


Apomorphine. 
Wh.pr.f.et., turns) grn. 
170 d. Soly._ sl.s.w.; 
yv.s.chl.; s.bz.; sl.s. HCL 
—,. hydrochloride. Ci;HivNO2-HCl, 
303.61. Monocl.pr., grn. on expos. to 
lt. m.p. 200-10 d. Oly ste 2w.; 
2.47% al.: 0.0536%et.; v.sl.s.ch 
Apoquinine. CwH2N202-2H20, 
346.22. Need. fet. m.p. 210 ie 
Soly. s.h.w.; s.al.; 

CS:, KOH. 
Aposafranone (10-phenyl-2(10)- 
phenazinone;  benzeneindone). CeH- 
(NCsHs) (N) CoH: O, 272.11. Dk. red 
met.cr. M.p. 242 (248-9). Soly. 
sl.s.w.; s.al.; 8.bz.; i.alk. 


Cr HirNOs, | 
in. air. 
s.al.; 


267.14. 
m.p. 
8.e.t; 


v.s.et.; s.chl., 


Arabinose, diphenylhydrazone. Cs- 
HwOsNN(CcoHs)2, 316,17. Col.need., 
[a] +18.5°9§ in pyr. m.p. 197-204. 
Soly. v.sl. s.w.; 8.h.al. 

dl-Arabinose (pectinose). CsHi00s, 
150.08. Colrhomb. D. 1.585%, 
m.p. 164.5. Soly. 16.9!%w.; 0.35h.al.; 
i.et. 


a-Arabinose (d orl). Cs H10Os, 150.08, 
Rhomb.pr.; l, [ae] —105°77 in w. D. 
1.58522, m.p. 159.5. Soly: 58.9w., 
0.5 90% al.; i.et. 





88 


89 


90 — 


‘| 91 


92 


93 


94 


95 


Arecoline (arecaidine methyl ester; 


methyl 1, 2, 5, 6-tetrahydro-1-methyl- 
nicotinate). CsHisNOx, 155.11. Oily 
alk.liq. b.p. 220. Soly. cow.; coal; 


cet.; s.chl. 
—,  hydrobpomide. ' CsHisNOs-HBm 
236.03. Pr.f.al. m.p. 168. Soly. 
s.w.; 8.h.al.; sl.s.et.; sl.s:chl. 
hydrochienaes CsHisNOs- HCl, 
191.57. Wh.cr. m.p. 158, Soly. 
8.w.; 8.al. 
dl-Arginine (dl-a-amino-5-guanido- 
valeric acid; dl-Né-guanylornithine). 
N HeC(:N 1) NEG Ba) MONE ay 
COOH, 174.14. m.p. 217— 


d-Arginine d-a-amino- anido- 
valeric acid). 2C(: vara 
C Ler I OOOH. 174.14. Pr.f.wy 

pl. ih val. es 238 d. Soly. 15%w. 
a a 


- . CeHiaNsO2-CioHsNe 
OsS, 488.26, Or.pl. mp. 258-60 d 
Soly. 0.0177%w.; 0.002aL.; i.et. 

—,  picrate. CeHisNsO2-CoHsNa0z- 
2H:0, 439.22. Yel.need. m.p. 
217-8 d. Soly. 0.5'w.; i.al.; i-et. 
Arsanilic acid (p-aminobenzen. 
arsonic acid p-amin stat SE 
acid). NH 2CpHiAsO(O 217.00 
Wh.need. m.p. 232. Soly.  sl.s.w. 
sl.s.al.; s.et.; sl.s.ac.a.;i.bz., chl., acet. 


_—, fav ianate. 


* Name approved by the International Union of Chemistry. 
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97 Arsenic, bisdiethyl-. See Biarsine,|19 —, methyl-. See Methanearsonic 


tetraethyl-. 

98 —, dimethyl-. See Cacodyl. 
- 99 —, triethyl-. See Arsine, triethyl-. 
00 Arsenic dichloride, methyl-. 
a Arsine, dichloromethyl-. 
01 Arsenic pexide, bisdimethyl-. 
Cacodyl oxid 
—( 02 —, iethyi- (methyl 

CHsAsO, 105.95. Pr.f.CSz. 
95, b.p. ‘a. Soly. s.al.; s.bz. 
Arsenie sulfide, 
See Cacodyl sulfide. 
Arsenic trichloride, 
See Cacodyl trichloride. 


Arsenious chloride, 
See Arsine, chlorodiphenyl-. 


aa 8 


dihydroxy-, 
Arsphenamine. 
Arsenobenzol. See Arsphenamine. 


Arsine, gees ea 
Cacodyl chlorid 
_—, eiorddiphenyl-. 
chloroarsine; diphenylarsenious 
ride; blue crocs; sneezing gas). 
AsGl, 264.47. Rhomb.pl. 
‘m.p. 444 (39), b.p. 
0.2w.; 20al.; v.s.et.; s.bz. 
10 a dichloromethyl- 
, % gases geen 
rei 160.87. Col.liq. D. 
. m.p..—59, b.p. 133 (136). 
“ 29w.; v.s.al.; v.s.et. 
methyl- | (cacodyl 
signs 98. Col. lig., 
2Zisy, Dep. 36. 
“we chl.; bas, CSs. 
ethyl- (arsinoethane). 


105.98. Col.liq. D. 1.217%, 
36. Soly. 0.00013%w.;  s.al.; 


dihydrochloride. 


S 2: 


D. 1.583%, 


i 83822, 
Soly. 


(GAR 
air. D. 
coal.; scot 


AsH:, 

b.p. 

8.et. 

13 —, methyl-. CH:AsHo, 
Col.liq. or gas. b.p. 2. 
0.0085w.; v.s.al.; v-s.et. 

14 —, methyldichloro-. 
dichloromethyl-. 

15 —: triethyl- = (arsenic 

G:Hs)sAs; 162.05.- Col.lia., 

. 1.150%, b.p. 141. d. Soly. 


s.al.; s.et. 
16 —, trimethyl-. (CHs)sAs, 120.00. 
Colliq. D. 1.1247, Db.p. 52.8. 
~~ ‘Soly. sl.s.w.; s.al.; 2 et. 
17 Arsinie acid, p-aminophenyl-. 


- See Arsanilic acid. 


18 —, dimethyl-. See Cacodylic acid. 


See 
See 


arstnoxide). 
m.p. 


bisdimethyl-. 
dimethyl-. 
diphenyl-. 
Arsenobenzene, 3, 3’-diamino-4, 4’- 


See 


See 


(Ce6Hs)2- 
333 d. Soly. 


(inethylarsen x. 


hydride). 
ign‘in 
Soly. 


CoHs- 


-| 32 


See Arsine, 


triethyl). 
n, 1467. 


1.W.; 


20 Arsinoxide, methyl-. See Arsenic 
oxide, methyl-. 
21 tthe bh ie (3, 3’-diamino- 
4, 4’-dihydroxy-arsenobenzene dihydro- 
: chloride; salvarsan; arsenobenzol; 
“* 606" Sy CrHwAseN2O2-2HCl -2H20, 
474.93. Hgr.yel.powd. Soly. yv-.v.s. 
w.; sl.s.al.; v.si.s.et. 
Asaron. See Benzene, 
methoxy-5-propenyl-. 


Asaronic acid (2, 4, 5-irt careers 
benzoic acid). (CHO) sCsH2COO 
212,09. Need.f.al. m.p. aes 
ca. 300. Soly. sl.s.c., Fa eta 8. 
s.bz., lgr. 

l-Ascorbic acid (vitamin C; 
scorbutin). CsHsOs, 176.06. "Wh. er. 
powd. m.p. 190-2. Soly. s.w.; s.al 
Asepsin. See Acetanilide, p-brome-. 
Aseptol. See 1-Phenol-2-sulfonic acid. 
Asparacemie acid. See dl-Aspartic 
acid. 

x eit ies 


1, 2, 4-tri- 


anti- 


25 
26 


28 (l-a-aminosuccinamic 

> _[-B-asparagine). NH2COCH2 
CH(NH»)COOH, 132.08. Co 1 
rhomb., n 1.549, 1.583, 91.625. D. 
1.54335, m.p. 236 d.cl.tube (226), 
b.p. 235 d. Soly. 2.46%, 86.6!w.; 
0.0003%al.; i.et.; s. NHs. 


dil-Aspartic acid (dl-aminosuccinic 

acid; asparacemic acid). COOHCH:- 

CH(NH:)COOH, 133.06. _Monocl. 
r. D. 1.66333, m.p. 278-80 d. 
oly. 0.82%, 4. 79%5W: 0.0325 75% al. 


d-Aspartie acid. (d-aminosuccinic 
acid). COOHCH:CH(NH2)COOH, 
133.06. m.p. 251. 


l-Aspartie acid (l-aminosuccinte 
acid). COOHCH:CH(NH:2)COOH, 
133.06. Col.rhomb leaf. D. 1.6613}, 
m.p. 269-71. Soly. 0.39%, 0.54%, 
2.71%w.; i.al.; i.et.; s.dil-HCl. 


Aspidospermine. C22H»N20:, 
354.25. Need-f.al. or pet.eth. m.p. 
208. ~Soly. 1.7% w.; 2.1%al.; 0.95*et.; 
s.chl., ba. 


Aspirin (acetylsalicylic acid; salicylic 
acid acetate; o-acetoxybenzoic ~ acid). 
CH;:COOCsH:COOH,*» 180.06. Col. 
need.f.w., m 1.505, 1.645, 1,655. m.p- 
133-5, b. p. d. 140. Soly. 0.25w.; 20 


29 


30 


31 


33 


90 % al.; 3.57et.; 5.9chl.; v-sl.s.bz. 

34 Atisine. Cx2HnNOs, | 341.25. Col. 
varnish. m.p. 85... Soly. — sl.s.w.; 
y.s.al.; v.s.et.; s.chl. 

35 —, hydrochloride. CnHsuNO2-HCl, 
377.71. pr. m.p- 296. Soly. v.s.w.; 
vis.al.; i-et. 


, For explanations and abbreviations see beginning of table. 
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ices Trimethyl : 


36 dl-Atrolactice 
lactic acid; 


acid (dl-a-phenyl- 
dl-a-hydroxyhydratropic 
acid; dl-atrolactinic acid). 3C- 

(CeHs)(OH)COOH, 166.08. Rhomb. 

vm.p. +H2O 90; anh. 93. Soly. s.w. 

Atropamine. See Apoatropine. 

Atropic acid (a-phenylacrylic acid; 

a-methylene-a-toluic acid). CH2:C- 

(CeéHs)COOH, — 148.06. Col.monocl. 

m.p. 106-7, b.p. 267 d. Soly. 

0.14!9w.; s.al.;>8.et.; 8.bz., chl., CS2, 

glac.ac.a. 

Atropine  (di-hyoscyamine; 

rine, tropic acid tropine ester), Cu- 

HesNOs, 298.19. Col.rhomb-pr: or 

need. m-p. 115.5; 118, sub!. Soly. 

0.115 w.; 68.5al.; 5.6et.; 64chl.; 3.7glyc. 

—, chloroaurate. Ci17H»NO3H-AuCh, 

629.22. Leaf. or glist.powd. m.p. 

135-7. Soly. sl.s.w. 

41 —, sulfate. (Ci7H23NOsz)2*H2SO4, 
676.45. -Col.need. .or  wh.cr.powd. 
m.p. 183-4.5 anh. Soly. 260w.; 
27al.; 0.05et.; 0.16chl.; s.glyc. 

42 — valerate. CizH»3NOs-CsH1002-- 
iLO, 409.28. Wh.crusts. m.p,. 
Soly. v.s.w.; sl.s.al.; sl.s.et. 


Atroscine. See i-Scopolamine. 
Aubepine. See Anisaldehyde. 


Auramine (base)  (bis(p-dimethyl- 
aminophenyl)-methylentimine). 
eae 2NCoH}20:NH, 267.19. Yel. 
eaff.al. m.p. 136. Soly. i.w.; 72° 
96 %al.; 2.317et. 

46 , hydrochloride. 


(dye). 

47 — N-methyl-. [(CHs)2NCoHa]:- 
C:NCHs, 281.20. Yel.cr-f.al. m.p. 
130-3. Soly. v.sl.s.w.;. v.s.al.;  v.s. 
ac.a. 


Auramine 
hydrochloride). 
NH2Cl-H20, 321.67. 
8.W.; 8.al. 

Aurin, Aurine (rosolic 
rosolic acid). Ci9HisO3, 290.11, 
rhomb.need. m.p. 308-10 d. 
0.12%w.; s.al.; s.et.; s.ac.a., 
sl.s.chl.;.i.bz., CSe. 


—, hexamethoxy-. 


Azelaic acid (nonanedioic acid*; 
1, 7-heptanedicarboxylic acid). COOH- 
(CH2);COOH, 188.12. Col.leaf. or 
need., n 1.4303406, D. 1.02942, m.p. 
106.5, bep. 360 d.; 226°. Soly. 
0.2420, 2,.265w,: y.s.al.; 2.7et. 

52 —, diethyl ester (ethyl azelate). CHe- 
{(CH2)sCOOC2Hs)o, 244.19. b.p. 291; 
151-34, Solly. i.w.; s.al.; s.et. 


37 
38 


39 dl-datu- 


40 


Le 


43 
44 
45 


See Auramine 


(dye) (auramine(base) 
[(CHs)2NCoHahkC:- 
Yel.fl. Soly. 


48 


acid; para- 
Red 
Soly. 
alk.; 


49 


50 See Lupittone. 


51 





53 


54 
55 


56 
57 


58 


59 


61 


62 


63 


65 


66 


67, 


73 


Azete, tetrahydro-. © 


enimine. 

Azetidine. See Trimethylenimine: 
Azimethylene. 
diazo-*, 
Azirine, 
enimine. 


Azoaniline. 
amtno-, 


Azobenzene 
zide). CoH 
red monocl. leafs 

b.p. 297.4. oe icwis siacpdspate '8.et.; 
8.57°%lgr.; 3.95!°me.al. %) 


_—, p-acetamido- 
acetanilide), CHICO 
NCcHs, 239.13. m.p. 144. 


—, o-amino- _ (0-phenylazoaniline; 
2- seen nacenarlanal NH2CcHiN:- 
NCceHs, 197.11 olden need. 7n-Bs 
123. Soly. i i.w.; V.8.al.; 5,eb, 


dinydro-. See 


See Azobenzene, BS 


ea oben 


phen azo- 
HCsHiN:- 


—, m-amino- (m-phenylazoaniline; 3. 


NH2CcHaN:NCo- 


benzeneazoaniline). 


Hs, 197.11. Or.need. aR 57. Soly. 
i-w.; s.al.; s.et.; s.bz., chil. 

—, p-amino- Corphonahoggen ies): 4-° 
benzeneazoaniline). eHaN:- 
NCoH;, 197.11. Yel. Stans m.p.| 
126 (122-3), b.p. >360. Soly. 
sl.s.h.w.; s.h.al.; s.et.; s.bz., chl. 


—, 4-amino-2, 3’-dimethyl-. See 


m-Toluidine, 4-m-tolylazo-. 
—.,4-amino-3, 4/-dimethyl-. See o- 
Toluidine, 4-p-tolylazo-. 

, 4’-amino-2, 3’-dimethyl-. 
o-Toluidine, 4-0-tolylazo-. 





| See ‘Methane, 
Pthyl- 


Or.-} 
2) 1.20342, m.p. 68, 


See- 


—., 2, 2/-diamino= (2, 2/-azodianiline). 


HoNCcHiN :NCcHsiNHAa, 
Redsh.pl.f.al. or bz. m.p. 134, 
v.sl.s.w.; s.al.; s.et.; v.s.acet. 
—, 2, 4-diamino-. See Chrysoidine 
(base). 

—, 4,4’-diamino- (4,4/-azodianiline) . 
H2NCcoHiNeCsHiNHe, 212.13. Yel. 
need.f.al. m.p. 241. Soly.  si.s.w.; 
s.al.; s.et.; 8.bz., chl.; sl.s.Jer. 

—, diethoxy-. See o-Azophenetole. . 
—, dihydroxy-. See Azophenol. 

—, dimethyl-. See Azotoluene. 


, p-dimethylamino- 
eee RB Dengan 
NCcoHiN:NCoHs, 225.14. Yel leaf.f.al. 
m.p. iby, b.p. d. Soly. i.w.; 


212.13. 
Soly. 


v.s.al.; 8.et.; s.conc.min.a, 
—, 4,4’-diphenyl-. See p, p-Azo- 
biphenyl. 
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74 Azobenzene, o-hydroxy- (0-phenyl-| 92 
F azophenol). HOCcsHiN:NCeoHs, 
198.09.. Or.need. .f.et. m.p. 82.5— 
3.0. Soly.  sl.s.w.; s.al., s.et.; s.alk. 
75 —, m-hydroxy-=- (m-phenylazophenol). 
HOCsHsN:NCoHs, 198.09. Yel.pr.f.| 93 
bz. m.p. 114-7. Soly. 0.08 h.w.; 
s.al.; s.et. 

76 —, p-hydroxy- (p-phenylazophenol). 
HOCcHiN:NCcHs,. 198.09. Rhomb. 
pr.f.al. m.p. 152 (155-6), b.p. 220-3020) 94 
sl.d. Soly. 0.002% w.; v.s.al.; v.s.et. 
—, . p-nitro-. NO2:CsHiN:NCoHs, 
227.09. Or. red leaf. or need. m.p. 
134. Soly. v.sl.s-h.al. 

78 —, 2,.4,3’-triamino-. See m-Phenyl-| 95 

_ enediamine, 4-(3-aminophenylazo)-. 

79 Azobenzenedicarboxylic acid. See 
Azobenzoic acid. 96 

80 Azobenzil. See Oxazole, triphenyl-. 

81 o-Azobenzoic acid (0, 0/-azobenzene- 
dicarboxylic acid). COOHCsHyN:- 

» NCsHsaCOOH,, 270.09. Dk.yel.need. 
f.al. m.p. 245 d (237). Soly. v.sl.s.w.; 97 
s.al.; y.s.et.; i.bz. 

82 m-Azobenzoic acid (m, m’-azoben- 
zenedicarborylic acid). COOHCsHiN:- 
NCsHsCOOH, 270.09. Amor.powd. 
or yel.need. m.p. 340, b.p. d. Soly.| 98 

, sl.s.w.; 0.2478 88% al.; sl.s.et. 


83 p-Azobenzoie acid (p, p’-azobenzene- 
dicarbozylic acid). COOHCsHiN:- 
NCcHsCOOH, 270.09. Red.need. 
m.p. ca, 330, b.p. d. Soly. v.sl.s.w.; 

*. v.shs.al.; v.sl.s.et. 99 

84 p, p’-Azobiphenyl (4, 4’-diphenylazo- 
benzene; p-azodiphenyl; di-p-xenyldt- 
imide). "*CeHsCeHsN:NCcHiCeHs, 
334.16. Or.-red pl.f.bz. m.p, 249-50. 00 

Soly. i.w.; i.al.; s.et. 

85 Azodiearbonamide (azoformamide). 
NH2CON:NCONH:2, 116.06. Or.-red 
cr. m.p. 180 d. Soly. s.-h.w.; ival.;| 94 
si.s.et.; d.h. HCl. 


p-Azodiphenyl. See p, p’-Azobi- 


77 


& 


phenyl. 
87 Azoformamide. See Azodicarbona-| go 
mide, | 
88 Azoimide, phenyl-. See Benzene, 
triazo-. 
89 Azole. See Pyrrole. 08 
90 1, 1’-Azonaphthalene (di-1-naph- 
thyldiimide; a, a’-azonaphthalene). 04 


CioH7N:NCwH7, 282.13. Red need. f. 
r ac.a. m.p..190, b.p. subl. Soly. i.w.; 
sl.s.al.; s.bz., ac.a., acet. 
91 —,4-amino-. See 1-Naphthylamine, 
4-(1-naphthylazo)-. 





1, 2’-Azonaphthalene —(a-naphthyl- 
B-naphthyldiimide. CioH7N:NCw Hz, 
282.13. Br.leaf.f. ac.a. m.p. 136. 
Soly. i.w.; s.al.; s.bz., ac.a., conc. 
HeSO.4, 

2, 2/-Azonaphthalene (di-B-naph- 
thyldiimide). © CioHzN:NCiwH7, 282.13. 
Red. leaf.f.bz. or chl. m.p. 208, b.p. 
subl. Soly. i.w.;. sls.al.;  sl.s.et.; 
s.bz., chl.; sl.s.me.al, 
o-Azophenetole (0, 0’-azodiphenetole; 
0, 0’-diethoxyazobenzene). (C2HsOCo- 
H4)2Ne, 270.16. . Red pr.f.al. m.p. 131, 
b.p. 240 d. Soly.i.w.; s.al.; s.et.; 
s.HCl. 

p-Azophenetole (p, p’-azodiphenetole; 
Pp, p’-diethozyazobenzene).  (C2HsOCe- 
Hs)2Ne, 270.16. Yel.leaf. m.p. 160.2, 
b.p.d. Soly. i.w.; s-h.al.; v.s.et. 
o-Azophenol (0, 0’-azodiphenol; 2, 2’- 
dihydroxyazobenzene), HOCsH4N:- 
NCcsHsOH, 214.09. Yel.leaf.f.bz. or 
al. m.p. 172, b.p. subl. Soly. i.w.; 
0.33al.; v.s. et.; 1.67bz.; s.conc.alk. 
m-Azophenol . (m, -m’-azodiphenol; 
8, 3’-dihydroxyazobenzene). HOCsH«- 
N:NCcHsO8H, 214.09. Yei.leaf.f. dil.al. 
m.p. 205. Soly. v.sl.s.w.; s.h.al.; 
slis. et.; s.h.alk. 

p-Azophenol (p,. p’-azodiphenol; 4, 4’- 
dihydroxyazobenzene). CoHsN:- 
NCcHsOH, 214.09. Cr. (+1H20) f. 
dil.al.; a anh.grn.powd.; 8 anh.dk.red 
powd. m.p. 216. Soly. © slis.w.; 
v.s.al.; v.s.et.; 8.bz. 

o-Azotoluene (2, 2/-dimethylazoben- 
zene; di-o-tolyldiimide). CH3CsH4N:- 
NCsHsCHs, 210.13. Red monocl. 
pr.f.et: m.p. 55. Soly. i.w.; 6'5al.; 
147.7'35et.; s.bz, : 
m-Azotoluene (3, 3’-dimethylazoben- 
zene; di-m-tolyldiimide), CH3CsH4N*- 
NCcH4CHs, 210.13. Or.red rhomb.er, 
m.p. 54-5. Sely.i.w.; v.s.al.; v.s.et. 
p-Azotoluene § (4, 4/-dimethylazoben- 
zene; di-p-tolyldiimide). ' CHsCeH4N:- 
NCsH:CHs, 210.13... Or.yel:monogl. 
need.f.lgr. m.p. 144. Soly.i.w.;s.al.; 
v.s.et.; s.lgr. : 
Azoxybenzene (ordinary) ‘(azoxy- 
benzide). -CoHs(NON)CeHs, 198.09. 
Yel.rhomb.need.f.h-al,, n: 1.664426. D. 
1.24622, m.p. 36, b.p. d.. Soly.i.w.; 
17.5'6al.;. v.s.et.; 435lgr. 
Azoxybenzenedicarboxylic acid. 
See Azoxybenzoic acid. 
o-Azoxybenzoie acid (0, 0’-azorydi- 
benzoic acid; azoxybenzene-2, 2’-dicar- 
borylic acid). CeHsCOOH(NON)Ce- 
HiCOOH, 286.09. Pa.yel.tricl.leaf.t. 
al. m.p. 250 d., b.p. d. Soly. i.w., 
sl.s.al.; sl.s.et. 


For explanations and abbreviations see beginning of table. 
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05 


07 


10 


Be 


14 
16 


16 
17 


18 


19 


m-Azoxybenzoic acid (m, m’-azory- 
dibenzoic acid). CsHsCOOH(NON)- 
CsHuCOOH, 286.09. Pa.yel.need. or 
leaf. m.p. 345 d. (320). Soly. i.w.; 
sl.s.al.; sl.s.et. 

p-Azoxybenzoic. acid (p, p’-azoxrydi- 
benzoic acid). CsHsaCOOH(NON)Csc- 
H.iCOOH, 286.09. Yel.amor. m.p. 
240 d., b.p. d. Soly. i-w.; l.al.; i.et.; 
8.pyT. 


20 
rah 


22 
1, 1’-Azoxynaphthalene (1, 1’-azory- 23 
dinaphthalene; a, a’-azoxynaphthalene). 
CwH7(NON)CwH7, 298.13. Yel.-red 25 
rhomb.f.al. m.p. 127. Soly.. i.w.; 
s.al.; sl.s.et.; 8.conc. H2SO.. 
2, 2/-Azoxynaphthalene (8, 6/-azoty- 26 
naphthalene). CioH7( ON) C10H7, 
298.13.. Yel.rhomb.need.f.al. M.D. 
167-8. Soly. i.w.; s-b.al.; sl#-et.: 
s.bz., chl. 27 
Baeyer’s acid. See Oroceic acid. 
Baphiin. Ci2Hi004 _ or C24H 200s, 
218.08 or 436.16. Leaf. m.p. d. 28 
Soly. i.-v.; s.al.; s.et. 
Baptitoxine. See Cytisine. 


Barbital (5, 5-diethylbarbituric acid; 
verona; barbitone; malourea). 





saan NHCOC(C2H5)2CO, 
184.11. Wh.crpewd. m.p. 191. 
Soly. 0.692, 8,3'w.; s.al.; v.8.et.; 


s.acet., alk., pet.eth., ac.a.; sl.s.chl. 


Barbiturice acid (malonylurea; pyri- 
midinetrione). NHCONHCOCH:CO, 
ar tee eae | 


245., 


128.05. 
y sl.s.al.; 


b.p. 
8.et. 
—, 5-amino-. See Uramil. 
—, 5, 5-diallyl- (dial). 
NE CON EG GEC AHS 7 
igdbec ine ck bit 


Wh.rhomb.pr. m.p. 
d. Soly. sl.s.w.; 


208.11. Col.sc. m.p. 170. 
s.w.}; 8.al.; s.et. 


—, 5, 5-diethyl-. See Barbital. 
—, 5, 5-dipropyl- (proponal; propy- 


tal). NE CONMRR Stade ap 
(Pt A vt elninaa B Seeteaa 


Soly. sl. 


212.14, Col.cr. m.p. 145. Soly. 
0.06e., 1.49w.; v.s.al.; v.8.et.; s.dil.alk. 
, b-ethyl-5-isoamyl- —_(amytal) 
NHCONHCOC(C:H») (CsHi)CO, 
| 


226.16. Col. m.p. 135. 
s,al.; 8,et. 
, b-ethyl-5-e-methylbutyl-. 
NHC NHCOC(C2Hs) (CsHn1)CO, 

\ 





Solty. sl.s.w.; 











29 


30 


31 


32 


33 


34 


35 


36 





226.16. Col, m.p. 128.5-130. . Soly. 
sl.s.w.; 8.al.; 8.et. ‘ 
—, 5-ethyl-5-phenyl-. See Pheno- 
barbital. Mis 

—, 5-(2-fural)-2-thio= (furfuralmal- 
onylthiourea). CsHs0CH:- 
SOE EN ae Yel.flocks. 
Kae be ele ea 


Soly. i.w. . ; 
—., 5-hydroxy-. See Dialuric acid. 

—, 5-isonitroso-. See Violuric acid. 
Bassorin © (tragacanthin); CisHwOs 
2), 282.08. Amor., a mucilage. 
Oly. sl.s.w.; i.al.; s.alk.; d.h.a. 

Bebeerine. CisH2NOs, 299.17. Mix- 
ture(?), pr.f.me.al., [a] — 298°p, m.p. 
214. Soly. 0.016c.w.; 20al.; s.et.; 
s.chl., a. - ar. Ch 
hydrochloride. CisHis NOs-HCl, 
333.62. Hyg.need. or sc. m.p./259- 
60. Soly. s.w.; s.al. 7 
Behenic acid © (docosanoic — acid*; . 
n-docosoic acid). CH;(CHe2)»COOH, 
840.34. Col.need. m.p. 80.7 (84), 
b.p. 306%, Soly. 0.10c.w.; 0.10"al.; 
1.92'6et. > 


ethyl 


—, ester. CxnHusCOOC2Hs, 
368.37. Need.f.al. m.p. 54-4.5, b.p. 


230-15. Soly. i.w.; 8.al.; s.et. 


methyl ester, C2HisCOOCHs, 
354.36. Cr. m.p. 544.5, b.p. 224-5%, | 
Soly. i.w.; 5 al.; s.et. | 


Behenolic acid (13-docosynoic acid*). | 
CH3(CH2)7C:C(CH2)uCOOH, 336.31. - 
Col.need.f.al. m.p. 57.5. Soly. i.w.; 
v.s.al.; v.s.et.; s.chl. 


Belladonnine. CirH2NOs2, 
Amor.resin. Soly. v.sls.w.; 
v.s.et.; s.chl 


Benzaconine (benzoylaconine; opal: 
line; picraconitine), CsHsNOvw, 
601.34. Amor. m.p. 130. 


Benzal-. For benzal derivatives see 
the arent compounds. (e.g., for 
benzalmalonic acid see Malonic acid, 
benzal-). 


Benzalazine. 
azine. 


Benzal bromide (a, a-dibromotoluene; 
benzylidene bromide). CcoHsCHBrz, 
249.88. Fum. oily liq., n 1541. D. 
1.5145, b.p. 140%, .Soly. i.w.; al; 
et. > 
Benzal chloride (a, a-dichlorotoluene; 
benzylidene chloride)... CeHsCHCl, 
160.96. Col. oily liq. D... 1.255744, 
m.p. —16; frz. 17, b,p. 207 
(203.57). Soly.i.w.; eal.; vet. 


271.17. 
v.s.al.; 


See Benzaldehyde, 
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Pe 


| 
638 
39 


40 


42 — 


ss zaldoxime). 


AS: 


44 


45 
46. — 


43 —. 


467 — 


11 (8-9), b-p. 208748, 


nm 1.555258. 


ot 
32 —, 


53, 3, 4-dihydroxy-. 


y ADS. 
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erento ai ieee phil 
HsCHO, 106.05. Col.liq., n 

“ 5462917. 6 DD. 1.050444, m.p. —'26; 

—56, Depe179.5;. 112° 5-13100, 

Soly. 0.33w.;  al.; «fixed 

and vol. oils. 

—, azine (benzalazine; benzylideneazine; 


dibenzalhydrazine). CsHsCH:NN 
CHCcHs, 208.11. Lng.yel.lust.pr. m.p. 


wo et.: 


93, Db.p. Soly. i.w.;  v.s.h.al.; 
v.s.et.; s.chl., bz. 
—, eyanohydrin. See Mandelonitrile. 


—,, hydrazone (benzalhydrazine; ben- 
z ea puget ine). CeHsCH:NNH2, 

120.08. Col.leaf. or liq.. m.p. 16, 
b.p. 1404. Soly. d.w.; s.al.; d.a., alk. 


—, a-, trans-, or anti-oxime (trans- 
benzaldoxime). CoHsCH;NOH, 121.06. 
Colleaf., mn 1.563721-4. D. 1.11142, 
m.p. 35, b.p. 200, 134%. Soly. 
sl.s.w.; v.s.al.; v.s.et.; vis.bz 

B-, cis-, or syn-oxime (cis-ben- 
CsHsCH:NOH,. 121.06. 





Col.rhomb.tab. or “need. m.p. 130. 
Soly. s.h.w.; 15.529, 53,67al.; vis.et.; 
sl.s.bz. 
phenylhydrazone (benzalphenyl- 
reer benzylidenephenylhydrazine) . 
CsHsCH: NNHCcHs, 196.11. Col.- 
pink monocl.pr.:m.p. 156. Soly. 
s.h.al.; sl.s.et,; s.bz. 
—, 4cacetoxy-8ithethoxys. 
Vanillin, acetate. 
—,o-amino-. See Anthranilaldehyde. 
-m-amino-. NH 2CsHiCHO, 
121.06. In solution only. 
= hk oa oa NH2CsHiCHO, 121.06. 
Pi. or lJeaf.f.w. m.p. Soly. 
v.sl.s.w.; 8.al.; s.et. 
o-chloro= = (2-chlorobenzenecar- 
bonal*). ClCsHsCHO, 140.50. Liq., 
n 1.565647, D. 1.25222, m.p. 
Soly. sl.s.w; 


y 


See 


v.s.al.; v.s.et.; 8.bz. 


m-chloro-~ (3-chlorobenzenecar- 
bonal*); ClCsHsCHO, 140.50. Liq. 
or pr.,  1.56500%-2, D. 1.249738, 
17-8, b.p. 213-4 (204). 
Soly. sls. w.; v.s.al.; v.s.et.; s.bz. 
-chloro= © (4-chlorobenzenecar- 
ClCsHiCHO, 140.50. Leaf., 
D. 1.19654, m.p. 47.5, 
b.p. 214 (144-4.51%), Soly. sl.s.w.; 
y.s.al.; v.s.et.; 8.CS:2, ac.a., bz. 
—, diacetyl-... See Benzal diacetate. 


2, 4-dihydroxy~. See 
cylaldehyde. 


banal’), 


8-Resor- 


See Protoca- 
techualdehyde. 





54 


56 — 


57 


58 


59 


60 


61 — 


62 


69 


70 
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—, 2, 4-dimethoxy- (2, 4-dimethory- 
benzenecarbonal*; B-resorcylaldehyde di- 
methyl ether). (CH30)2CsHsCHO, 
166.08. Need.f.dil.al. m.p. 69-70, 
b.p. 165%... Soly. i.w.; v.s.al.; v.s.et. 


—, 3, 4-dimethoxy-. See Veratral- 
dehyde. 


—, p-dimethylamino- (4-dimethyl- 
aminobenzenecarbonal*). (CH3)2NCeb- 
HsCHO, 149.09. Leaf.f.w. m.p. 74, 
b.p. 176—711, Soly. sl.s.w.;  s.al.; 
8.et.; S.ac.a., ord.org.solv. : 


—, 2, 4-dinitro- (2, 4-dinitrobenzene- 
carbonal*). (NOz)2CsHsCHO, 196.05. 
Pa.yel.crfal. m.p. 72, b.p. 190- 
a pte: Soiy. sl.s.w.; v.s.al.; v.s.et.; 
8.bz 


—, 2, 6-dinitro- (2, 6- digi bekeene 
carbonal*). (NO:)sCsHsCHO, ee ee: 
oe ac.a. M.p. 123. Soly. De 
o9.8-81,;)ysiet. 4 scbzjyes Beas ytichk; 
BLe.CSo, | er. 


—, 4-ethoxy-3-methoxy= 9 (vanillin 
ethyl ether; protocatechualdehyde 4-ethyl 
3-methyl ether). C2Hs0(CH30) Ce6Hs- 
CHO, 180.09: Monocl.pr. m.p. 64-5 
(73-4), b.p. subl. Soly. sl.s.h.w.; 
sl.s.al.; s.et. 


—, o-hydroxy-. See Salicylaldehyde. 


A m-hydroxy-. HOCsHiCHO, 
122.05. Col.need.f.w. m.p. 106 
(101-3), b.p. 240. Soly. .2.78%w.; 
v.s.al.; s.et.; 6.318bz. 

—, p-hydroxy-. HOCsHiCHO, 122.05. 
Col.need.f.w. D. 1.12913°, m.p. 116, 
b.p. subl. Soly. 1.38 5w.; v.s.al.; 
Orel 3°3.688bz. 

—, | 4-hydroxy-3-methoxy-. 
Vanillin. 

—, p-isopropyl-. 
o-methoxy=- (salicylaldehyde methyl 
ether; o-anisaldehyde). CHsOCsHs- 
CHO,*| 136.06. Pr., .n ‘1.5597. D. 
1.13322, m.p. 35, b.p. 243. Soly. 
i.w.; 8.al.; v.s.et. 

—, p-methoxy-. See Anisaldehyde. 
—,methyl-. See Tolualdehyde. 


—, 3, 4-methylenedioxy-. 


eronal. 


See 


See Cumaldehyde. 


See Pip- 


—, o-nitro-. NOsCsHiCHO, 151.05. 
Yel.need.f.w. m.p. a 40; 8 37.9, b.p. 
1564. Soly. 0.23%, 1.531%w.; y.s.al.; 
v.8.et.} s.bz. 


—,me-nitro-. NOsCsHsiCHO, 151.05. 
Lt.yel.need.f.w. m.p. 58, b.p. 164%. 
Soly. 0.16%, 1,95%2w.; s.al.; v.s.et.; 


s.chl. 


For explanations and abbreviations see beginning of table. ° 
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Benzaldehyde, p-nitro-. NO2CsHs- 
CHO, 151.05. Col.prf.w. D. 1.496%, 
m.p. 106.5, b.p-  subl. Soly. 
0.97% w.; . v.s.al.; sl.s.et.; 5.01%3bz. 
—, 2,4, 6-trinitro-. (NO2):sCseH- 
HO, 241.05. Plf.bz. m.p. 119. 
Soly. i.w.; s.al.; s.et. 
—, trithio-. See 
phenyl-. 
o-Benzaldehydesulfonic acid. 
Benzenesulfonic acid, o-formyl-. 
Benzal diacetate (benzylidene diace- 
tate; diacetylbenzaldehyde; a, a-di- 
acetoxytoluene). CsHsCH(OOCCHs)2, 
208.09. D. 1.11%?, m.p. 44-6, b.p. 


s-Trithiane, tri- 


See 


220; 154%. Soly. s.al.; s.et. 
Benzaldoxime. See Benzaldehyde, 
oxime. 

Benzaldoximecarboxylic anhy- 


dride. 


Benzalimine, N-ethyl-. 
amine, N-benzal-. 


See 2, 3, 1-Benzoxaz-l-one. 
See Ethyl- 


Benzamarone (1, 2, 3, 4, 5-penta-| 94 —, N-phenyl-. See Benzanilide. 
phenyl-1, 5-pentanedione (one form);| 95 Benzamidine (benzenecarbonami- 
_a, a/-benzalbisdesoxybenzoin). CeHs- 


CH[CH(CsHs) COCc6H)2, 480.22. Col. 
cr. m.p. 217-8. Soly. 0.63h.w.; 
sl.s.al.; 1.61bz. 


Benzamide (benzenecarbonamide; ben- 
zoic amide) .' CoHsCON Ha, 121.06. Col. 
monocl. D. 1.3414, m.p. 130 (125-6), 
b.p. 290. Soly. 0.58%, 1,35%w.; 
17%al.; v.s.et. 

—, oxime (benzamidoxime;_benzenyl- 
aminozxide). CeHsC(:NOH)NH:2, 
136.08. Monocl.pr.f.w. m.p- 79-80. 
Soly. sl.s.c.w.; v.8.al.; v-s-et.; s.chl., 


bz.; i.lgr. 

—, o-amino-. NH2CsH:CON Hz, 
136.08. Leaf.f.chl. m.p.  109-11.5 
(108), b.p. 300 d. Soly. s.h.w.; 
v.s.al.; sl.s.et.; sl.s.bz. 

—, m-amino-. NH»CsHiCONH:, 
136.08. Yel.need. (+1H:20) f.w. m.p. 
113-4 anh.; +H20 79, b.p. d. 300.; 





87 


89 


90 
91 —, o-nitro-. NO2CsHiCONH», 166.06. 


92 


93 —, p-nitro-. NOsCsHiCON He, 166.06. 


96 


97 


98 
99 
00 


OL 









Need.f.et. m.p. .179(170), Soly- 
y-sl.s.w.; v.s.al.; v.s.et. 

—, o-hydroxy-. See Salicylamide. 
—, m-hydroxy-. HOC.HsCONH2, 
137.06. Col.leaf.f.w. m.p. 170.5. Soly. 
sl.s.c., 8.h.w.; v.s.al.; v.8.et.; i.chl., CS2. 
,  p-hydroxy-. HOCsHsCONH2, 
137.06. Need.f.w. m.p. 162 anh., 
b.p. —H:0, 100. Soly. sl.s.w.; v-s.al.; 
sl.s.et.; i.chl., CS2. 

—, o,m or p-methyl-. 
amide, 


See Tolu- 


Need.f.dil.al. 


D. 1.46237, m.p. 176.6, 
b.p. 317. 


Soly. s.h.w.; s.al.; s.et. 

, m=-nitro-. NO»sCsHiCONHg, 
166.06. Yel-monocl.need.f.w. m.p- 
142.7, b.p. 315. Soly. s.h.w.; s.al.; 
s.et 


Need.f.w. m.p. 201.4. Soly. v.sl.s.w.; 
s.al.; s.et. 1 


dine*; benzenylamidine). CeHsC(:N H)- 
NHe, 120.08. Col.er. m.p. 
d. Soly. s.w.; v.s.al.; sl.s.et. 
—, N-1-naphthyl- (benzenylnaphthyl- 
amidine). CsHsC(:NH)NHCwH; or 
CsHsC(NH2):NCwH7, 246.13. Pl.f.al. 
m.p. 141. Soly. i.w.; s.al.; s.et. 
Benzamidoxime. See Benzamide, 
oxime, 
Benzamine. 
Benzanalgen. i 
Benzanilide (N-phenylbenzamide; 
N-benzoylaniline). CcsHsCONHCe- 
Hs, 197.09. Col.leaf.f.al. D. 1.3214, 
m.p. 161, b.p. 117-9. Soly. v.sl. 
8.w.; 3,16%°al.; slis.et. 

, o-nitro-. NOsCsHi:CONHCcHs, 
242.09. Wh.need.f.al. m.p. 155. Soly. 
v.sl.s.w.; v.s.al.; sl.s.et. 


80, b.pe 


See B-Eucaine. 
See Analgen. 


—H.0, 100-20. Soly. sl.s.w.; s.al.; 02 —, o’-nitro-. CsHsCONHCsHs NOs, 
mete sl.s.c.chl., ¢.bz. eae rn as You m.p. 94-8. 
L- y- sl.s.h.w.; s.al.; v.s.et. . 
Tah gf enone NH CsH.CONHs! 9g—, m-nitro-. , NOsCeCONHG¢Hs, 
Ie Oe uate hae ate (anh.)| "242.09, Leaf.f.w. or al, misp., 153-4 
Soly. sl.s.w.; s.al.; sl.s.et. CO «SACRE Tas tans ak ’ 
b.p. subl. Soly. yv.shks.c.w.; s.als; 
-+, o-chloro- (2-chlorobenzenecarbon- n,et.: 8.bz. 
amide*). ClCsHiCON Ha, 155.51. Lng. CN ings 77 enitro=: C.Hs:CONHC.HiNO> 
rhomb.need.f.w. D. 1.344, m.p. 142|"" 545'9g" Leaff. amyl al mp. 157, 
(139). Soly. sl.s.w.; v.s.al.; v.s.et. Soly. igs antes Cae SE 2 
—, me-chloro-  (3-chlorobenzenecar-| 95 —, p-nitro-. NO2zCsHsCONHCcHs, 
bonamide*), ClCseHsCONHa, 155.51. oende. Leaf.f.et. mp. 210-11. Soly. 
Need. m.p. 134.5. Soly.  sl.s.w.; v.sl.8.W.; 8.al.; s.eti 
v.s.al.; 8.et. 06 —, p’-nitro-. CsHsCONHCsHiNOs:, 
—, pechloro- (4-chlorobenzenecarbon- 242.09. Yel.need., m.p. 199. Soly. 
amide*). ClCsHiCONH:z, 155.51. i.w.; sl.s.h.al. 
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07 Benzanilide, thio-. 
Hs, 213.15. Yel.pr.f.al. m.p. 100-2, 


b.p.d. Soly.  i.w.; s.al.; v.s.et. 
08 —. 3,4, 5-trihydroxy-. See  Gall- 
anilide, 


09 Benzaurin (p, p 
carbinol). Celts CoHL.O H)2COH or 
CsHs(OHCsHi)C:CoHs:0, 292.12. or 
274.11. Brick, red powd. m.p. 100. 
Soly. v.sl.s.w.; s.al.; s.et.; sl.s.h.bz. 

10 Benzazide. See Benzoyl azide. 

11 1-Benzazine. See Quinoline, 

12 2-Benzazine. See Isoquinoline. 

i3 Benzene* (benzol; benzole; phene*). 

oH6, 78.05. 
liq., 7 1.50165. D.0.89419, m.p..5.48, 
D.p- 80.08. Soly. 0. 0822w.: coal.: 
eet.; ©ac.a., acet., tol.; s.chl. 

14 rare hexabromide. 

2, 3,4, 5, 6-hexabromo-*. 
15 —, hexachloride. See Cyclohexane, 
) 1, 2, 3, 4, 5, 6-hexachloro-*, 

16 —, acetyl-. 

17 —, acetylenyl-. 
ynyl-. 

18 —, 


See Benzene, eth- 


i-allyl-3, 4-methylenedioxy-. 


See Safrole. 39 


19 —,amino-. See Aniline. 

20 —, aminodimethylamino-. 
Phenylenediamine, N, N-dimethyl-. 

21 —, amoxy-. See Ether, amyl phenyl. 

22 —, amyl- (1-phenylpentane). 
Merrie 148,12. Col.liq., n 1.475145. 

6027, m.p. — 78.25, b.p. 202.1. 
Soly. i-w.; s.al.; et. 

23 —, sec-nzamyl-. 

-  methylbutyl)-. 

24 —, tert-amyl-. (2-methyl-2-phenyl- 
butane). CsHsC(CHs):CoHs, 
Liq.;-” 1. 49154%. D. 0.87364, 
189-91. Soly.i.w.; ~al.; “et. 


—, 1l-amyl-2, 4-dihydroxy-. 


See Benzene, (a- 
b.p. 
See 


—, anilino-. 
—, azimino-. 


See Diphenylamine*. 


2a & 


—, benzoyl-. See Benzophenone. 


—, benzyl-. See Methane, diphenyl-. 
—, 1-benzyl-4-ethyl- 
phenylmethane). CoeHsC H2CsHsCoHs, 
196.12. Liq. D. 0.985%, b.p. 294.5. 
Soly. s.al.; s.et.; s.chl. 


$3 e. 


30: —, 1- benzyloxy-2-m ethoxy-4-| 48 





propenyl-. See Isoeugenol, benzyl 
_ ether. 

8i —, benzylphenyl-. See Biphenyl, 
benzyl-. 


CsHsCSNHC--| 32 —, 


a oe eey 33 
34 —, 


35 —, 


‘-b.p. 196.3. 
Col.rhomb.pr. or inflam.| 36 


See Cyclohexane,| gy 


See Acetophenone. 38 


See] 49 
CoHs-| 4 
42 


148.12.| 4g 


Resorcinol, 4-amyl-. 44 


See 1, 2, 3-Benzotri-| 45 
azole. : 46 


laagiby tas 47 


bromo-* (phenyl bromide). 
CcH Br, 156.96. Col. oily liq, n 
1.55977. D. 1.4991}, m.p. —30.6, 
b.p.. 155-6. Soly. 0.0446%w.; 10.42 
al.; 71.3et.; s.bz. 


—, 1-bromo-4-(4-bromophenoxy)-. 
See Ether, bis-p-bromophenyl. 
1-bromo-3-chloro-* —(m-bromo- 
chlorobenzene). BrCcsHsCl, 191.40. 
D.. 1.630222, m.p. —21.2, b.p. 196. 
Soly. i.w.; v.s.al.; v.s.et. ‘ 
1-bromo-4-chlore-* | (p-bromio~ 
chlorobenzene). BrCcHu4Cl, 191.40. 
Col.rhomb. or monocl.pr. m.p.. 67.4, 
Soly. i.w.; s.al.; s.et. 
(e-bromoethyl- (1-bromo- 
1- -phenylethane): CHsCHBrCeHs, 
184.99. Liq. D. 1.310838, b.p. 200— 





10 d.; 105-739. Soly. i-w.; s.al.; s.et. 
—, 1-bromo-4-fluoro-*  (p-fluoro- 
bromobenzene). BrCcsHaF, 174.95. 
Col.liq. b-p. 152.5. Soly. i.w.; v.s.al:; 
v.s.et: 

—, 1-bromo-2-iodo-*.  BrC.Hal, 
282.87. Col.liq. D. 225725, ee 
2.1, b.p. 257754 (124-717), Soly. 1.W. 
v.sLs.al.; v.sl.s.ac.a. 

—, 1-bromo-3-iodo-*.  BrCsH.I, 


282.87. Col. oily liq, m.p. —9.3, b.p. 
252754. Soly.i.w.; v.sl.s.al.; y.sl.s.ac.a. 
—, 1-bromo-4- iodo-*. BrC «Hal, 
282.87. Col.need. or pl. m.p. -92, 
bep. 251.5754, Soly. i.w.; sl.s.al.; s.et. 
—, 1-bromo-2-nitro-*. BrCeHa- 
NOsz, 201.96. Pa.yel.er.f.al. D. 
1.6245, m.p. 42 (36-9), b.p. 261. 
Soly. i.av.; v.s.al.; s.et.; s.bz. 
—, 1-bromo-3-nitro-*. BrCsHs- 


NOs, 201.96. Rhomb.cr., n 1.5979. 
D. 1.703642, m.p. 56, b.p. 256.5. 
Soly. v.sl.s.w.; s.al.; s.et.; s.bz. 

—, 1-bromo-4-nitro-*.  BrCsH.- 
NOs, 201.96. Col.rhomb.pr. D. 
1.93427, m.p. 127, b.p. 256. . Soly. 
i.w.; 1.38c.al.; s.et.; 8.bz. 
—, (fs-bromoviny})-. 
B-bromo-. 

—, butoxy-*. See Ether, butyl phenyl. 
—, butyl- (1-phenylbutane). CeHs- 
CH2CH2CH2CHs, 134.11. Col.liq., n 
1.4948. D. 0.862, m.p. —81.2, b.p- 
180 (181-3). Soly.i.w.; al.; ~et. 
—, sec-butyl- (2- phenylbutane). 
CeHsCH(CHs)CoHs, 134.11. Col.liq., 
n 1.489421. D. 0.8634%, m.p. — 82.7, 
b.p. 173.5. Soly. i.w.; «al.; cet. 
—, tert-butyl- (2- methyl 2 toa 
propane). CeHsC(CHs)3, 134.11 
Col.lig., m» 1.497248. D. 0.867%, 
m.p. —58.1, b.p. 168.7. Soly. i.w.; 
v.s.al.; v.s.et. 


See Styrene, 


’ For explanations and abbreviations see beginning of table. 
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49 


50 
51 


52 


53 


55 


56 


57 
58 
59 


60 


61 


62 


63 


Benzene*, 1-tert-butyl = 3, 5- 
methyl - 2, 4, 6 - trinitro = (musk 
aylene). Eee ee ene 
297.14. m.p. 113. Soly. i.w.; 
sl.s.al.; s.et. 

—, butylmethyl-. 
butyl-. 

—, 1-butynyl- 
il a ee eile CsHsC:CCH 
CHs, 0.08. D. 0.9234, b.p. 203. 
Soly. i. - s.al.; s.et. 


ehloro-* phenyl ~ chloride). 
CsHsCl, 112.50. ol.liq., n 1.52479. 
D. 1.106622, m.p. —45, frz. —55, 
b.p. 132. Soly. 0.0488%w.;  al.; 
wet.; s.chl., CSe2, bz 


—, 1-chloro-2, 4-dinitro-* (4-chloro- 
1, 3-dinitrobenzene). (NO2)sC6HsCl, 
b.p. 315. Soly. i.w.; s.al.; s.et. 
202.50. Col.need.f.al. m.p.. 55 (59), 
—, 2-chioro-1, 3-dinitro-*. 
Yel.need. BS al. D. 
i.w.; v.s.al.; s.et. 
m.p. 78 
(86.8). Soly. i.w.; s.al.; s.et. 
f.et. D. @1.69722; 81.6867, m.p. 
1-chloro-4-iodo-*. ClCsHal, 
—, cehloromercuri-. 
nitrobenzene). ClCsHsNOz, 
s.al.; s.et.; s.bz. 
Pa.yel.rhomb. pr. f.al)).) Dn 1.534% 
ac.a., chl., 
Monoel.pr. 1.520%, m.p. 83.5, 


202.50. Yel.rhomb.f.et. D. «1.697%; 
—, 1-chloro-3, 5-dinitro-* (5-chloro- 
b.p. volat.in steam, Soly. i.w.; s.al.; 
CsH3Cl, 202.50. 
Soly. 

—, 3-chloro-1, 2-dinitro-*. 
—, 4-chloro-1, 2- dinitro-*. (NO2)2- 
«36.3; B37. “ 38.8; 628, b.p. 315 d. 
238.41., Col.leaf.f.al. m.p. 57, b.p. 
chloride, phenyl-*. 
Monocl.need. D. 1.368*7; 

1-chloro-3-nitro-* —(m-chloro- 
m.p. unst. 23.7; stab. 44.4 (46), 
—, {-thioro-4-niiwos (p-chloro- 
mabe 242. Soly. i.w.; s.al.; s.et.; 


See Toluene, 


(1-phenyl-1-' ayo Ea 


See Mercury 

—_— (o-chloro- 
157.50. 
1.305%, 

Soly. i.w.; 


81.6802, m.p. 253.4 (51); ari ¥27, 
ils 3-dinitrobenzene). (NO2)2CsHsCl, 
8.et. 
(NO2)2- 
1.686735, m.p. 87, b.p. 315. 
(NO2)2- 
Cols), 202. 50. Pr.f.et.al. 
CeH:Cl, . 202: 80. Yel. monocl. rhomb. 
Soly. i.w. : pal: v.s.et.; s.bz., C82. 
226-7. Soly. i.w.; s.al. 
1-chloro-2-nitro-* 
m.p. 32.5, b.p. 245.7. 
nitrobenzene). ClCeHsNOs, 157.50. 
b.p. 
235-6. Soly. Lee v.s-h.al.; s.et.; 8.bz., 
phe etn ClCsH4aNOs, 157.50. 


1-chloro-2, 4, 5-trinitro-*. 
(NO2)sCcHeCl, 247.50. Yel.er.f.al. 
m.p. 116. Soly. i.w.; v.s.h.al.; s.h.bz. 








di-| 64 —, 


65 
66 
67 
68 
69 


70 


WW 


72 


73 


74 


75 


76 


V7 


2) 78 


79 


1-chloro-2, 4, 6-trinitro-*: 
See Picryl chloride. 

—, 2-chloro-1, 3, 5-trinitro-*. 

See Picryl chloride. wt 
—, cyclohexyl-. See Cyclohezane, 
phenyl-. a 
— 1, d-aidectamitdos, See o- 
Phenylenediamine, N, N’/-diacetyl-. 
—, diamino-. See Phenylenedia- 
mune. 

—, diazoamino-. 
benzene. 


—, 1, 2-dibromo-* (0-dibromoben- 
zene). CeHsBrz, 235.86. ve liq., 
1.6117'75, D. 1.955725, 
(5.6); fra. 6-7, D. p..225 (324). 
i.w.; s.al.; ~et. 


—, 1i,3- dibromo-* (m-dibromoben- 
zene). CeH«Bro, 235.86. Col.liq., 7 
1.608375. D. 1.952345, m.p. —6.9 
b.p. 219.5 (217). Soly. i.w.; s.al.: 


s.et. 

—, 1,4-dibromo-* (p-dibromoben- 

zene). CeéH«Bro, 235.86, Col-monoel 

Lal.) mds pe D. 2.2617; liq 
m.p. 86.9, b.p. 218-19 


See Diazoamino- 


Pee 


ay 84199, 
ores -w.; 10% al; 71%et.; 90CS2; s.acet. 
er 

—, 1, 2-dibutoxy-* (pyrocatechol di 
butyl ether). Deal Os Gs) sC Habe 
222.17. Pa.yel.lig. b.p. 1 

—, 1, 2-dichloro-* eo} 
zene). CsHiCh, 146.95. Col.liq. 
n 1.5518". D. 1.804822, m.p. — 17. 
b.p. 180-3.. Soly. 0.0145%w.; s.al. 
s.et.’ , 

—, 1,3-dichloro-* (m-dichloroben 
zene). CoHaCle, 146.95. Col.liq., 4 
1.54570, D. 1.288%2, m.p. — 24.8 
b.p.. 172. Soly.  0.0123%w.; _ s.al. 
s.et.; s.bz. 

_—, 1, 4-dichloro-* (p-dichloro 
benzene). CoHsCl, 146.95., Monocl 
lf-f.al., n 1.52104803, D. 1.45812%< 
m.p. 53, b.p. 173.4. Soly. 0.0079: 
w.; sl.s.c., v.s.h.al.; v.s.et.; s.bz., chl 
C82. 

—, 1, 3-dicyano-. 
trile. 

—, 1, 2-diethoxy-* (pyrocatechol di 
ethyl ether; catechol diethyl ether, 
CrHs(OC2Hs)2, 166.11. Cr.f.pet.etl 
m.p. 43-5. 

—, 1,3-diethoxy-* (resorcinol d 
ethyl ether). Celts(OC2Hs)2, 166.1 
Pr. m.p. 12.4, b.p. 234-5. Solj 
ivw.;'s.al.;'s.et. 

, 1, 4-diethoxy-* (hydroquinor 
diethyl ether). .CeHs(OC2Hs)2, 166.1 
Leaf. 71-2, b.p. 246. Soly. v.s.al 
v.s.et.; v.s.chl. 


See Isophthaloni 


* Name approved by the International Union of Chemistry. 
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Benzene™*, 1, 2-diethyl-* (0-diethyl- 
benzene). CeHs(C2Hs)2, 134.11. Col.- 
lq. D. 0.86623, m.p. <—20, 
b.p. 184.5. Soly. i.w.; s.al.; s.et. 
—, 1, 3-diethyl-* (m-diethylbenzene). 
CsHa(C2Hs)2, 184.11. Col.liq., m 1.4955. 
D._ 0.8602%2, m.p. <-—20, b.p. 182. 
Soly. i.w.; s.al.; s.et. 

—, 1, 4-diethyl-* (p-diethylbenzene). 
CeHa(C2Hs)2, 134.11, oOltig.5. 7 
49897182, D. 0.86549; ‘m.p. =—35, 
b.p. 183. Soly. i.w.; s.al.; s.et. 

—, (diethylamino)methyl-. See 
Toluidine, N, N-diethyl-. 
—, 41, 3-diethyl-5-methyl-*. 
Toluene, 3, 5-diethyl-. 

86 —, dihydro-. , See Cyclohexadiéne*. 


81 


82 


84 


85 See 


87 —, 1, 2-dihydroxy-. See Pyrocate- 
chol. 


88 —, 1, 3-dihydroxy-. See Resorcinal; 

89 —, 1,4-dihydroxy-. See Hydro- 
= quinone. ~ 

90'—, 1, 2-diiodo-* (0-diiodobenzene). 

CeéHals, 329.87. Monocl:pl. or pr-f. 

lgr. m.p. 27; frz. 23.4, b.p. 286-7. 

Soiy. v.sl.s.w.; s.al.; v.s.et. 

, 1, 3-diiodo-* (m-diiodobenzene). 
CeHale, 329.87. Rhomb.pl.f.al.-et. 
mp. 40; frz. 34.2, b.p. 284.8. Soly. 
i.w.; 8.al.; s.et.; s.chl. 

—, i, 4-diiodo-* - (p-dtiodobenzene). 
CsHil, 329.87:' | Rhomb.If.f.al.. m.p. 
129.4, b.p. 285, subl. .Soly. i.w.; 
p-al.; y.s.ec. : 

—, 1, 3-diisoamoxy- (resorcinol di- 
isoamyl ether). CsHs[OCH2CH2- 
CH(CHs3)2}s, 250.20. Cr.f.w. m.p. 47. 
—,1, 2-dimethoxy-*. See Veratrole. 
—, 1, 3-dimethoxy-* (resercinol di- 
methyl ether). CsHs(OCHs)2, 138.08. 
Col.liq. D. 1.08033, m.p.° —52, 
b.p. 216.5-217.7. Soly.  v.sl.s.w.; 
8.al.; s.et.) as 

—, 1, 4-dimethoxy-* (hydroquinone 
dimethyl-ether). CiH:(OCHs)2, 138.08. 
Col.leaff.w. D. 1.05338, m.p. 56, 
b.p. 212.6; 109%. Sely. i.w.; v.s.al.; 
v.s.et.; s.bz. 

7 —, 1, 2-dimethyl-*. 
8. —, 1, 3-dimethyl-*. See m-Xylene. 
9 —, 1, 4-dimethyl-*. See p-Xylene. 
0 —, 1, 2-dinitro-* (0-dinitrobenzene). 

CsHi(NO2)2, 168.05. - Coli-yel.monoel. 
~~ pl.f.al. D. 1.565, m.p. 118 (116-7). 
~ b.p. 31973. Soly. 0.01c., 0.38%w,; 

3.8%al.; 27.158chl.; 5.0'bz.; s.me.al. 


1 pas 1, 3-dinitro-*. (m-dinitrobenzene). 
CsHs(NO2)2, 168.05. Col.-yelsh. 


91 — 
92 


See o-Xylene. 





rhomb.need. or, pl.f.al. D.. 1.5712; 
1.56564), m.p. 89.57, b.p. 302.8770 
(291): Soly. 0.046915, 0.3210w. ; 2.6020 
al.; 6.7et,; 34.718 bz.; s.tol., chl., ethyl 
acet. 

—, 1, 4<dinitro-* (p-dinitrobenzene). 

CsHs(NOz)2, 168.05. Col.-yel. monocl. 

need.fiak\..D. 1.625%9, -m.p. 173-4, 

+p. 29977, subl. Soly.. 0.181%w.: 
0.4%al.; 1.82'8chl.; 2.318bz., s.ac.a. 

—, 1, 3-diphenyl- (m-phenylbiph 

m-terphenyl). (CeHs)2CeHa, 

Need.f.al, “m.p. 86-7, b.p. 

Soly. i.w.; s.ali; s.et.; s.ac.a., bz. 

—,1,4-diphenyl-. See Terphenyl. 

—, 1, 2-dipropoxy-* —_ (pyrocatechol 

dipropyl ether). CeHs(OCH2CH2CHs)s, 

194.14. b.p. 117-2022. 

—, 1,.3-dipropoxy-* (resorcinol di- 

propyl, ether), CeHs(OCH2zCH2CHs)s, 

194:14.. Liq., m 1.51383. D. 1.03533, 

b.p. 251; 127-812, 

, ethenoxy-*. 
vinyl. ; 

08 —,.ethoxy-*. See Phenetole. 

09 —, 1-ethoxy-2-methoxy-4-pro- 
penyl-. See Isoeugenol, ethyl ether. 

10 —, ethyl- (phenylethane). » CoHsCeHs, 

106.08.. Col.lia., nm .1.4982845. D. 

0,8669%, m.p. —93.9 (—92.8). b.p. 

136.15 (134-6). Soly.0.0145y.; eal.; 

cet. ; 

—,i-ethyl-4-isobutyl-. 

CH2CH(CHs)2, . 162.14. 

209-13.  Soly. i.w.; s.et. 

—, 1-ethyl-3-isopropyl-. C2HsCs- 

Hs4CH(GH3)2, 148.12." Liq. m.p. 

<~—20, b.p. 190-2. Soly. i.w.;.s.et. 

—, 1i-ethyl-4-isopropyl-.. C2HsCs- 

H:z:CH(CHs3)2, 148.12. Liq. D. 

0.8606, m.p. <—20, b.p. 197-8. 

Soly. i.w.; s.et. 

—,ethylmethyl-. See Toluene, ethyl-. 

—, 1-ethyl-2-nitro-. NOoCsH.sC:- 

Hs, 154.08. Col.liq. BD. 1.126744, 

m.p.—23, b.p. 223-4. Soly. i.w.; 

vs.al.; v.s.et. 

1-ethyl-3-nitro-. NOQ2CsH.C2- 

Hs, 151.08. Col.liq. D.1.135%2, b.p. 

242-3." Soly. i.w.; v.s.al.; v.siet. 

, i-ethyl-4-nitro-. NO2CsH.Co- 
Hs, 151.08.» Col.liq.,  D.. |1.124%5, 
m.p. —32, bsp. 241-2: Soly.i.w.; 
v.b.al.; v.s.et: 

18 —, 1i-ethyl-4-propyl-. C:HsCsH:- 
(CH2)2CHs, 148.12.. Liq... D. 0.867%, 
b.p. 202-575, Soly..i.w.; s.et. 

19 —, ethylsulfonyl+*. See Sulfone, 
ethyl phenyl. 


03 enyl; 
230.11. 
363. 


ae 





07 See Ether, phenyl 


11 C2HsCeH.- 


Lig. ° b.p. 


13 


14 
15 


16 


17 





For explanations and abbreviations see beginning of table. 
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25 


26 


27 
28 


29 
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Benzene, ethynyl- (phenylacetylene; 
acetylenylbenzene) . CsHsC:CH, 102.05. 
Col.liq., 2 1.552425, D. 0.929522, 
m.p. —40 to —48 (—56), b.p. 143. 
Soly. i.w.; cal.; ~et. 

—, fiuoro-*. CsHsF, 96.04. Col. 
lig., n 1.464625. D. 1.024%7, Mm.p. 
— 41.2, b.p. 86 (84-5). Soly. 0.154°w.; 
oal.; cet. 

—, p-fluorobromo-. 
1-bromo-4-jluoro-*. 

, 1-fluoro-4-iodo-*, FCsHul, 
221.95. Col.liq. b.p. 182.4. Soly. 
i.w.; 8.al.; s.et 

—, hexabromo-*. (perbromobenzene). 
CeBre, 551.50. Monocl.need.f.bz. 
m.p. 306. Soly. i.w.; i.al.; i.et.; 
sl.s.bz. 

, hexachloro-* (perchlorobenzene). 
CsCls, 284.74. Monocl. or rhomb.pr. 
D. 1.56925; 2.0443, m.p. 227 (224-6), 
b.p. 326. Soly. i.w.; i.c., y.sl.s.h.al.; 
y.sl.s.et.; s.h.bz. 

—, hexaethyl-. Cs(C2Hs)s, 246.23. 
Col.monocl.f.al., mn 1.48004. D. 
0.8311, m.p. 129, b.p. 298. Soly. 
i-w.; s.al.; v.s.et.; v-8-bz. 


—, hexahydro-. See Cyclohexane. 


—, hexahydroxy- (benzenehexol). Ce- 
(OH)s, 174.05. Need.f.HCl m.p. 
d. 200. Soly. sl.s.w.; sl.s.al.; sl.s.et.; 
sl.s.bz. 


—, hexaiodo-* (periodobenzene). 
Is, 833.52. Red-br.need.f.bz. 
350d. Soly. i.w.; i-al.; i.et. 


—, hexamethyl-. Cs(CHs)s, 162.14. 
Col.rhomb.pl.f.al., mn 1.8012, 1.745, 
1.5032 (587 myu). m.p. 166 (159-62), 
b.p. 265. Soly. i-w.; 0.16%al.; v.s.bz. 
—, hexyloxy-. See Ether, hexyl 
phenyl. 

—, bydroxy-. See Phenol. 

—, iodo- (phenyl iodide). CeHslI, 
203.96. Collid., nm 1.621455. D. 
1.832%, m.p. —31.4, b.p. 188.6. 
Soly. 0.034%w.; s.al.; eet.; s.chl. 

—, 1-iodo-2-nitro-*. NO2CeHal, 
248.96. Yel.rhomb.need. D. 1.810%, 


See Benzene, 


Ce- 
m.p. 


m.p. 49.4, b.p. 290. Soly. i.w.; 
sl.s.al.; sl.s.et. 

—, 1-iedo-3-nitro-*. NO2CsHal, 
248.96. Col.cr. D. 1.80418, m.p. 
36, b.p. 280. Soly. i.w.; sl.s.al.; 
sl.s.et. 

—, 1-iodo-4-nitro-*. NOsCsH,I, 
248.96. Col.need. D. 1.8090) 4, 
m.p. 171.5, b.p. 288.1. Soly. i.w.; 


si.s.al.; sl.s.et. 


* Name approved by the International Union of Chemistry. 





37 


38 


39 
40 


41 


42 
43 


44 


45 


46 


47 
48 
49 
50 


51 
52 


53 


55 


56 


57 


58 
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b.p. 160.5-1.5. Soly. i,w.;  s.al.; 
s.et. 

—, isopropoxy-*. See Ether, iso- 
propyl phenyl. { 
—,isopropyl-. See Cumene, 

—, isopropylmethyl-. See Cymene. 
—, methoxy-*. See Anisole. 


Yel. 
Soly. 


—, iodoso-. CsHsIO, 219.96. 
powd. m.p. exp.abt. 210.. 
s.w.; s.al.; i.c., 8-h.et.; s.h.chl. 
—,iodoxy-. CsHsIO2, 235.96. Need. 
f.w. m.p. exp. 236-7. Soly. v.sl.- 
8.w.; i.al.; v.s.bz., chl.; s.h.ac.a. 
—,isoallyl-. See Benzene, propenyl-. 


—, isoamoxy-. See Ether, isoamyl 
phenyl. 

—, isoamyl- _(3-methyl-1-phenylbu- 
tane). CsHs(CHz)sCH(CHs)2, 148.12. 
Col.liq. D. 0.88542, b.p. 194 (198-9). 
Soly. i.w.; ~al.; et. : 
—, isobutoxy-.. See Ether, isobutyl 
phenyl. 
isobutyl- (2-methyl-1-phenylpro-- 
pane). CesHsCH2CH(CHs)2, 134.11. . 
Colliq., n 1.49574-5. D. 0.8673*, 
b.p. 171.4. Soly. i.w.; eal.; ~et. 
—, isohexyl-. (4-methyl-1-phenylpen- 
tane). CoHs(CH2)sCH(CHs)2, 162.14. 
Liq. D. 0.857, b.p. 214-5. Soly. 
i.w.; sl.s.al.; s.et. 


—, isopropenyl- (2-phenylpro aor 
uns-methylphenylethylene) . CHC (Ce. 
Hs) :CHe, 118.08. Col.liq. D. 0.9139%, 










—, 1-methoxy-4-propenyl-. See 


Anethole. 

—,methyl-. See Toluene, / 
—, (a-methylbuty)- -ghenyl pete 
tane; _ sec-n-amylbenzene). CeHsCH- 
(CH;)CH:CH2CHg, 148.12. Liq. D. 
0.8744, b.p. 189.3 (191-3). Soly. 
i.w.; 5.al.; s.et. 

\ 3, 4-methylenedioxy-1-pro- 
penyl-. See Isosafrole. 

—, (8-methylpropoxy)=*. See Lther, 
isobutyl phenyl. 


—, methylpropyl-. See Toluene, 
propyl-. 
—, nitro-. CeHsNO2, 123.05. Yel 


liq., n 1.55291. D. 1.19867*7, m.p. 
5.7, b.p. 210.9. Soly. 0,197; 0.85°w. 
y.s.c.al.; v.8.et.; 8.bz., oils. 

—, nitroso-*. CsHsNO, 107.05. Col 
rhomb. or monocl.f.et, M.p- 68, b. 


5918, Soly. i.w.; 8.al.; s.et.;. s.chl. 
sl.s.lgr. 
—, pentaamino-. See Benzenepent 
amine*. 
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59 Benzene, pentabromo-*. CcHBr;,| 82 —,1, 2, 4, 5-tetrachloro-*. CsH2Ch, 


60 
61 
62 


63. 


eae ee 


69 
70 


WW 
72 


73 


15 
“16 


WZ 
78 
a9 
80 


~ $1 


472.59. 
subl. 


—, pentachioro-*. 


Need.f.al. m.p. 293, b.p. 
Soly. © sl.s.al.; sl.s.et.; s.bz. 


CcoHCls, 250.29. 


Need.f.al. D. 1.834218, m.p. 86, b.p.| 83 


277. Soly. icw.; v.sl.s.al.; v.s.et.; s.bz., 
CSse. 

—, * pe ie Aer (C2Hs)sCeH, 
218.20 Col.liq., n 1.516. D. 0.896, 
m.p. <—20, b.p. 277. Soly. i.w. 
—, pentaiodo-*. CésHIs, 707.61. 
Need.f.a!. m.p. 172, b.p. subl. Soly. 
i.w.; y.sl.s.al.; v.sl.s.et.; s.chl., h.ac.a. 


—,  pentamethyl-*: © (CHs)sC.H, 
148.12. Col.pr.f.dilal., n 1.50489725. 
D. liq. 0.8477, m.p. 53, b.p. 230. 


Soly. i.w.; v.s.al. 


84 —, 1, 2, 4, 5-tetraethyl-. 


85 —, tetrahydro-. 
86 —, tetrahydroxy-. 
87 


215.84. Monoel.need.f.et. D. 1.73449; 
1.85822, m.p. 138, b.p. 246. Soly. 
i.w.; sl.s.h.al.; s.et.; 8.bz., CSe. 

—, 1, 2, 3, 4-tetraethyl-. 
CeHe, 190.17. 

0.887, b.p. 254. 
s.et. 


I (C2H5)4- 
Lig., n 1.5083. D. 
Soly. i.w.; sl.s.al.; 


x (C2H5)4- 
CeHe, 190.17. Col.lia. or er., m 1.5025. 
D. 0.88813, m.p. 13, b.p. 250. Soly. 
i.w.; v.8.al.; v.s.et. ‘ 
See Cyclohexrene. 
See Benzenetetrol. 
—, 1, 2, 3, 4-tetraiodo-.  CsHols, 
581.70. Pr.f.CSe. m.p. 136, b.p. subl. 
Soly. v.s.al.; v.s.et.; s.chi. 


nh perbrome-, See Benzene, hexa- ss. 112533 5-tetraiodo-. CeHelu, 
es: 581.70. Pr.f.et. m.p. 148, b.p. subl. 
—, perchloro-.' See Benzene, hexa- Soly. i.w.; v.sl.s.al.; v.sl.s.et.;° vs.b. 
chlore-*. ac.a. 
—, periodo-. See Benzene, hexaiodo-*.| 89 —, 1, i mise bee gia th me 
_, phenoxy-*. See Phenyl ether. 581.70. — eed. .et. m.p. 254, -D. 
—, phenyl-. See Biphenyl. asibbey Sal l.we; visls.ali; v.sl.s.et.; 
Spr envldithio-*, « SeewPhengl a#) 99:—;.. 1,2) 8, 4=tetranaethyl-.' ‘See 
I. y Prehnitene. 
cajephenvisulfonyl-*. See! Phenul! 94. ——, 1, 2, 8, 6-tetramethyl-. «| See 140! 
4 urene. 
—, phenylthio-*. See Phenyl sulfide. 92 es 1, 2, 4, 5-tetramethyl-. See 
—, (2-propenoxy)-*. See Hther, allyl Durene. 
phenyl. 93 —, triamino-. See Benzenetriamine. 
—, propenyl- (1-phenylpropene; 1-pro-| 94 __. triazo- (diazobenzene imide; phenyl 
enylbenzene; isoallylbenzene). . CHs- azoimide) CcHsNsz, 119.06 Vole oil 
CH:CHCsH;, 118.08. Col.liq, D. Ah ee a LPOG zor 
n 1.564215. D. 1.078%-5, b.p. 5912; 
0.914%); 0.92402, bp. 175, (176-7). exp. Soly. i.w.; sl.s.al.; sl.s.et. 
Bera cents et. 95 —, 1,2, 3-tribromo-* (0-tribromo- 
—, propoxy-*. See Ether, phenyl benzene). CéHsBrs, 314.7%4, Col. 
propyl. ’ monocl.pr.f.al, D. 2.658, m.p. 87.4. 
— propyl. (1-phenylpropane). Ce- Soly. i.w.; sl.s.h.al.; v.s.et. 
sCH2CH>2CHs, 120.09: Col.liq:, n| 96 —, 1, 2, 4-tribromo-*. (as-tribromo- 
1.495492. D.0.862%°,m.p. — 101.6, benzene). CeHsBrs, 314.77. Need-f. 
b.p. 159.45 (153-7). Soly. 0.006%w.; al. m.p. 44, b.p. 276. Soly. i.w.; 
s.al.; s.et. sl.s.al.; s.et.; v.s.bz.; 8.CS». 
—, 1-propynyl-. See Propyne, 1-| 97 —, 1, 3, 5-tribromo-* (sym-tribromo- 
phenyl-. benzene). CsHsBrs, 314.77. Need.f. 
—,1, 2, 3, 5-tetrabromo-*. CsH2Br:, al. m-p. 119-21, b.p. 278.  Soly.i.w.; 
393.68. Need.f.al. m.p.° 98.5, b.p. sl.s.h.al.; s.et.; s.bz., chl. 
329. Soly. i.w.; v.sl.s.al.; v.s.et.;|98 —, 1, 2, 3-trichloro-* (v-trichloro- 
v.8.bz. benzene). CcoHsCh, 181.39. P1-f.al. 
—,1, 2, 4, 5-tetrabromo-*. CsH2Bri, m.p. 52, b.p. 219. Soly. i.w.; sl.s.al.; 
393.68. Monocl.pr.f.CSe. D. 3.027%, v.s.et. 
m.p. 178. Soly.i.w.; v.sl.s.al.; v.s.et.| 99 —, 1, 2, 4-trichloro-* (as-trichloro- 


—,1, 2, 3, 4-tetrachloro-*. CsH2Ch, 
215.84, Need. m.p. 47.5, b.p. 254. 
Soly. i.w.; sl.s.al.; v.s.et.; v.s-CS2. 





benzene). CeH3Cls, 181.39. Col.rhomb., 
n 1.5671. D. 1.57419, m.p. 17, b.p. 
213. Soly. i.w.; si.s.al.; v.s.et. 


—,1, 2, 3, 5-tetrachloro-*. CsH2Cli,| 00 —, 1, 3, 5-trichloro-* (sym-trichloro- 
215.84. Need.f.al. m.p. 51, b.p. 246. benzene). CeHsCls, 181.39. Lng-need. 
Soly. sl.s.c., s:h.w.; v-sl.s.al.; s8.et.; m.p. 63, b.p. 208.5. Soly. i.w.;s.al.; 
v.s.CS:. y.s.et. 


For explanations and abbreviations see beginning’ of table. 
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on Benzene, 1, 3, 5-triethoxy-* Oar 19 —, 1, 3, 5-trinitro- (sym-trinitroben- — 


glucinol triethyl ether). 
210.14. Col.cr. m.p. 43, b.p. 175%. 
Soly.  i.w.; v.s.al.; v.s.et. 

oz —, 1,2, dsietovhyle (as-triethylben- 
zene). (CoHs)sCeHs, 162.14. Arom. 
lig., n 1.4972. D. 0.88197, b.p. 218. 
Soly. i.w.; s.al.; s.et. 

03 —, 1, 3, 5-triethyl- (sym-triethylben- 
zene). (C2Hs)3CeHs, 162.14. Col.liq., 
71.4939. D. 0.86332, b.p. 218. Soly: 
i.w.; v.s.al.; v.s.et. 

04 —, 1,3,5-trihydroxamino-. 
See 1, 3, 5-Cyclohexanetrione, trioxime, 

05 —, 1, 2,3-trihydroxy-. See Pyro- 
gallol. 

96 —, 1, 2, 4-trihydroxy-. 
Benzenetriol. 

07 —, 1, 3, 5-tribydrexy-. 
glucinol. 

08 —,1, 2, 3-triiodo-* (v-triiodobenzene). 

sH3I3, 455.78. Need.f.al. m.p. 116, 
b.p. subl. Soly. i.w.; v.s.al.; v.s.et. 


09 —, 1, 2, 4-triiodo-* (as-triiodoben- 
zene). CoHsls, 455.78. Need.f.al. m.p. 
91 (84), b.p. subl. Soly. i.w.; s. 

s.et.; s.chl. 

10 —, 1, 3, botrlod (sym-triiodoben- 

zene 6Hsls3, 5.78. Need.f.ac.a. 

m. p- 184 (180), b a cri Soly. i.w.; 

v.sl.s.al.; v.sl.s.et.; 8.ac.a. 

—, 1, 2, 3-trimethoxy-* (pyrogallol 

trimethyl ether). Berea 5 168.09. 

Col.rhomb.need.f.dil.al. D. 09978, 

m.p. 47, b.p. 241 (235-6). Seis. V.8. 

al.; v.8.et. 

—, 1, 3, 5-trimethoxy-* (phloroglu- 

cinol ‘trimethyl ether). CeH3(OCHs)s, 

168.09, Col.pr.f,al. m.p. 54-5 (52); 

b.p. 255.5. oly. i.w.; v.s.al.; v.s.et., 

v.s.bz. 

13 —, 
(asanon). 
208.12. 
D. 1.165, m.p. 
Soly. sl.s.h.w.; v.s.al.; 
chl., CCl. 

14 —, 1, 2, 3-trimethyl-. 
mellitene. 

15 —, 1, 2, 4-trimethyl-. 
cumene. 

16 —, 1, 3, 5-trimethyl-. 
lene. 

17 —, 1,2, 3-trinitro-  (v-trinitroben- 
zene). CoHs(NO2)s, 213.05. Lt.grn. 
pr.f.al. m.p. 127.5. Soly.i.w.; 10b.al. 


CcoH3(OC2Hs)s, 


See 1, 2, 4- 
See Phloro- 


11 


1, 2, 4-trimethoxy-5- propeny 

CH;CH:CHCc.H2(OCHs)s, 
Monocl.need.f.w., n 1.57194, 
67, b.p. 296, subl.d, 
v.8.et.; 8.ac.a., 


See Hemi- 
See Pseudo- 


See Mesity- 


18 —, 1, Fs 4-trinitro-  (as-trinitroben- 
zene). CoHa(NO2)s, 213.05. Col,-yel. 
cr. D. 1.734, m.p. 61.0. Soly. sl. 
s.w.; 5.45l5al.; 7.13%et. 


21° 


22 
23 
24 
25 


26 


27 
28 
29 
30 
31 


32 


34 
35 


36 


37 


38 


39 


zene). Ce6H3( NOz)3, 213.05.Col.yel. 
rhomb.pl.f.bz. 1.688%, m.p. 61; 
121, b.p. d. : 


Soly. 0.041 w.j: 1.9%6a].; 
1.0717: Set.; v.s.bz.  .  « , 
—, 1, 3, be -triphenyl-. (sym-triphenyl- 
benzene). (CeHs)3Ce 306.14. 
Rhomb,tab.f.et., 2 1.524, 1. 867, 1.873. 


D. 1.206%, m.p. 170. Soly. al.s.al.; 
sl.s.et.; .s.bz. 
—, Vinyl-. See Styrene, 


Benzenearsonie acid, j-amino-. | 


See Arsanilic acid. 


Benzene azimide. See 1, 2, 3-Ben- 


zotriazole. 

Benzeneazoaniline. See Azoben- 
zene, amino-. ’ 7 
Benzeneazoethane ~ a 
zene; chyl phonies CceHsN 
NCoHs, 134.09. Ltvyel.oil. b.p. 175 


85 d. Soly. sl.s.w.; v.s.al.; v.s.et. 
Benzeneazomethane (methane- 
azobenzene; methylphenyldiimide). 
CcHsN:NCHs, 120.08. Yel.oil. b.p. 
150. Soly. s. ‘al.; s.et. 
Benzeneazo-s-naphthol, p-nitro-. 
See 2-Naphthol, 1-p-phenylazo-. 

4 - Benzeneazo-a-naphthylamine. 
See 1-Naphthylamine, 4-phenylazo. 
Benzenecarbonal.* See  Benzalde- 
hyde, 
Benzenecarbonamide. 
amide. 
Benzenecarbonamidine.* See Ben- 
zamidine. 

Benzenecarbonitrile.* See Benzo-- 
nitrile, 

Benzenecarbonyl bromide*, 
See Benzoyl bromide, ete. 
Benzenecarbothioic 
Benzoic acid, thio-. 
Benzenecarboxylic acid*. 
zotc acid. 

i 2-Be nee Te ea (o-xyly- 
lene cyanide). .CeHs(CH2CN)a, 156.08. 
Col.er.f.et. m.p. 59-60, Soly. s.al.; 
s.et. 

1, 3-Benzenediacetonitrile (m-cyly- 
hate cyanide). C&eHa(CH2CN)s2, 156.08. 
Cr. m. Dp. 28-9, b.p. 305—10%s].d. 
Soly. iow.; s.al.; s.et.; s.chi. 

1, 4- Benzenediacetonitrile (p-ry- 
Iylene cyanide) CeHs(CH2CN)s, 156.08. 
Lng.pr.f.et. or need.f.w. m.p. 98. 
Soly. sl.s h.w.; s.al.; s:et.; s.chl. 
Benzenediamine. See Phenylenedi- 


amine, 


See Benz- 


etc. 
acid*. See 


See Ben- 


* Name approved by the International Union of Chemistry. 
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40 
41 


_ Soly.. v.s.w.; s.al.; i.et.; s.acet.; 


“42 


45 
46 
47 
48 
49 
50 
51 
52 
53 


54 


55 
56 


57 
58 
59 


60 


61 
62 
63 





Benzenediazoanilide. See Diazo- 
aminobenzene*. 

Benzenediazonium chloride* (diazo- 
benzene chloride). CoHsN(:: Wy 
140.51. Col.need. m-p. d., b.p- Reg 
i.bz 





Igr, 


Benzenediazonium cyanide* (diazo- 
benzene cyanide). CsHsN(:N)CN, 
Les Yel.pr. m.p. = 69. oly. 
81.8.W 


benzene nitrate). CeHsN(:N) NOs, 
167.06.’ Col.need. D. 1.37%, m.p. 
at 90. Soly. v.s:w.; s.al.; i.et.; 

i.chl.,.bz. 

Benzenediazonium tribromide* 

Oe bas: perbromide). CcHsN- 
‘N)Brs, 344.80. Or.yel.tab.f.al. m.p. 

63.5 d. Soly. i.w.; sl.s.al.; i.et. 


Benzenedicarbinol. See Xylylene 
glycol. : 

1, 2-Benzenedicarbonal*, See 
Phthalaldehyde. 

1, 3-Benzenedicarbonal*. See Jso- 
phthalaldehyde. 

1, 4-Benzenedicarbonal.* See Tere- 
phthalaldehyde. 

1, 3-Benzenedicarbonitrile*. See 
Isophthalonitrile*, 

1, 4-Benzenedicarbonitrile*. See 
Terephthalonittrile. 


1, 2-Benzenedicarbonyl chloride*. 
See Phthalyl chloride. 

1, 3-Benzenedicarbonyl chloride*. 
See Jsophthalyl chloride. 

1, 4-Benzenedicarbonyl chloride*. 
See Terephthalyl chloride. 

1, 2-Benzenedicarboxylic 
See Phthalic acid. 


acid*. 


1, 3-Benzenedicarboxylic acid*. 
See Isophthalic acid. 
1, 4-Benzenedicarboxylic acid. 


See Terephthalic acid. 


1, 2-Benzenediol*. See Pyrocatechol. 

i, 3-Benzenediol*. See Resorcinol. 

1, 4-Benzenediol*. See Hydroquin- 

one. 

1, 3-Benzenedithiol*. See Resorci- 

nol, dithio-. 

1, 4-Benzenedithiol*. See Hydro- 

quinone, dithio-. 

Benzenehexacarboxylic acid*. See 
*\* Mellitic acid. 

Benzenehexol*. See Benzene, hexa- 

hydrogy-. 

Benzeneindone. See Aposafranone. 


64 






65 


66 


67 


69 
70 
WW 


72 


qs 


74 
75 
76 


V7 


73 
79 
80 
81 


82 
83 


_m™.p. 114. 





Benzenepentacarboxylic acid.* 
CsH(COOH)s, 298.05... Rhomb. m.p. 
238; +5H20 d, 238. Soly.s.w.;s.al.; 
sl.s.et.; Me Bey 43 

Benzenepentamine* | (pentaamino- 
benzene)... ‘CeH(NHz2)s, 153,13... Need- 
Soly. v.s.w.; i-al.; i.et. 
Benzenepropionic acid. 
cinnamic acid, 


Benzenesiliconic acid (silicobenzoic 


See Hydro- 


acid).’ CsHsSi0OOH, 138.11. | Glassy 
f.et. M.p. 92. Soly. iiw.j \-v.s.et.; 
s.KOH. ; 
Benzenesulfanilide.. See  Benzene- 
sulfonanilide. 


Benzene sulfide. See Phenyl sulfide. 


Benzenesulfinie acid*. CsHsSOcH, 
142.11. Pr.f.w. m.p. 84, b.p. 100 d. 
Soly. sl.s.w.; v.s.al.; v.b.et. 
Benzenesulfonamide (benzenesul- 
fonic. amide).  CeHsSO2NHbe, 157.12. 
Monocl.need.f:w. or pl.f.al. m.p. 156. 
Soly. 0.43'¢w.; v.s.h.al.; v.s.et. 


Benzenesulfonanilide (benzenesul- 


fanilide). CceHsSOzNHCeHs, 233.15. 
Tetr.pr., » 1.600, 1.649. m.p. 110. 
Soly. 4.3'sw.; v.s.al.; v.s.et. 

Benzene sulfone. See Phenyl 
sulfone. 

Benzenesulfone chloride. See Ben- 
zenesulfonyl chloride*, 
Benzenesulfonic acid*. CsHsSOsH, 
158.11,- Col.leaf,. or n m.p. 


+1.5H:O 43-4; anh.'50-1, b.p. 137. 
Soly. v.s.w.; v-s.al.; i.et,; sl.s.bz. 

—, sodium salt. CsHsSOsNa, 180.10. 
Need:f.w. m.p. 450 d. Soly. 47w.; 
sl.s.h.al. 

—, o-amino-. . See Orthanilic acid. 
—, m-amino-. See Metanilic acid. 
—, p-amino-. See Sulfanilic acid. 

PA in paar rental LER glad 
SOsHCsHaN :NCiHeN He, 327.19. 
Vit.need. Soly. i.w.; v-sl.s.al. 

—, o-bromo-.  BrCsHsSOsH, 237.02. 
Deliq.need. Soly. v.s.w.; s.al. 

—, p-bromo-. BrCsHsSOsH, 237.02. 
Deliq.need. m.p. 102-3, b.p. 155%. 
Soly. s.w.; s.al. 


—, p-chloro-. ClCsHuSO3:H, 192.56. 
Deliq.need. m.p. 68, b.p. 147—-8%. 
Soly. 8.w.; s.al.; i.et.; i.bz. 


—, p-(p- -dimethylaminophenyI- 
azo)=-, sodium salt. See Methyl 
orange. 

—, o-formyl- (0-benzaldehydesulfonic 
acid). CeHs(CHO)SOsH, * 187.11 
Soly. s.w. 


For explanations and abbreviations see beginning of table. 
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Benzenesulfonie acid, 
See Tolwuenesulfonic acid. - 
—, o-nitro-. NO2Cs6HsSO;H, 203.11. 
Soly. v.s.w.; 


methyl-. 


s.al.; i.et.; s.alk. 


Benzenesulfonic amide. 
zenesulfonamide*, 
Benzenesulfonyl chioride* 
zenesulfonic chloride; benzenesulfone 
chloride). Ce6HsSO2Cl. 176.56. 
Rhomb.er.or col. oily liq. D..1.378%, 
m.p. 14.5; frz. 0, b.p. 246-7 d. Soly. 
i.w.; v.s.al.; s.et. 

—, p-bromo-. BrCeH.sSO2Cl, 255.46. 
Tricl. or monocl.f.et. m.p. 75, b.p. 
153%. Soly. i.w.; d.al.; v.s.et. 

1, 2, 3, 4- Bensenetetracarboxylic 
acid*, See Mellophanic acid. 

1, 2, 3, 5- Benzenetetracarboxylic 
acid*. See Prehnitic acid. 

1, 2, 4, 5-Benzenetetracarboxylic 
acid*. See Pyromellitic acid. 

1, 2, 3, 5-Benzenetetrol* (1, 2, 3, 5- 
tetrahydroxybenzene). 6H2(OH)s, 
142.05. Need.f.w. m.p. 165. Soly. 
v.siwi; v.s.al.; i.chl., bz. 

1, 2, 4, 5-Benzenetetrol* CsH- 
(OH), 142.05. Leaf.f.ac.a: m.p. 220. 
Soly. v.s.w.; v.s.al.; v.s.et.; sl.s.HCl. 
Benzenethiol*. | See Phenol, thio-. 

1, 2, 3-Benzenetriamine* (vic-tri- 
aminobenzene). 6H3(NHe)s, (123.09. 
Cr. m.p. 103, b.p. 336. Soly. v.s.w.; 
v.s.al.; v.s.et. 

1, 2, 4-Benzenetriamine* (asjm-tri- 
aminobenzene). CoH3(NHe2)s, 123.09. 
Leaf.t.chl. m.p. 100, b.p. 340. Soly. 
V.8.W.; V.8.al.; v.sl.s.et.; s.chl. 


1, 2, 3-Benzenetricarboxylie acid*. 
See Hemimellitic acid. 


1, 2, 4-Benzenetricarboxylic acid*. 
See Trimellitic acid. 


1, 3, 5-Benzenetricarboxylic acid*. 


See Trimesic acid. 


See Ben- 


(ben- 


1, 2, 3-Benzenetriol*. See Pyrogallol. 
1, 2, 4-Benzenetriol* (hydroxyquinol; 
hydroxyhydroquinone). 6H3(OH)s, 
126.05. Col.monocl.leaf.f.w. or et. 
m.p. 140.5. Soly. v.s.w.;  v.s.al.; 
y.s.et.; sl.s.bz. 

i, 3, 5-Benzenetriol*. See Phloro- 
glucinol, 

1, 3, 5-Benzenetrisulfonic acid*. 
CeH3(SOsH)3, 318.238. Deliq.cr 
+3H:0. m.p.d.>100. Soly. s.w. 
Benzenyl amidine. See Benzami- 
dine. 
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22 
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Benzenyl aminoxime. ‘See Ben- 
zamide, oxime. 
Benzenyiphenylenesinidines 
Benzimidazole, 2-phenyl-. 
Benzhydrol. See Benzohydrol. 
Benzidine (p, p’-bianiline; 4, 4’-di- 
aminobiphenyl). NH2CseHiCeHsN Ho, 
184.11. Wh. or slitly-redsh.cr.powd. 
or leaf.f.H2O. D. 1.25077, m.p. 128, 
b.p. 401.7. Soly. 0.042, 0.941%w,; 
s.al.; 2.2et. 
es: 3-amino- (NHez =.1). 
p’-diaminobiphenyl). (NH2)2CeHsCe- 
it wie 199.13. Need. m.p, 134 
—, N, N’-diacetyl- (p, p’-biacetanil- 
ide). (CHsCON HCe6Ha)2, 268. 14. Need. 
f.ac.a. Mm. p- 331 (314-6), b.p. subl.d. 
Soly. i.w.; -v.sl.s.al.; v.sl.s.et. 
—,2, 2’-dimethoxy-. See 4, 4'-Bi-o 
anisidine. 


—, 2, 2/-dimethyl-. 


See 


Ve 


See o-Tolidine, 
N, N’-diphenyl-. (CeHsNHCe- 
336.17, Leaf.f.tol.. m.p. 242. 
i.w.; sl:s.al.; ’s.h.tol.; “sl.s.bz., 


2-ethoxy- (NH - ‘DBethory- 
benzidine (NH2z = 4); 4, 4/-diamino- 
B-ethorybiphenyl). ' NHsCéHsCsHs- 
(OC2Hs) NH2, 228.14. Glit.flat need. 
m.p.. 134. (139). >: Solbye!. v.sl.siw. 
v.s.h.al.; v.sl.s.et. 

3, 3’-Benzidinedisulfonic aeid._ (NH:2 
= 1) (4, 4’-diamino-2-2/-biphenyldisul- 
fonic, acid). UE Gra Oe Ds, 
344.23. Monocel.pr.f.w. m.p. d, >175 
Soly. 0.07912w.; v.sl.s.al.; v.sl.s.et. 
Benzidine sulfone HAM a eae 
2, 7-diamine 9-dioxide; 2, 7T-diamino- 
biphen ylene sulfone). (NHsCsHs)2SO», 
246.15. Yel.pl. m.p. >350. Soly. 
i.w.; l.al.; i.et.; i.h. bz, ’ 
Benzil (diphenylglyoxal;  bibenzoyl; 
dibenzoyl; diphenyl diketone). CeHs- 
COCOCéHs, 210.08. Yel. rhomb.need. 
fal. D. 1.5212%4, m.p, 95, bsp. 
346-8 d. Soly. i.w.; v.s.al.; v.s.et. 


—, a- or anti-dioxime, (CeHsC:NOH)z, 


240.11. Leaf. m.p. 237 d. Soly; 
i.w.; 0.05"al.; v.sl.s.et.; s.cone.NaOH. 
v.sl.s.ac.a. 


—, B- or syn-dioxime. (CsHsC:NOH)>, 


240.11. Need, (+C:HsO) fal. m.p. 
206-7 d. Soly. sl.s.h.w.; 15.26al.; 
s.et.; 8.ac.a,, NHs, conc. NaOH. 


» Y- or amphi-dioxime, (CcHiC: 
NOH):2, 240.11. Need. (+al.) eh. 


m.p. -al. 100; 164-5. Sely. i.w.; 
>15.3"%al.; s.conc.alk.; idler, 


Ho5)2, 
Soly. 
acet. 





* Name approved by the International Union of Chemistry, 
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= Benzil, a-mono-oxime. CsHsCOC-| 40 Benzohydrazide. See Benzoic acid, 
(:NOH)CcHs, 225.09. Lust.pl.f.al. hydrazide. 


m.p. 137-8, b.p. d. 200. Soly. 41 Benzohydrol (diphenylcarbinol; benz- 


ag esl; vs.et.; s.chl., 9¢.8.;) "  jydrol). (CsHs)sCHOH, 184.09. Silky 


25 —, 6-mono-oxime. CsHsCOC(:NOH)- aaa. a ‘ler. és rn aa a hi te ree 
CsHs, 225.09. -Need.f.bz. m.p. 113-4. Ac a ehl., CCla: it ; 
may BAW i y.s.al.; y.s.et.; s.most 42 we) Satin ( PB sch 
org.soly.; i. er. ge. ge p-amino: vuphenytcar- 
26 —, syn (or a)-osazone (benzil syn- ban)) ECE OM CeteD Eo 209. oe 
Fak : eed.f.bz. or h.w. m.p. Solr. 
bisphenylhydrazone) (CsHsC:NNHCs- 8.W.3 v.s.al.; sl.s.et.; s.me.al., acet., 


H;)2, 390.20. Yel.need. = 208.| - glac.ac.a.; sl.s-pet.eth., lgr. 


Soly. sl.s.c.al.; s.et.; 1.7%acet. 43 pe p,,'-bisdimethylamino~ (Mich- 
, anti (or §)-osazon benzil _bis- Feet N elecge thls MACH LAL tamino- 
a ha aha (ents NNHGL eal HOCH CHAN (CH) =), 
Hs)2, 390.20. Need. m.p. 225, b.p.d.| Soll. i-w.; s.al.; s.et.; s.bz. 
Soly. i.w.; sl.s.al.; sl.s.et.; 2.4%acet.;;/ 44 p-Benzohydrolearboxylic acid. See 
v-s-h.chl., bz. Benzoic acid, p-(a-hydroxybenzyl)-. 
28 Benzilam. See Oxazole, triphenyl-. | 45 Benzohydrol ether. See Benzohy- 
29 Benzilic acid (diphenylglycolic acid). dryl ether. 


(CsHs)2>COHCOOH, 228.09. Monocl.| 44 Benzohydroxamic acid. CsH;C- 
need.f.w. m.p. 150, b.p. d. 180. (:NOH)OH, 137.06, Rhomb.lvs. m.p. 
Soly. v.s.h.w.; v.s.al.; v.s.et.; s.H2SO. 125, b.-p. exp. Sely. 2.25¢w.; s.al.; 
30 Benzimidazole (benzoglyoraline). sl.s.et.; i.bz. 


CsHs:NHCH:N, 118.06. Rhomb.pl-f.| gy Bonsenyarylomine, (crameadiehon- 
| Act TESS | 1 
ylmethane) (CeHs)2?CHNHo,’ 183.11 
al. mp. 170, bp. <360. Soly-| Hex pl. orlig., n 1.5963". D. 1.06353, 
S.W.; S.al.; s.6t.; s.a., alk m.p. 34, D-p. 288 (3017), Soly. 
31 aa Zpheny}- pita age sl.s.w. 
ame; enzenytiphenyleneamirdine). 
t i 48 Benzohydryl ether (benzohydrol 
CseHsNHC(CeHs):N, 194.09. Tab-f. ether) [(Cufts)sCH).0, 350. 17. Monocl. 
ac.a.; need.f.w. m.p. 280 (291). z. m.p p. 31575 d. 
Soly. sl.s.w.; v.s.ai.; sl.s.bz., chl. Soly. sl.s.al.; sl.s.et.; s.bz. 


32 2(3)-Benzimidazolone (phenylene-| 49 Benzoic acid (onzehocasBordtee acid*; 
» urea). C3Hs4NHCONH, 134.06. Plates. phenylformic acid). CsHsCOOH, 
| 


122.05. Col.monocl.leaf. or need. 

m.p. 305. Soly. sl.s.w.;s.al.; sl.s.bz.; n 1539745. D. 1.26595, m.p 
i.dil.a. 122, b.p. 249. Soly. 0.184, 0.2714 

’ 83 Benzocaine (ethyl p-aminobenzoate; 2.275w.; 47,1al.; 401et.; s.chl., CCl 


anaesthesin). NUH:CsHsCOOCeHs, 2¢et-, me.al., bz., C@s. 
165.09. Col.pr.f.al. or rhomb.f-et.| 590 —, allyl ester (allyl benzoate). CsHs 


m.p. 91-2 (88-90). Soly. 0.04w.;) COOCs;Hs, 162.08. Yel.liq. D 
: 20al.; 14.3et;. s.chl. 1.05833, b.p. 230. Soly. i.w.; s.al. 
34 1, 3-Benzodiazine. See Quinazoline. eet. 





w 
uw 


1, 4-Benzodiazine. See Quinoxaline.| 51 —,anhydride. See Benzoic anhydride. 
36 Benzodifiuorochloride. See Tol- 52 4 benzyl ester (benzyl benzoate: 

uene, a-chloro-a, a-difluoro-. benzyl benzenecarborylate). CsH;- 
37 Benzofuran (coumarone; benzfuran). COOCH:2CeHs, 212.09. Col. oily lic., 
CsH:OCH:CH, 118.05. Liq., n or need. or leaf., » 1.56812. D. 
l J 1.11418, m.p. 21 (as. 5), b.p. 323-4 
1.564507. D. 1.077618, Pagal Ke — 18, (316-7). Soly. i.w.; -s.al.;  s.et.; 
b.p. 174. (169). Soly. iw; 8.al.; s.chl.; i.glyc. 


s.et.; ialk. 
‘ 53 —, butyl ester (butyl benzoate; butyl 
38 2-Benzofurancarboxylic acid. See benzoneaboxitate®), CsHsCOOCiHg, 
Coumarilic acid. 178.11, Thick ‘col.cil. D. 1.0007, 
39 Benzoglyoxaline. See Benzimid- m.p. —22.4, b.p. 250.3. Soly. i.w.; 
azole. coal; cet. 


For explanations and abbreviations see beginning of table. 
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54 Benzoicacid, ethylester. (ethyl benzo- 


55 —, ethylene ester. 


ate; ethyl benzenecarboxylate*). | CeHs- 
COOC2Hs, 50.08. .Col.lig.,.. .n 
1.506823, D. 0 1.04729, 
m.p. —34.6,  b.p. . Soly. 
0.0879w.; s.al.; et.; s.chl., pet.eth. 
See Glycol, diben- 
zoate. 


56 —, hydrazide’ (benz(o) hydrazide; ben- 


39 


$0 


61 


&7 


68 —, o-acetoxy-. 


CeHsCONHNH2, 
m.p. 112.5, b.p. 
8.w.;: 8.8l:; —sl.s.et.; 


zoylhydrazine). 
136.08. Pl.f.w. 
267 +d. Soly. 
sl.s.chl., bz. 

—, isoamyl ester (3-methyl-1-butanol 
benzoate). CsoHsCOOCsHn, 192.13. Col. 
gq. D. 0.99251, b-p. 262. Soly.i.w.; 
s.aL; eet. 


—, isobutyl ester (isobutyl benzoate; B- 
methyl propyl benzenecarborylate*). Co- 
HsCOOCH2CH(CHs)2, 178.11. » Col. 
liq. D.1,002%,b.p.237. Soly.i.w.; 
oal.; cet. 

—, isopropyl ester. CsHsCOOCH- 
(CH3)2, 164,09. Col.liq. D. 1.01621), 
Db.p.'218.5. Soly.i.w.; s.al.; s.et. 


—, methylene diester (methylene diben- 
zoate; methylene benzoate; methanediol 
dibenzoate). (CsHsCOO)2CH:, 256.09. 
Need. m.p. 97.8. Soly. sl.s.w.; s.al.; 
8.et. 


—, methyl ester (methyl 
niobe oil), CsHsCOOCHs, 136.06. 
Col.lig., 2 1.518100, D. 1.0937 
1.08822, m.p, — 12.5, b.p. 199.6. Soly. 
0.0157” w.; oal.; et, 

—, phenyl ester (phenyl benzoate). 
CsHsCOOCcHs, 198.08. Col.monoel. 
D. 1.23577, m.p. 70, b.p. 314. Soly. 
_v.sl.s.w.; 8.al.; s.et, 

—, phenylhydrazide (1-benzoyl-2-phen- 
ylhydrazine) . CsHsCONHNHG Hs, 
212.11. Colpl.f.al. m.p.168. Soly. 
sl.s.h.w.; 8.h.al®; sl.s.et. 

—, propyl ester (n-propyl benzoate), 
CsHsCOOC3H7, 164.09. Col.liq. D. 
1.027415, mip. —51.6,° b.p.; 231.2. 
Soly. v.sl.s.w.; cal.; cet. 

—, o-acetamido-. See Anthranilic 
acid, N-acetyl-. 


benzoate; 


—, m-acetamido-. CH;:CONHC,;Hi- 
COOH, 179.08. Need.f.al. m.p. 249- 


50, b.p.subl. Soly. v.sl.s.w.;sl.s.h.al.; 
al.s.et. 

—, p-acetamido-. CHsCONHC.Hi- 
COOH, 179.08. Need. m.p. 250-2. 
Soly. sl.s.w.; s.al.; sl.s.et. 


See Aspirin. 


8 —, o-acetyl- (0-acetophenonecarboxylic 


acid), CH;COCsHiCOOH, 164,06, Cr. 
f.w. m.p. 114-5. Soly. s.h.w, 
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—, p-acetyl-. CHsCOCsH:COOH, 
164.06. Need.f.h.w. m.p. 200, b.p. 
subl. Soly. slissw.; sl.s.al.;.sks.et.; 
ilgr. dig) ihe wee fe 

—, o-amino-. See Anthranilic acid. 
—, _‘m-amino-. | NH:C;sHiCOOH, 
137.06. Yel.neéd. D. 1.51129, m.p. 
174 (179.5), b.p.subl. Soly. 0.5915w.; 
2.2!al.; 1.815-6et, sake biota 

—, p-amino-. NH2CsHi:COOR,- 
137.06. Yelsh.-red monocl. m.p. 187. 
Soly. 0.349-6w.; 11.39-Sal.; 8.215-3et. 
—,—, butyl ester. See Butesin. 

—, —~, #-diethylaminoethyl ester, 
hydrochloride: See Procaine, hydro- 
chloride. 

—,—, ethyl ester. 
—, —, methyl] ester. _ NH2CsHsCOO- 
CHs, 151.08. Col.leaf. m.p, 112. 
—,_ 3-amino-2-nitro-. _NH2(NO:)- 
CsHsCOOH, 182.06. Yel.need.f.w. 
m.p. 156-7, b.p. 195d. Soly. v.s.h.w.; 
v.s.al.; v.s.et. OF etd 

—, 3-amino-4-nitro-. NH2(NO>2)- 
CcH3COOH, 182.06. Red-leaf.f.al. 
m.p. 298d. Soly. slis:w.;'s.al.; s.et. 
—, 3-amino-5-nitro-. NH2(NO2)- 
CsHsCOOH, 182.06. tah pee m.p. 
208. Soly. sl.s.w.; v.s.h.al-; s.ac.a. 
—, 4-amino-2-nitro-. _ NH2(NO:)- 
CcHsCOOH, 182.06. Red.need.f.w. 
m.p. 239.5 d. Soly. s.h.w.; v.s.al. 
—, 4-amino-3-nitro-. NH2(NOb2)- 
CsHsCOOH, 182.06. Red-yel.need.f. 
al. m.p. 284. Soly. i.w.; sl.s.bial. 
—, 5-amino-2-nitro- | (3-amino-6- 
nitrobenzoic acid).'. NHa( NO2)Cs6Hs- 
COOH, 182.06. ° Yel:need. or pr. m.p. 
235d. Soly. sl.s.h.w.; s.h.al.; sl.s.et. 
—, o-anilino-. See Anthraniliec acid, 
N-phenyl-. : , 
—, azodi-. See Azobenzote acid. 

—, azoxydi-. See Azorybenzoic acid. 
—,o-benzamido-. See Anthranilic 
acid, N-benzoyl-. ; 

—, m-benzamido- (m-benzoylamino- 
benzoic acid). CoeHsCONHCsHsCOOH, 
241.09. Red.pr.f.al. D. 1.51054, m.p. 
248 (174), b.p. subl.  Soly. sl.s:w.; 
s.al.; s.et. . 

—, p-benzamido~ (p-benzoylamino- 
benzoic acid). CscHsCONHCsHiCOOH, 
241.09. Sm.need.f.al. m.p. 278: Soly. 
sl.s.w.; s.al.; s.et.; 8.ac.a, 


See Benzocaine. 


—, o-benzohydryl- oe dae 1- 
methane o-carboxylie acid). (CsHs)2- 
CHCsHiCOOH, 288.12. Need-f.al. 


m.p. 161-2, b,p. subl.. Sely. i.we; 
s.al.; s.et. 





* Name approved by the International Union of Chemistry, 
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ies inte eee 

91 Benzodic acid o-benzoyl- (benzophen-| 06 —, p=eyano- (terephtiali atril 
““one-o-carboxylic acid). CsHs;COC¢H:- CNC;H.COOH, 147.05. ‘Leai.fwe mink 
COOH,'226.08: Tri¢l.need. (4+-1H2O) 213-4(219). Soly. v.sls.c., s.h. W.; 
f.hw. m.p. +H:20, 93; anh. 217. v.s.al.; v.s.eti; 8.h.ac.a. 


| Sely. s.h.w-.; v.s.al,;'vs.et. = = 
92 — m=benzoyl-. acanpkenéodiiecar. of Ee COOH, meg oe Ene eal nga OES 
borylic:inacid}.. GcHsCOCsHi:COOH, Seige Fae 
aban Nowit ate te. taul~2. b.p.d. Soly. sl.s.w.; v.v.s.al.; v.s.ac.a. 
b.p. subl.. Soly. sl.s.w.; s.al.; s.et. } 08 COOe: 4-diamino-,. CeHs(NHQe 
93. —, p-benzoyl- ieee eohoheedarche: o H te pate Cr. m.p. ca 140. 
bozylic ...acid). CsHsCOCsHCOOH, OM: 5-DW-) SOT AAP: 


226.08. Monocl.leaff.w. m.p. 194,)09 —, 2, 5-diamino-. CsHs(NH2)2- 
b.p. subi. Soly: slis.w.; s. 2 B.eth COOH, . 152, 08,...Sm.pr.. b.p. d. 
s.ac.a.; sl.s.chl., bz. Soly. v.sl.s.w.: v.sl.s.al.;, v.sl.s.et, 
4 — _ benzoylamino-. See Benzoic acid, 10 —, 3, 4-diamino-. gaa 
-bedstimsdot COOH, 152.08. Leaf: mip. 210-1 d 
95 —, . o-benzyl- _ (diphen re Soly. sl.s.c., s.h.w. \ 
irboxylic acid). me ie li —, 3, 5-diamino-. © C;H:(NH)- 
12.09. Need:f.dil.al. m.p. 114, re COOH, 152.08. Need.(+1H:0)f.w. 
ae Soly. sl.s.w.; s.al.;s.et.; s:chl., m.p. (=3H:O- 110) anh), 228-36, b.p. 
dit F<) ' d. Soly. 1.18w.; v.s.al.; v.s.et. 


96'—, mbenzyl-: Cs-HsCH:C:H.COOH,| 12 — 2, 3-dibromo=. ; 
212.09. - Need. or. leaf.f.dil.al!: m.p. ao iste fe pp rr 
107-8, b-p. subl._. Solys)..v.sl.s.w.; Soly. sl.s.h.w.; s.h.lgr. 


$< ie.alq set. ; s.chi; 13 —, 2,4-dibromo-. CsH:BrsCOOH, 


797 —, pebenzyl-. | CcHsCHiC<HsCOOH,| "" 97) 86. Leal iw, map. 172-3, b.p. 


212.09. Need.fiw. orleaf.f.dil-al. m.p. subl.- Soly. ‘sl.s-h-w.; s.al.;'s.et. 


157-8, b.p- subl. Soly. sl.s.w.; s.al.; 
See anenrie: rea sp By Pdibromo-,CellsBr:COOH, 
:86. Need-f:w: ‘or al> m.p. 153. 
98 —erbromon BrCsl1.COOH, 200.6 Soly. 0.084" w.; s.al.; s.et.; s.ac.a. 
147-50, b.p. sub!. Soly. 0.18%w.;} 15 —, 2, 6-dibromo-. CsH3BreCOOH, 
g.al.; s.et.; s.chl. : 279.86. Need.f.w. m.p. 146.5 (151—- 


99 —, m-bromo-. BrC<H.COOH, 200.96.| 2), B-P- 209-10'8-» Solys: sth-w.; 8.81.5 


Col.monoel.need. .-D. 1.84525, mvp. s.et.;/8.ch : 
155, b.p. 280. Soly. 0.04%w.; s.al.;| 16 —; 3, 4-dibromo-.. CsH;Brz-COOH 


ss set. 279.86. Need.f.w. m.p. 232-3, b.p. 
a0 —, p-bromo-. BrC;HiCOOH, subl. Soly. s].s.how2;) s.4].;.s-et. ‘ 
200.96. Col.monocl-need.. or. leaf.f.w. 17 —,. 2, 3-dichloro+.. ClC;H:;COOH, 
D. 1.894247, m.p. 251-3. Soly. 190. 9 Need. Late 164(160). 'Soly. 
0.0056 w.; s.al.; s.et. sl.s.h.w.; siak; 
 «O1 —, p, p’-carbonyldi- (p, p’-benzophe-| 4g —, 2, de achidee Cle.Cs;:HsCOOH, 
nonedicarborylic-acid,CQ+ 190.95. Need f.w. ‘or’ bz. mip. 164 
(GsHiCOOH)2, (270.08. Gel. m-p-) | (760,158), b.p.-sublic’ Soly. s.b.w.; 
ber <360. res ret cc sl.s.al.; s.all;.s.et.;.s.chL) bz 4 
slis-et.; 8.ac.a.; sl.s.bz., ace r 
19 —, 2, 5-dichloro-. _Ci:C;H;COOH, 
0 =) ox(earboxymethoxs)~_ (salicvie- 190.95. Colneedfaw mp. 1544! 
‘. HOOOCH.OCaLCOOH, ty 196.06." a : 301. Soly.:0.0844w. ; s.al.; s.et.; 
re N L£w. (mm. p. bi Oly. .:8.W.; 
s.al. eee . acet. 20 —, 2, 6-dichloro-. Cl:CsH;COOH, 


03 —,0-chlore-. GClIG«HiCOOH, 156.50. 190.95. Col.need f-al:-m-p- 139 (132), 
; Talim onoel, D. L544y, m.p. 142, re ae Soly. pod s.al.;\: 8.et.; 


~).ob.p.subl. Soly,0.21w. ; y.s.al.; v-s.et. 


04 —, m-chloro+ CIC:HiCOOH, 156.50.| 21 —, 3, 4-dichloro-. ‘CiCsHsCOOH, 
i? 190.95. ' Col.need:-ftalii or-bz. m.p. 
Col.pr. | D. 1.496%, m-p. 158 (15475),| | (508° (901-9), bap.» ub. Sole. 


b.peaubl. ,.Soly-0-04ow.;,s.al.; 8.et. sl.s.w.; v.sl.s.al.; s.et.; slalk. 


- =. ClCsHsCOOH, 156.50. 
ve Se 541s, m.p. 243 (235),| 22 —, '3, 5-dieblores.) ChC<H:COOH, 
b.p. subl. Soly. 0.00772 w.; ‘v.s.al.; 190.95. .Need.f.al. m-.p. 182-3, 


~~. -¥.8.et. subl. Soly. s.al.; s.et. 
Ut‘)... St nn ee EEE 
For explanations and abbreviations see beginning of table. : 
573 


23 


24 
25 
26 
27 
28 


29 


31 


32 


- 


36 


37 


38 


39 


4i 


42 


43 
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Benzoic acid, 2, 3-dihydroxy- (0- 
pyrocatechuic acid; pyrocatechol-o-acid) . 
(HO)2C6HsCOOH, 154.05. Col.need. 
f.w. m.p. anh.204, b.p.d. Soly.s.w.; 
s.al.; s.et. 

—, 2,4-dihydroxy-. See f-Resorcylic 
acid. ; 
—, 2, 5-dihydroxy-. See Gentisic 
acid. " 

—, 2, 6-dihydroxy-. 
ic acid. 

—, 3, 4-dihydroxy~. 
chuic acid. 

—, 3, 5-dihydroxy-. 
ic acid. 

—, 3, 4-dimethoxy-. 
acid. 

—, 2, 3-dimethyl-. 
acid. 

—, 2, 4-dimethyl-. 
acid. 

—, 2, 5-dimethyl-. See 


acid. 


See y-Resorcyl- 
See Protocate- 
See a-Resorcyl- 

See Veratric 
See Hemellitic 
See 2, 4-Xylic 
Tsoxylic 


2, 6-dimethyl-. See 2, 6-Xylic 


1 
acid. 


—, 3,4-dimethyl-. See 3, 4-Xylic 
acid. : 
—, 3, 5-dimethyl-. 
acid, 

—, 2, 4-dinitro-. (NO2)2CsHsCOOH, 
212.05. Col.rhomb.pr.f.w. m.p. 182— 
3; frz. 180.9, b.p. subl, Soly. 1.85% 
w.; v.s.al.; 0.71%bz. 

—,2, 5-dinitro-. (NO2)2,CsHsCOOH, 
212.05. Col.need. or monocl.pr.f.w. 
m.p. 177. Soly. sl.s.h.w.; s.al.; s.et. 
—, 2, 6-dinitro-. (NO2)2CsHsCOOH, 
212.05. Col.needf.w. m.p. 202-3, 
b.p.d. Soly.s.h.w.; 8.al.; s.et. 

—, 3, 4-dinitro-. (NO2)2CsHs;sCOOH, 
212.05. Col.need. m,.p. 163, b.p. 165 
subl. Soly. 0.67%w.; v.s.al,; v.s.et, 
—,3, 5<dinitro-. (NOz)2CsHsCOOH, 
212.05. Yel.monocl.tab.f.w. m.p. 
204-5, b.p. subl. Soly. 1,91°w.; 
y.s.al.; sl.s.et.; 8.ac.a.; sl.s.bz., CS2. 
o-ethoxy- (salicylic acid ethyl 
ether). C:HsOCs6HiCOOH, 166.08. 
Col. oil, m.p. 19.3-19.5, (22), b-p. d. 
300+. Soly. sl.s.c., s.h.w. 

—, me-ethoxy-. C.:HsOCsHsCOOH, 
166.08. Col.need.f.w. m.p, 137, b.p. 
subl. Soly. si.s.h.w.; s.al.; s.et. 

—, p-ethoxy-. C:HsOCsHiCOOH, 
166.08. Col.need. m.p. 195. Soly. 
v.sl.s.h.w. 





See Mesitylenic 





574 


44. —, 


45 


46 


47 —, o-ethylamino-. 


48 


49 


50 —, o-fluoro-. 


51 


52 —, p-fluoro-. 


53 
4 —, 
55 —, 
56 —, 
57 —, hydrazodi-. 


58 —, o-hydroxy-. 
59 


60 


61 


62 


63 


o-ethyl-.._ C2HsCsHsCOOH, 
150.08. Col.need.f.h.w., n 1.51012%-5. 
m.p. 68, b.p. 259. Soly. v.sl.s.w.; 
v.s.al.; v.s.et. 

—, m-ethyl-. C:H;sCsHsCOOH, 
150.08. Col.need.f.dil.al., m 1.534510. 
D. 1.0421, m.p. 47. Soly. v-sl.s.w.; 
s.al.; v.s.et. ' 

—,  p-ethyl-. C:H;CsHsCOOH, 
150.08. Col.leaf.or pr.f.al. m.p. 113. 
Soly. s-h.w.; v.s-al.; v.s.et. 

See Anthranilic 
acid, N-ethyl-. 

—, m-ethylamino-. C2:HsNHCsH:- 
COOH, 165.09. Pr. m.p. 101, b.p. 
subl. Soly. y.sl.s.w.; s.al.; s.et. 

—, p-ethylamino-. C2H;NHCsH:- 
COOH, 165.09. m.p. 178. Soly. 
s.al.; s.et. f 

FCcsHsCOOH, 140.04. 
Need.f.w. D. 1.460%, m.p. 122. 
Soly. 0.722%5w.; v.s.al.; v.s.et. 
—,m-fluoro-. FCsHsCOOH8, 140.04. 
Leaf.f.w. D. 1.47445, m.p. 124. 
Soly. 0.150% w. 

FCsH:iCOOH, 140.04. 
Monocl.pr.f.w. D. 1.479%, m.p. 182 
(184-6). Soly. 0.127%w.; s.al.; s.et. 
—, o-formyl-. See Phthalaldehydic 
acid, 
m-formyl-. See Isophthalalde- 
hydic acid. 
p-formyl-. 
hydic acid, 
hexahydro-. 
carboxylic acid*, 


See Cyclohexrane- 


acid, 

See Salicylic acid. 
—, m-hydroxy-.  HOCsHsCOOH, 
138.05. Col.rhomb.f.w. or al. D 


14734, m.p. 201.3 (199-200). Soly. 
0.9218w.; s.b.al.; 9.7%et.; 0.01%bz. 


— p-hydroxy-. HOCsHsCOOH, 
138.05. Col.monocl.f.w. D. 1.443%, 
m.p. 213 (214.5-5.5), b.p. subl. 76. 
Soly. 0.795, 2.67w.; 39.344al.; 9.4"et. ; 
0.01"bz. k 

—, p-(e-hydroxybenzyl)- eat 
hydrolcarborylic acid). CsHsCH(OH)- 
CsHiCOOH, 228.09. Need.f.w. m.p- 
164-5, b.p. d. \Soly. s.h.w.;  s.al.; 
s.et.} sl.s.chl. 

—_, 4-hydroxy-3-methoxy-. 
Vanillic acid. 


_—, o-6-hydroxyyvinyl-, lactone. 


Isocoumarin, 


See 


See 


* Name approved by the International Union of Chemistry. 


See Terephthalalde- 


See Hydrazobenzoic » 
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64 Benzoic acid, o-iodo-.. IC; H:COOH,| 81 
247.96. Col.need.f.w. D. 2.249%5, 
m.p. 162. Soly. 0.095%w.; sl.s.al.; 
sl.s.et. 

$5 —, m-iodo-. ICsH:COOH, 247.96. 
Need.f.acet. D. 2.17135, m.p. 185-7, 
b.p. subl.d. Soly. 0.0117*w .;sl.s.al.; 
sl.s.et. 

66 —, p-iodo-. ICsHsCOOH, 247.96. 
Pl. or leaf. D. 2.18425, m.p. 269-70, 
b.p.subl.d. Soly. 0.0035 w.; sl.s.al.; 
si.s.et. 

67 —, o-isopropyl-.  (CHs;)2CHCsH+ 

COOH, 164.09. Col.pr.f.w. m.p. 51. 

Soly. s.h.w.; s:al.; s.et.; s.bz. 

—, p-isopropyl-. See Cumic acid. 

—, o-mercapto- (thiosalicylic acid; 

o-sulfhydrylbenzoic acid). © HSCsHs- 

COOH, 154.11. Lt.yel.need.f.al. m.p. 

164, b.p. subl. Soly. v.sl.s.w.; v.s.al:; 

s.et.; 8,ac.a. 

70 —, o-methoxy- (salicylic acid methyl 
ether). CHs0CsH:COOH, 152.06. 
Monocl.tab.f.w. D. 1.180, m.p. 98 
(100-1), b.p. 200, Soly. 0.5%0w.; vy. 
s.al.; v.s.et. 

71 —, m-methoxy-. CH;:0C;H«COOH, 
152.06. Col.need.f.w. m.p. 107-8, 
b.p. 170-2 subl. Soly. sl.s.c.,v. 
s.h.w.; v.s.al.; v.s.e6. 


72 —, p-methoxy-. See Anisic acid, 
73 —, methyl-. See Tolwic acid. 


74 —, 3, 4-methylenedioxy-. See 
Piperonylic acid. 
oe o-nitro-. NO2CsHsCOOH, 
167.05. Tricl.need.f.w. D. 1.5754, 
m.p. 147.5 (144-5). Soly. 0.68w.; 
2.8al.; 2.16"et.; s.alk.; v.sl.s.bz., chl.; 
ilgr. é 
76 —,—, ethyl ester. NO2zCsHsCOOC: 
H:, 195.08. Col.tricl. m.p. 30, b.p. 
148-50", Soly. i.w.;s.al.; s.et. 

47%—, —, methyl ester. NOsCsH+- 
COOCHs, 181.06. Yel. oil. D. 1.28622; 
1.28433, m.p. —8, b.p. 275 (269). 
Soly. i.w.; ~al.; et.; i-pet.eth. 

78 —, m-nitro-. NO2CeH:COOH, 
167.05. Monocl.leaf.f-w. D. 1.4944, 
m.p. 141.4. Soly. 0.31%w.; 3.3'al.; 
2.51Uet.; s.alk.; v.sl.s.ba., chl.; ilgr. 

19 —, —, ethylester. NO2CsHiCOOC2 
Hs, 195.08. Monocl.pr. m.p. 47 
(40-1), b.p. 298; 171%. Soly. i.w.; 
v.s.al.; v.s.et. 

~ $80 —, —, methyl ester. NO2CsHe- 

“ GOOCH:, 181.06. Col.need. m.p. 

- '°'78.5(70), b.p. 279. Soly. i.w.; sl.s.al.; 
s.et.; sl.s.me.al. 






















82 


83 


84 


85 


86 


87 


89 


90 
15 


91 


92 


93 


—, p-nitro-. © NO2CsHiCOOH, 
167.05. Monocl.leaf.f.w. D. 1.55032, 
m.p. 242.4, b.p. subl. Soly. 0.024% 
w.; 0.09!%al.; 0.22Uet.; s.acet., alk.; 
v.sl.s.c.bz., chl.; ilgr. 

—,—, ethy] ester, NOsCsHsCOOC2H:, 
195.08. Col.tricl.leaf.f.al. m.p. 57. 
Soly. i.w.; s.al.; s.et. 


—, —, methyl ester. NOoCsHe- 
COOCHs, 181.06. Yel.monocl.leaf. 
m.p. 96. Soly. i.w.; s.al.; s.et. 


—,  o-nitroso-. NOC.«H:COOH, 
151.05. Col.f.al. m.p. 210d. Soly. 
s.al.; v.sl.s.et.; 8.ac.a.; v.sl.s.bz. 


—, m-nitroso-. NOC<cHs:COOH, 
151.05. Col.cr. m.p. 230 d. Soly. 
s.al.; v.sl.s.et.; v.sl.s.bz, 


—,  p-nitroso-. NOCsH:sCOOH, 
151.05. Yelpowd. m.p. 250 d. 
Soly.s.al,; v.si.s.et.; sl.s.ac.a.; v-.sl.s.bz. 


—,pentamethyl-. (CH:);CsCOOH, 
192.12. . Need.f.w.. m.p..'210.5; b.p. 
subl. Soly. v.sl.s.w:; s.al. 

—, o-phenoxy-=- (salicylic acid phenyl 
ether). CeHsOCcHsCOOH, © 214.08. 
Rbomb.leaf.f.dil.al. m.p. 114.5, b.p. 
355 d. Soly. 0.0lw.; y.s.al.; v.s.et.; 
s.chl., glyc. 


—, o-phenyl- (0-biphenylcarboxylic 
acid), CeHsCseHsCOOH, 198.08. 
Col.monocl.need.f.al. D. 1.458%, 
m.p. 114 (111), b.p. 343-4. - Soly. 
sl.s.h., i.c.w.; v.8.al.; v.8.bz.; s.ac.a. 
—, m-phenyl- (m-biphenylcarboxylic 
acid). CsHsCsH«COOH, 198.08. 
Col.leaf.f.al. m.p. 160-2, Soly. i. 
(sl.s3) w.; v.s.al.; v.s.et.; v.s.bz., ac.a., 
lgr. 

—, p-phenyl- (p-biphenylcarborylic 
acid). CsH;sCceHsCOOH, 198.08. 
Col.need.f.al. or bz. m.p. 219 (224), 
b.p. subl. Soly. v.sl.s.h.w.; v.s.al.; 
v.s.et. 

—, p-phosphono- (p-benzophosphinic 
acid). (HO)2POCsH:COOH, 202.07. 
Need. f.w. m.p. >300. Soly. s.w.; 
s.al.; sl.s.HCl. 


—, o-propyl-. C3H;CsHsCOOH, 


164.09. Leaf.f.al. m.p. 58, b.p. 273. 


Soly. s.w.; v.s.al.; v.s.et. 
—, p-propyl-. C3H;CsHs:COOH, 


164.09. Col.leaf.f.w. m.p. 141. 
Soly. sl.s.h.w.; v.s.al.; v.s.et.; s.bz. 


—, Silico-. See Benzenesiliconie acid. 
—, o-sulfamyl- (0-sulfamidobenzoic 
acid). NH20.SCeHsCOOH, 201.12. 
Rhomb.f.al... m.p. 165-7. Soly. 
¥.8.w.; V.s.al.; v.s.et. 


For explanations and abbreviations see beginning of table. 


575 


97 


98 


99 —, o-sulfhydryl-. 


00 


01 
02 


03 


04 


05 


06 


07 


08 


09 


10 — 


11 — 


12 


13 
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Benzoie acid, m-sulfamyl-. NH20+ 
SCcscHsCOOH, 201.12. Need. or 
pl{.w. m.p. 238. Soly. v.sls.w.; 
v.s.al.; v.s.et. 

—, p-sulfamyl-. NH:2028C6Ha- 
COOH, 201.12. Need. or pr.f-w.|. 
m.p. 280d. Soly. v.v.sl.s.w.; v.s.al.; 
sl.s.et.; v.sl.s.bz. 

See Benzote acid, 
o-mercapto-. 

—, o-sulfo-. HOsSCsH:COOH:3H:0, 
256.15. Rhomb-.need.f.w. m.p. 68-9; 
=—3H2O, 105; anh. 141. Soly. 50w.; 
v.s.al.; icet. 

—, —, imide. 
—, m-sulfo-. 
2H.0, 238.14. 
anh. 141. 
i.bz. 


See Saccharin. 
HO;:SCsH:COOH-- 

Deliq.cr. m.p. 98; 

Soly.. s.w.; s-al.; v.s.et.; 


p-sulfo-. HO;SCsHiCOOH-- 
8H2O, 256.15. .Need.f.w. m.p. 94; 
anh. 260... Soly. v.s.w.; v.s.al.; vis.et. 
, 2 3, 4, Sctetrahyaeo=. See 1- 
Cyclohexene-1-carboxylic acid*. 
—, 2, 3, 4, 5-tetrahydroxy-. 
CsHGOOH, 186.05. Cr. m.p. 
Soly. v.s.w.; i-ler. 
thio- (benzenecarbothioic acid*). 
CsH:COSH or CsHsCSOH, 138.11. 
Yel. oil or cr. m.p. 24, b.p. ad. Soly. 
i.w.; al.; cet. f 
= p-(p-toluyl -. CH3C«6H.1COCe- 
H:iCOOH, 240.09, Need.f.acet. m.p. 
130 (224). Soly. v.sl.s.w.; v.s.al.; 
v.s.acet.; sl.s.bz. 
—, 2, 3, 5-triamino-. 
COOH, 167.09. Cr.f.w. 
h.w.; v-sl.s.h.al.; i-et. 


—, 3, 4, 5-triamino-. (NH2)3sCsH2- 
167.09. Need.f.w. m.p. 

>100, b.p..d. Soly. s.h.w.; 
ee et. 


—_, 2, 3, 4-trichloro-. 
COOH, 225.39. Need.f.al. m.p. 186— 
7 (129). Soly. sl.s.w.; s.al.; s.et. 


2, 4, 5-trichloro-. —_ sHs- 
cooH, 225.39. .Sm:need.f.w. mane 
163, b.p. subl. Soly. s.h.w.; s.a 
s.et. 


—_, 3, 4, 5-trichloro-. 


COOH, 225.39. 
subl. 


(HO)s- 
148. 


(NH2)3sCc6H2- 
Soly. v.s. 


ClsCcH2- 


ChyCeH2- 
Need.f.al. m.p. 203, 
Soly. s.h.w.;  v.s.al.; 
v.s.et. 


—, 2,3, 4-trihydroxy- (4-pyrogallol- 
earboxrylic acid). (HO)sCcH2COOH, 
170.05.. Need.fav. m.p. 200 d. b.p. 
subl. Soly. 0.13!*w.; sial.; v.s.et. 





14 —, 


15 


16 —, 3,4, 5- trihydroxy-. 
1? — 


2 — 
21 
22 


23 —, 
24 
25 


26 


20 
28 


29 
30 


31 


32 
33 


2, 4, 5-trihydroxy- HeEOOH 
gentisic acid). ab) Ce OOH, 
170.05. Need.f.w.. Mm.p. . 17-8. 


Soly. v.s.h.w.; v.s.al. 
—, 2, 4, 6-trihydroxy- 
nolearbozylic . acid). HO); 
COOH, Cr.f.w. M.p.. 100 sy 
Say eee eee eS ibz. 

‘See Gallic 


—, 2%, 3, 4-trimetho: (CH30)s- 
CsH2COOH, 212.09. Cr. f.et. _m.p- 
97-9. Soly. 8.w.; 8.al.; s.et. 

—, 2, 4, 5-trimethoxy-. See Asarontc 
acid, 

—, 3, 4, 5-trimethoxy- tac ‘acid 
trimethyl ether). .(CHsQ)sCsH2COOH, 
212.09. Monocl. ol. need f.w. M.D. 168, 
b.p. 22> Gin . vishe.w.; v.s.al.; 
v.s.et.; v.8.ch 

= 2, 3, Ted eames 
tylic acid. 

—, 2, 3, 5-trimethyl-, 
Sa ie acid, 

—, 2, 3, 6-trimethyl-. (CH3)3Ce- 
HCOOH, 164.09. Need.f.w. ojm-D- 
84; 105-6. Soly. s.w.; s.al.; s.ef. 


Pad 5-trimethyies See Durylic 
acid. 


_-, “2, 4, 6-trimethyl-. 
durylic acid. 

—, 3,4, 5-trimethyl--. 
durylic acid, 

—, 2, 4, 6-trinitro- (sym-trinitroben- 
zo1c acid). (NO;)2CsH2COOH, 243.04. 
Yel.rhomb.need_f.w. m.p. 228.7 (220— 
3), b.p. subl. d...,Soly, 2.05%w.; 
26.6%al.; 14.7%et. 
Benzote amide. See Benzamide. 


Benzoie anhydride (benzoic acid 
anhydride). (CsHsCOz)O, © 226.08. 
Col.rhomb.pr., n 1.57665, D. 
1.19894%, m.p. 42, b.p. 360. Soly. 
i.w.; 8.al.; s.et. 

Benzoic sulfinide, See Saccharin. 
Benzoin pepsin pate ge LS a 
hydroxy | a-phenylacetophenone 
HsCHOHCOC¢Hs, 212.09. Co: pe 
fal, D. 1.310%, m.p- 137, ay 3 
19412, Soly. 0.03% w.; s.al.; shs.et. 

—, ethyl ether (a-ethowry-o-phenyl- 
acetophenone;  2-ethoxy-1, 2-diphen e 
l-ethanone). CsHsCH(OC:Hs)CO 
Hs, 240.12. Need.f.lgr. m.p- 62, 
b.p. 184-6. Soly.s.al.; 8.et.; v.s.bz. 
—,imide. See Amaron. 

=, l-oxime, .CoHsGH(OH)C(: NOBy 
CcHs,.., 227011. ,amor.powd. 
pr-f.bz. m.p- 163-4 (149-84). Soly. 
1.w.; 8.al,; s.et.; s.acet. 


HOC. tag | 


acid. 


See Prehni- 
See y-Iso- 


See . 8-Iso- 
See a-Iso- 
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34 


35 


Se 


4 — nitro-. 


46 
47 


49 


Benzol, Benzole. See Benzene*. - 


ae ts . ee Se ole. De eee 
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Benzonitrile (benzenecarbonitrile*: 
yl cyanide). \CsHsCN, . 103.05. 
liq., 2. D.. 1.010233, 

- —13, b.p. 190.7. Soly. 1™w.; 

peali; ~et. 

—, o-amino-. See Anthraniloniirile. 

—, m-amino-. ‘(m-aminophenyl cy- 

anide). NH2CsH:CN, 118.06. Need. 
» 53-4, Db.p. 288-90. Soly. 

8l.s.w.; s.al.;'s.et. 

—, pramino-= (p-aminophenyl cyanide). 

NH:CsH:CN, 118.06. _Col-monocl.pr. 

m.p. 86, b.p.d. Soly.  ¥.s.h.w.; 

v.s-al.; v.s.et.; i.HCl. 

—, p-bremo- henyl cy- 

anide). BrCsH:CN, 181.96. Need. 

f.w. m.p. 113, b.p. 235-7. Soly. 

s.h.w.; s.al.; v.s.et. 


H.CN, 137.50. . Need f.al. 
(93-4), Db.p. 223. Soly. 
s.al.; s.et.; s.bz. 
—, methyl-. See Tolunitrile. 
—, o-nitro- _(2-nitrobenzenecarboni- 
trile*; o-nitrophenyl cyanide). NO 
CsH:CN, 148.05. Silky need-f.w. 
m.p. 109. Soly. s.h.w.; s.al:; s.et.; 
8.ac.a. F 
—, m-nitro-. NO:C:sH:CN, 148.05. 
Need.f.w. m.p. 118° (115-6), b-.p. 
subl. Soly. sl.s.w.; s.al.; s.et. 

> NO:CsH:CN, 148.05. 
Yelleaff.al.m.p. 147. Soly.sl.s.c.w.; 
sl.s.c., s.h.al.; s.chl., ac.a. 


Benzoja)phenanthrene. See Chrys- 
ene, 
Benzo[defjphenanthrene. See Py- 
rene. 
Benzo[/jphenanthrene. See Tri- 


phenylene. 
Benzo/a)phenazine (a-benzophena- 
zine; aB-naphthophenazine). CwHs:Noe:- 
CcHs, 230.09. Yel-need.f.bz. m.p. 
142.5, b.p. >360. Soly. i.w.; v.sl. 
s.al.; v.sl.s.et.; sl.s.¢.bz. 

Benzo[b|phenazine, 5, 8-dihydro- 
8-imino-5-phenyl-. See Rosinduline. 
Benzophenone (phenyl ketone; di- 
phenyl ketone; benzoylbenzene; a-oxodi- 
phenylmethane). (CsHs)2CO, 182.08. 
a(stab.) col.rhomb.pr.; B col/monocl. 
pr. D. a1.09768§; 81.108%,; m.p. 
@49; 826; 745-8; 5—51, b.p. 306. 
Soly. i.w.; 13.5%al.; 17.533; s.chl. ) 
—, oxime. (C;Hs)2C:NOH, 197.09. 
Need. m.p.. 144 (141-2.5). Soly. 
v.sl.s.w.; s.al.; v.s.et.; v.s.acet: s.alk. / 





52 


54 


56 


Gt 


phenylhydrazone. .. (CsH:):C: 
NCH 272.14. Need. m.p. 137 


53 —, 2-amino- (0-aminophenyl ‘phenyl 


ketone; o-benzoylaniline). CsHsCOCe- 
H:NH2, _ 197.09. PaiyelJeaf. m.p. 
108.. Soly. s.al.; s.et. 


—, 3-amino- (m-aminophenyl phenyl 
ketone; m-benzoylaniline). ~ CsHiCOC;- 
H:NH:, 197.09. Yel.need. m.p. 86. 
Soly. sl.s.w.; sali} set) = 


—, 4-amino- (p-aminophenyl phenyl 
ketone; p-benzoylaniline), “CsHsCOCs- 
H.iNH2,.197,09. Leaf.f.dil.al. m.p. 124 
(110-5).  Soly. sl.s.w.; s.al.: s.et. 

—, 4, 4’-bisdimethylamino- (Mich- 
ler’s, ketone; tetramethyl-4, 4’-diamino- 
benzophenone). CO CésHsN(CHs)sJe, 
268.17. Glit.leaf.f.al. m.p. 174, b 
>360 sld. Soly. 0.045%.; vs.a ie 
v.s.et.; v.s.bz. 

—, 2, 2’-diamino- (bis-0-aminophenyl 
tetone). NH:CsHsCOCsHsNHe, 
212:11: Pa.yel.leaf.f.dil.al. m.p. 
132-3. Soly. i:w.; s.al. 


—, 3, 3’-diamino- (bis-m-aminophen- 


yl ketone). NH2CsH:COCsH:N Ho, 
212.11. Yel.need.f.al. m.p. © 173-4 
(171), b.p. 2854. Soly. s.h.w.; s.al.; 
8.et. 

—, 4, 4’-diamino- (bis-p-amino henyl 
Eetone). NH:CsH:COCs 4NHe, 
212.11. Hex. or rhomb.need_f.dil.al. 


m.p. 244 (237). 
i.w.; s.al.; s.et: 
—, 2, 2’-dihydroxy- (bis-o-hydrory- 
phenyl ketone). HOC:H:COC;H:OH, 
214.08. Leaf. or pr-f.lgr. m.p. 59-60, 
b.p. 340. Soly. iw; 8.al.;  s.et.; 
s.chl, , 
—, 2, 3’-dihydroxy- (m-h ydroxzyphenyl 
o-hyaroryphenyl ketone). HOCsH:- 
COCsH:OH, 214.08. Need f.w. m.p. 


Soly. s.h-w., d. by 


126. Soly. s.al.; s.et: 
—, _2, 4-dihydroxy- (4-benzoylresor- 
cinol; 4-benzoresorcin), CsHsCOCeHs- 


(OH)s, 214.08. m.p. 144. 
s.al.; s.et. 

—, 2, 4’-dihydroxy- (0-hydroryphenyl 
p-hydrozyphenyl _ ketone; _ p-salicylyl- 
phenol). HOCsHiCOC:H:08H, 214.08. 
Yel-pyram.f.bz. or pl-f.h.w. m.p. 
150-1 (147-8). Soly. s.h.w.; s-h.al.; 
y.s.et.; s.bz., alk, 

—, 2, 5-dihydroxy- (2, 5-dihydrory- 
phenyl’ “phenyl » ketone): (HO)s:CsH3- 
COCsHs,. 214.08. Yel-need f:dil.al. 
#2-D 125., , Soly. s:h.w.; .3.al.; s.et.; 
s.bz. 


Soly. i.w.; 


For explanations and abbreviations see beginning of table. 
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a 


42 


73 


Wa 


1 — 


76 


77 


78 
79 p 


80 
Si 


82 
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Benzophenone, 3, 3’-dihydroxy- 

bis-m- Shey aT fortes i 
Setar wrt 214.0: Sm.need.f.w. 
mp. 170 (162-3). Soly, 8,W.; 8.al.; 


—, 38, oleate pt a eed Ah 


droypheny rl 
EGR Tay ARS OOM Pe! 
m.p. 206 (197-200). Ssoly, s.h.w 
s.al,; wt s.et. 
4’-dihydro (bis-p-hydroxy- 
ketone). HOC, HyCOCe.H40 
Yel. Made at m.p. 210, b. Dp. 
subl. Soly. v.s.h.w.; y-8.al.; v.s.et.; 
s.me.al., acet.; i.bz., chl., CS2 
—, 2, 4- dihydroxy-6-m et h Ooxy-- 
See Isocotoin, 
—, 2, 6-dihydroxy-4-methoxy-. 
See Cotoin, 
—, 4, 4’~dimethyl- (di-p-tolyl eet 
C Hs Cs Hi C O Cos Ha C'Hs,, 210.11 
Rhomb.f.al. m.p. 95. (91-2), b. p. 
333-475, Soly. i.w.; v.s.al.; v.s.et.; 
s.chl., CSe. ; 
—, p-hydroxy-. . HOCsHsCOCcHs, 
198.08. Rhomb. leaf.f.dil.al. m.p. 134. 
Soly. s.h.w.; v.s.al.; v.s.et. 
oanitror fecpsophengt «3 
ketone)... NOxCeHsCOC ols 
Col.monocl.f.al. m.p. 105. 
sl.s.al. 
m-nitro-. NO2CsHiCOCcHs, 
227.08. Col.need.f.al. 
b.p. 23418. Soly. s.al. 
—, p-nitro-.. NOCcHsCOCcHs, 
227.08. Col.leaf.f.al. m.p. 138. Soly. 
aS Jes ia ott ate bz., Cd2. 
2, 4, 6, 3’, 4’-pentahydroxy-. 
See Maclurin, 
2, 2’, 6-trihydroxy- (2-salicylyl- 
resoret nol). (HO) 2CoHaC ‘OC HAOM, 
230.08. Yel. leaf. fal, m.p. 133. 
Soly. sl.s.h.w.; s-h.al.; s.et.; s-bz., alk. 
» 2% 3, 4- trihydroxy+ (4-benzoyl- 
pyrogallol; alizarin yellow A). CoHs- 
COCsH2(OH)s, 230.08. Yel.need.f.dil. 
al. m.p. . Soly.. sl.s.w.; s.al.; 
s.et.; s.alk., H2SO4; sl.s.bz. 
Benzophenonecarboxylic acid. 
See Benzoic acid, benzoyl-. 
fi Renser henonedicarboxylic 
a See Baca acid, p, p’-car- 
bonyldi-. 


2, 3- Benzophenone dicarboxylic 
acid. See Phthalic acid, 3-benzoyl-. 

2, 5- Benzophenonedicarboxyll ¢ 
acid. | See J'erephthalic acid, benzoyl-. 


3, 4-Benzophenone di carboxylic 
acid. See Phthalic acid, 4-benzoyl-. 


hal 
214,08. 


phenyl 
227.08. 
Soly. 


m.p. 94-5, 











83 
84 


*| 85 


87 


89 
90 


92 
93 


95 


97 


98 


99 


00 
OL 


p-Benzophosphinic acid. See Ben- 


zoic acid, p-phosphono-, 


Benzopinacol (1, 1, 2, 2-tetraphenyl-. 


1, Neen c toy teeraphenylethytene 
benz (0) pinacone). 
COHCO CoHs)2, 366.17 peo 
186d. Soly. 2.02h.al.; s.et. 
6-Benzopinacolin ke gramienylacea- 
phenone; Ma te dlar Rt en- 
yl trityl ketone). (CeHs oon. 
348.16. Need. m.p. BD. 5. Soly. 
i.w.; Lakes s.h.al.; s.et.; v.s.bz., 
chl., CSz 
Bensapinatome. 
Benzopyrazine. 
Benzo(b|pyridine. See Quinoline. 
Benzo(c|pyridine. See Isoquinoline. 
Bensole| pyr tiaaes See Quinazo- 
une, 
1, 2-Benzopyrone. See Coumarin. 
1, 4-Benzopyrone, y-Benzopyrone 
See Chromone. 
2, 1-Benzopyrone. 
Benzol[b|pyrrole. 
Benzoquinhydrone, 
hydrone, 
Benzo(f|quinoline (5, GBeneoayine- 
line; B-naphthoquinoline). C3 
179/08. Sm. leaf.f.h.w. m.p. 93, 
351. Soly. s.h.w.}, v.s.al. 
v.s.bz. 

—, %3-methyl- 
quinoline; B-naphtho 
IsNCHs, 193.09. 

82, b.p. >300. 
s.et. 
Benzo[h|quinoline (7, 8-benzoquino- 
line; — a-naphth Ym CiHoN, 
179.08. Monoel. m.p. 52, b.p. 
351 (223), Soly. y.sls.w.; v.s.al; 
v.8.et.; 8. * 

—, 2-methyl- 
quinoline; a-naphtho 
HsNCHsa, 193.09. 
Soly. i.w.; 8.al. 
p-Benzoquinone. See Quinone. 
4-Benzoresorcin. See Benzo- 
phenone, 2, 4-dihydroxy-. 
Benzothiazole. (Numbered begin- 
ning S = 

Benzothiazole, 2-(2, 4-dinitro- 
phenylthio)- — (2- -benzothiazyl 2, 4- 


ae Aig ote nyl sulfide). 
ek eS {SCoHs(NOs)2]:N, 


D. . 1.2438, 
i.w.;) sl.8.c., 


ly- 
s)e- 
™. Dp. 


See Benzopinacol. 
See Quinowaline. 


See Isocoumarin. 
See Indole. 
See  Quin- 


ro 
v.8.et. ; 


3-methyl-5, ovens g- 
rey am 


sour ren 4 mp. 


(2-methyl-7, 8-benzo- 
oguinaldine). Cis- 
iq. b.p. >300. 


m.p. 
s.h.al.; 


~ Yel.cr. 
Soly. 


43,96!" 
160-2. 
sl.s.et. 


* Name approved by the International Union of Chemistry. 
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14 


15 
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Benzothiazole, 2, 2’ - dithiobis - 
(2, 2/-dibenzothiazyl disulfide). CiusHs- 
NoSs, 332.32. Lt-yel.er. é 
m.p. 180.0, b.p. d. 
y.sl.s.h.al.; v.sl.s.chl. 
—, mereapto-. See Benzothiazole- 
thiol. 
—,  2-methyl- (u-methylbenz 
thiazole; ethenylaminothiophenol). 
SC(CHs) :NCsHg, 


149.12. Lig. b.p. 238. Soly. i-w.; 
s.al. 


—, 2-phenyl-_ (benzenylaminothio- 
phenol). CsHsSC(CeHs):N, 211.14. 


Need f.al. m.p. 115, b.p. 360. Soly. 
iw.; s.al.; s.et.; 5.CS2, dil. HCl. 

2-Benzothiazolethiol (2-mercapto- 
benzothiazole; o-thiocarbamidothio- 


phenol). CsHsSC(SH) :N, 167.17. 


D. 1.4232, m.p. 179.5, 


Lt-yel.cr. ‘ 
. Soly. i-w.; s-b.al.; v-.sl.s.et.; 


b.p. d 
8. 
benzoate. CisHsNOS:2, 271.20. 
Yel.cr. m.p. 132. Soly. i.w.; sl.s.c., 
s.h.al.; sl.s.et. 

mercaptide with a, §-diphenyl- 
guanidine. CzoHisN:S:, 378.29. Yel. 
D. 1.00, m.p. 173. Soly. i.w.; 
s.al.; i.et. 

—,  6-nitro-, diethylthiolthiono- 
carbamic ester. Ci2HisN202Ss, 327.31. 


Fine yel.cr. m.p. 122. Soly. i.w.; 
s.h.al.; s.et.; s.bz. 

Benzothiofuran. See Thionaph- 
thene 


Benzothiophene.° See Thionaph- 
thene. 


o-Benzotoluide 
dine). CsHsCONH sHsCHs, 211.11. 
Rhomb.need., n 1.621, 1.654, 1.691. 
DP. 1.205%, m.p. 146 (135-6.5) .| 
Soly. sl.s.h.w.; s.al.; s.et. } 
m-Benzotoluide (N-benzoyl-m-tolui- 
dine; m-benzotoluidide). CeHs- 
CONHC.<H:CHsz, 211.11. ra lp 
f.dilal. D.1.170%,m.p.125. Soly. 
10.02%al. 

p-Benzotoluide (N-benzoyl-p-talui- 
dine). CsHsCONHCsHsCHs, 211.11. 
Rhomb.need.f.al. D. 1.202%, m.p. 
158, b.p. 232. Soly. i.w.; 3.3%al.; 
s.et. 

1, 2, 3-Benzotriazole 
zene; benzene azimide). 


119.06. Need.f.bz. m.p- 
73.5. Soly. i.w.; s.al.; s.bz. 


(aziminoben- 
CsHiNHN:N, 


100, b.p. 










W 
18 
19 


21 


N-benzoyl-o-tolui-| 25 


26 


27 


28 


29 


30 


Benzotrichioride. See 
e-trichloro-. 
Benzotrifluoride. See Toluene, 
trifluoro-. 

Benzoxazole, 2-methyl- (O = 1) 
(u-methylbenzorazole; ethenylamino- 
phenol). OC(CHs):NCsHa, 133.06. 


Liq. D. 1.1363, 201. Soly. 

i.w.;s.al.; et. 

2(3)-Benzoxazolone (O = 1) (0-hy- 

droxycarbanilic acid cos eart 
CsHsOCONH or CsHsOC(OH):N, 


Toluene, 


a- 


b.p. 


133.05. Col.need.f-h.dil.HCl, m.p. 
141-2 (138). Soly. sl.s.c.w.; v.s.al.; 
v.s.et. 


2, 3, 1-Benzoxaz-l-one (denzaldor- 
imecarborylic anhydride). 


CeHi:COON:CH, 


147.05. Cribs. mp... 4d. 120. 
Benzoyl-. For benzoyl derivatives see 


the parent compounds (e.g., for 
benzoylacetic acid see Acetic acid, 
benzoyl-). See also ‘* benzoate’ under 
names of alcohols and phenols. 

Benzoyl azide (benzazide). CscHs- 
CONs, 147.06. Col.pl.f-acet. m.p. 


32, b.-p. exp. Soly. i.w.; s.al.; s.et. 


Benzoyl bromide (benzenecarbonyl 
bromide*). CsHsCOBr, 184.96, Col. 
fum.liq. D. 1.570%, m.p. 0; frz, 
—24, b.p.. 218-19. Soly. d.w.; 
s.d.al.; <et. 

Benzeyl chloride (benzenecardony! 
chloride*). CsHsCOCl, 140.50. Col. 
fumzliq., .» 1.55369. D.. 1.2187}8. 
m.p. —1i, b.p. 197 (1947").  Soly. 


d.w.; s.d.al.; «et.; s.bz., CS:, oils. 


—,p-bromo-. BrCsH.«COCl, 219.40. 
Col.need. m.p. 42, b.p. 245-7 sl.d. 
Soly. d.w.; v-s.al.; v.s.et.; s.bz., lgr. 


—, 3, 5-dinitro-. (NO:)2:CsH:COCl, 
230.50. Yel.need.f.bz. m.p. 68-9, 
b.p.196%. Soly. d.w.; d.al.; s.et. 


—_, p-methoxy-. See Anisoyl 
oride. 

m-nitro-. NO2CseH.COCl, 
185.50. Yelpr. m.p. 34, b.p. 278. 
Soly. d.w.; dal; s.et. 

—, pnitro-. NO:CsH,COCI. 
185.50. Yel.need.f.lgr. m.p..72, b.p- 
15445. Soly. d.aw.; dal.; s.et. 
Benzoyl cyanide (a-keto-a-tolu- 
nitrile; 2-026-2-phenylethanenttrile) . 
CsHsCOCN, 131.05. Col.tab. m.p. 
32-3, b.p. 206-8. Soly. i.w.; v.s.al.; 
v.s.et. 


: 


For explanations and abbreviations see beginning of table. 
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37 


38 


39° — 


40 


41 
42 


43 
44 


45 


46 


47 
48 
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disulfide. (dibenzoyl \ di- 
(CsHsCO)2Se, ~274:20.\-<Pr. 
CSo, m.p. 133 (128)4b-P 

25 


Benzoyl 
sulfide) . 
f.h.al., et. or 
d. Soly. i.w.; sl.s.al.; sl.s.et.; 8 
i.NHsOH. 

Benzoyl fluoride (henvenccarbonyl 
fluoride*). CsHsCOF, 124.04. . Fum. 
liq. D. >1, b.p. 154-5 (145). Soly. 
hyd.h.w.; veal: v.s.et. 
Benzoyl hydroperoxide. 
benzote acid: 

Benzoyl 
todide*) . 


See Per- 


iodide (benzenecarbonyl 
CsHsCOI, 231.96.' Need. 
or leaf. m.p. 3, b.p. 135%, Soly. d. 
w.; s.al.; et: 


Benzoyl peroxide (dibenzoyl er- 
oxide). (Ce6HsCO)202, 242.08. ol. 
rhomb.f.et.,) 1.545, 1.546} . 1.837. 
m.p. 103. 5. (106-8), b. p- exp. Soly. 
sl.s.w.; s.al.; siet.; | 2.5345CSe; s.bz., 
olive Dil 
Benzpinacone. See Benzopinacol. 
Benzyl-. For benzyl derivatives see 
the parent compounds (e.¢., for benzyl- 
benzoic acid see Benzore acid, benzyl-). 
Benzyl alcohol (phenylcarbinol; a- 
CoH CH2OH, 108.06. 

Col.lig., » 1. S366. D. 1.05038, m.p. 
‘15.3, D. Pp. 205.2; 93%. Soly. 47w.; 
66.7 50%, cabs. al.; \eet.; echl., 
me,al.; s.acet. 

—, esters. See ‘‘benzyl ester” 
the corresponding acids: 
—, o-chloro-. ClC;H:CH20H, 
142.51. Need. or leaf.f.dil.al. m.p. 
72, b.p. 230. Soly. :sl.s:w:;)-s/al.; 
s.et. 
—, 3, 4-dihydroxy-a-(methyl- 
aminomethy}])-. See Adrenaline: 
_, a, a-dimethyl-. See 2-Pro- 
panol, 2-phenyl-. : 
—, o-hydroxy-. 


under 


See Saligenin. 
m-hydroxy- (a, 3-toluenediol), 
HOC.HiCH:OH, ° 124.06, Need.f.bz. 
m.p. 67, b.p. 300 d. Soly, v.s.how.; 
v.8.al.; v.8.et. 

—, p-hydroxy~ (a, 4toluenediol). 
HOCcHsCH:OH, 124.06. Col.need. 
f.w. m.p. 124 (110), b.p, 252. Soly. 
8.W.; V.8.al.; v.s.et. 

4- -hydroxy-3-methoxy«i 
J ‘anillyl alcohol, 

—, p-isopropyl-.) See Cumic alcohol. 
o-methoxy- (saligenin 2-methyl 
ether). CHsOCeHiCH20OH, 138.08: 
Liq., n 1.549% D. 1.049538, b.p. 
248-50; 131-215. Soly..v.sl.s.w.; sial.; 
met. 


_, p-methoxy-. 


See 


See Anisyl alcohol. 











50 
51 — 


52 
53 


54 


55 


56 


57 
58 


59 
60 
61 


62 


63 


64 


ries “ig mor p-methyl~» » See Carbinol, 
tolyl- 


—, a-methyl- (methylphenylearbinel; 


1-phenylethanol). CsHsCH(CH;)0H, ‘ 
122.08. Col.liq. D. 1.013%; 1.000%, 
- 205 (105-712)... Selys isw.; ~al.; 
cet. 

35 4-methylonediony= See Pip- 
eronyl alcohol: me 

—, o-nitro-. NO:C:H.CH:0H, 
153.06. _ Need.f.w. m-.p. 74, b.p. 
168, Soly. si.s.c.w.; s.al.; s- et. 

—, m-nitro-. NOsCsHiCH30H, 
153.06: 


Rhomb, m.p. 27, b.p. 1803) 
Soly. sh.s.w.; s.al.; vis.et. - 

—, —,, benzoate (m-nitrobenzyl benzo- 
ate). GsHsCOOC 2CsHsNOz, 257.09. 
m.p. 69.0-.5. _Soly. i.w.; s.al.; s.et. 
p-nitro-. NO.CsHiCH20H, 
153.06. Need.f.w. m.p. 93, b.p. 
185". Soly. sl.is.c., s.h.w.; v.scal.; 
v.8.et. > ’ 

—, thio-. See a-Tolwenethial. 


Benzylamine (c-aminotaaale Ce- 
HsCH2NHe, 107.08. Col.liq., m 1.5401. 


D. G.ag RG b.p. 185, Soly., ow.; 
oal.; cet lan 

>, -ncetyls; See Acetamide, N- 
benzyl-. 


—, N, N-dipheny. 
amine, N-benzyl-. 
o-methyl- (achenylathylamirie 
l-amino-1-phenylethane). CsHsC 
(CHs)NHe,- 121.09. Arom.oil. D. 
0.93955, b.p. 187.4. Soly.. 4.2%w.; 
coal.; cet. ; : 

=, N-methyl-N-phenyl- (N-benzyl- 
N-methylaniline), »» CsHsGHgN(CHs)- 
CcHs, 197.13. Liq. mas 9.2, ty Se 306. 
Soly. i.w.; v.s.al.; v.s.et 


_;,:N-nftroso+N-phenyle (Ne spi 


‘See Diphenyl- 


, 


benzylnitrosamine). Sep AHO)- 
CoHs, 212.11... Yel.need-f.al. =P: 
ie 8. Soly. -i,w.; s.al.; s.et,; s.ch 

_ Igr. 

—, N-phenyl- CN bene tapetttre) Ce- 
HsCH:NHG.Hs, 183.1 Col.monocl. 
pr.f.al.. D. T Be1skhy 1,038 , m. P. 
Br 8° (32), Dep. 306—-7:’ Soly. iw. 
s.al.; s.et.; s.h.me.al. 


67 


Benzyl aetié, See Toluene, a+triazo-. 
Benzyl bromide (a-bromotoluene). 
CesH:CH2Br, 170.97. Aa poisiliq. D. 
1.438%, m.p. —4.0, b.p. 198. Soly. 
i.w.; wal.; cet. 

Benzyl chloride): (achlorotoluene). 
CcHsCH:Cl, 126.51. Col.liq., n 
1.54155. D. 1.10264, m.p. —43 
(—48), ot 179. Sely. i.e: dih.w.; 


oal.; wet 





580 
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68 Benzyl chloride, o-bromo-— (0-| 85 —, compd. with chloroform. C29 Hj9- 
bromo-a-chlorotoluene). BrCsHiCH:Cl, NOs-CHCls, 472.54. Tricl.tab.f, Ae 
205.42. b.p.) - 124-67. Soly. i.w.; m.p. 179. 
y.s.al.; v.s.et. 6 —, hydrochloride. CzHisNOs:HCl- 

69 —, p-bromo- ee romereseNen tobe 2H20, 425.65. Or.need, or yel.powd. 
ene). BrCsHsCH2Cl, Need-f.al. or Soly. s.w.; s.al. 
pet.eth. m.p. 41, b.p. 236. Soly.| 87 —, nitrate. _C2HisNOs-HNOs, 416.17. 

. dw.; ¥,8-h.al.;.-v.8, et. : Yel.need. Soly. sl.s.w. 

70 — ehiloras (a, 4-dichlorotoluene).| 88 —, sulfate. C2Hi9NOs-H2SOx, 451.23. 

Pa cive: sCH2Cl, 160.96. Need. m.p. Yel.need. Soly. 1%w.; sl.s.al. 

29, bp, 222 (214) d. Soly.. i.w.;] 39 —, tetrahydro-. Sea! Canaatn’s Hy 
8.c., V.8.h.al.; s.et.; s.ac.a., CSe, bz. ar ober Bertie. 

71 Benzyl cyanide. See a-Tolunitrile. | 99 Berberonic acid (2, 4, 5-pyridinetri- 

72 Benzyl disulfide (dibenzyl ee hee carboxylic acid*). CsH:N(GOOH)s- 
a-(benzyldithio)toluene). (CsHsCHe)2- 13H20, 238.07. Tricl.pr. m.p. 235; 
Sz, 246.23. . Leaf-f.al. m.p. (1) mie 2; anh. 243. Soly. visl.s.w.;  v.sl.s.al.; 
(2) 69-70. Soly.  v.sl.s.w.; s.hual.: i.et.; s.dil.a.; i.bz., chl. 

a -et.; 8. ha h. re cal. 91 Betacaine. See 6-Eucaine. 
73 Benzyle er Samarra ether).| 92 Betaine (lycine; oryneurine; trimethyl- 
) (CsHsCHs)20, 198.11. Col.oil. lycocoll; (carboxymethyl)t imethylam- 
1. 0428°2, m.p- 4-5, b.p. 295-8 (157- ana Wk dito eakeee ce Are 
60%). Soly. 1.w.; v.s-h.al.; s.et, COCH:N(CHs)30, , «117.09... Col. 

74 Benzyl hydrosulfide. See a-Tolu- het ey Aas wares 
enethiol. monocl.pr. or leaf. m.p. 293d. Soly. 
Benzylidene. See Benzal. 157w.; 8.6!8al.; v.sl.s.et. 

15 rena ae sr anc pamages Cath C;H:-| 93 Betel phenol. See Chavibetol. 

aI, 217.97. Col.cr. D. 1.733%, 1 h a 
m.p. 24, b.p. 93.  Soly. i.w.; s.al.; re ee A pe ul etext dé xc sae 
s.et.; 8.CS2, 264.09. Cpe Atal, a Seay a: 

76 Benzyl mercaptan. See o-Toluene- s.al.; s.h.et.; s.h.bz. 
thiol. 95 Betorcinol. ‘See Resorcinol, 2, 5- 

77 Benzyl mustard oil. See Isothio- dimethyl-. { 
cyanic acid, benzyl ester. 96 Betuliniec acid. CssHssOc, 582.42. 

_78 Benzylnitrosamine, N-phenyl-. Wh.powd. m.p. 195. Soly. sl.s.w.; 
See Benzylamine, N-nitroso-N-phenyl-.| ~ eae 

79 Benzyloxyamine* 0)-b j-| 97 Betulinol (betulin; betula camphor; 
Ria resyia mine). eT CEN ORL birch camphor). CasH@Oa(?), 540.47. 
123.08... Oil, b.p. 118-9. Soly.| | Need-f.al., [a] 19.96°39 in pyr. m.p. 

f S.W. 251, b.p. subl., d. Soly: i.w.; 0:85c., 

80'Bensyl sulfide (didencyl sulfide),| _ 4-27b.al.; 0.40., 3.07h.et. a 
(CsHsCH»)28S, 214.17... Col.rhomb.pl,| 98 b 2 p’-Biacetanilide. See Benzidine, 
f.et. or chl. .D. 1.07123%, m-p. 49. N, N‘-diacetyl-. 

Soly. i.w,; 8.al.; s.et. 99 Biacetyl. See 2, 3-Butanedione*. 
81 yok geeryonee Atlas seulfone) 00 Biacetylene. See Butadiyne. 
6s 2)25Q02, 6.17 e a e . 
“tba. “mip. 151, b.p. 290el.d. ..Soly. o1 Biauyi- See 1,5 Be 
s.h.w.; sl.s.al.; v.s.acet.; s.bz., ac.a.., | 02 es p’-Bianiline. © See 2, 4’-Biphenyl- 

82 Benzyl sulfoxide (dibenzyl sulfoxide),| ' me 
(CHHLCHD:0, 230.17, Leatd-al. o¢| 03 d, 2’=Bianiline. "See Benzidine. 

w. m.p. 134° (130), b.p. d: 210.| 04 4, 4’-Bi-o-anisidine (2, 2’-dimethory- 
Soly. i.c., s.h.w.; s.al.; s.et. en bak ta y) aieucts. 
83 Berbamine. CisHiNOs-2H:0 DESDE sees, MCLGs eae Se 
° i m.p. 137-8 (131.5). Soly. sl.s.h.w.; 

333. 19. Leaf.f.al., [c] ~ 6°D- ‘m.p- s.al.; slis.et.; s.acet., chl., bz 
jo Bh, 200,” Soly. s.al. ; 05 Biarsine, tetraethyl- (ethyl cacody/; 

84 Berberine. Be NOE oe | 443.23. bis(diethylarsenic))s: (G2Hs)zAsAs- 
Yel.anh.need.f.et. ; er.(+6H20)f.w. (C2Hs)e, 266.02. ..Liq., ign, in air, 
m.p.anh.-145. 'Soly. 224%w.; Ic.al.;| n 1.4709. D. 1. 138877, i“ p- 185-90. 
v.sl.s.et.; sl.s.chl., bz. Soly. i.w.; s.al.; s.et. 





For explanations and abbreviations see beginning of table, 
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a an enn eee 


a pape tetramethyl-. 
yl. 
o, o’-Bibenzoic acid. See Diphenic 
acid. 
Bibenzoyl. See Benzil. 
Bibenzy} (sym- or 1, 2-diphenylethane; 
dibenzyl). .CsHsCHeCH2CeHs, 182.11. 
~ Col.monocl.need.f.al. D.... 0.9952p; 
0.94289; m.p, 52.5, b.p. 284. Soly. 


10 
it 
12 
13 
14 
15 
16 
17 
18 
19 


21 


22 


27 
28 


29 


30 


31 


‘ 


i-w.; 8.al.; v.s.et.; 8:CS2. 

—, 4, 4’-diamino-. See a, a’-Bi-p- 
toluidine. 
Bi-sec-butyl. 
methyl-*. 
Bi-tert-butyl. 
tetramethyl-*. 


See Hexane, 3, 4-dt- 


See Butane, 2, 2, 3, 3- 


2, 2/-Bicamphane-2, 2/-diol. See 
Camphor pinacol. 

Bicyclo(4, 4, O0|\decane. See Naph- 
thalene, decahydro-*. 

Bicyclo[2, 2, 1Jheptane. See. Nor- 


camphane. 

Bicyclo-[2, 2, ijhept-2-ene, 1, 7, 7- 
trimethyl-. See Bornylene. 
Bicyclo[3, 1, iJhept-2-ene, 
trimethyl-. See Pinene. 
Bicyclo([3, 1, 0Jhexane, 1-isopropyl- 
4-methylene-. See Sabinene. 
Biethylene, See 1, 3-Butadiene*. 
Biformyl. See Glyoxal. 

Biguanide (guanylguanidine; di- 
guanide). NH2C(:NH) NHC(:NH)- 
NHe, 101.09. Amor. or pr.f.al. m.p. 
130. Soly. s.w.; s.al. 

—, a-o-tolyl-. Cr;HiNHC(:NH)- 
NHG(:NH) NH2-}H20, 200.15. Wh. 
cr. m.p. $H20 140-4; anh. 145-6. 
Soly. s.h.w.; s-al.; s.et. 


2, 6, 6- 


Bihexyl. See Dodecane*. 
Biisoamyl. See Octane, 2, 7-di- 
methyl-*. 

Biisobutyl. See Hezxane, 2, 5-di- 
methyl-*. 

Biisopropenyl. See 1, 3-Butadiene, 
2, 3-dimethyl-*. 

Biisopropyl. See Butane, 2, 3-di- 
methyl-*. 

Bikhaconine, acetylveratryl-. See 
Bikhaconitine. 

Bikhaconitine (acetylveratrylbikh- 
aconine). CssHaNOu, 673.41 ‘Cr 
m.p. 113., Sely. s.al.; s,et. 
Bilifuscin. CisH2N204, 304.17. 
Br.powd. m.p. 183. Soly. sl.s.w.; 
s.al.; sl.s.et.; 8.glac.ac.a., alk. 
Bilineurine. See Choline. 





33 


34 


35 


36 


37 


39 


40 


41 
42 


43 


45 


46 


47 


See Caco-| 32 Bilirubin. Cs:HssNuOc, 572:31. | Br. 


rhomb.cr. m.p. 192-2.5. Soly. i.w.; 
sl.s.al.; v.sl.s.et.;.8.CS2, chl., bz, a., 
alk. 

Biliverdin. Cs2H3sN40Os, 604.31. 


Grn.-blk.powd.. Soly. i-w.; s-al.; sl.s. 
et.; s.bz., alk.; i.chl. 


1, 1/-Bi-2-naphthol —_(8-dinaphthol; 
2, 2’-dihydrozy-1, 1’-binaphthyl). 
HOCwH6CioHsOH, 286.11. Need-f.al. 


or tol. m.p. 218, b.p. subl. . Soly. 
i-w.; s.al.; v.8.et.; sl.s.chl. : 
4, 4/-Bi-1-naphthol — (a-dinaphthol; 


4, 4’-dikydrory-1, 1’/-binaphthyl). 
HOCwHsCioHsOH, | 286.11... Rhomb. 
f.al. m.p. 300, b.p. subl. Soly. i.w.; 
s.al.; v.s.et.; s.alk.; sl.s.chl., bz. 

1, 1’-Binaphthyl* (e, a’-dinaphthyl). 
GioH7CioH7, 254.11. Col.rhomb.leaf. 
f.al. m.p. 160.5 (156), bp. ca. 360; 


240-42, Soly. i.w.; s.h.al.;  s.et.; 
s.bz., CSe. 

—, 2, 2’/-dihydroxy-. See 1, 1’-Bi-2- 
naphthol. 

—, 4, 4’-dihydroxy-. See 4, 4’-Bi-1- 
naphthol. 


2, 2/-Binaphthyl* (6, 8’-dinaphthyl). 
CioH7CioH7, 254.11. Col-pl. m.p. 
187-8 (181), b.p. 452. Soly. i.w.; 
sl.s.al.; sl.s.et.; 8.h.bz., CS2. 
Bindschedler green, leuco base. 
See Diphenylamine, p, p’-bisdimethyl- 
amino-. 


Bioctyl. See Hexadecane*. 
Bioxirane. See  i-Hrythritol,  an- 
hydride. 

o, o’-Biphenol (2, 2/-dihydroxybi- 
phenyl). HOCsHsCsHsOH, 186.08. 
Pr.f.tol.; leaf.(hyd.)f.w. ™m.p- 


~ 
73-5; anh. 109-10, b.p. 326. Soly. 
g.h.w.; 8.al.; 8.et.; 8.ac.a., bz., alk. 
o, p’-Biphenol (2, 4’-dihydroxybi- 
phenyl). HOCsHiCoHsOH, 186.08. 
Monocl.pr. or need. m.p. 162-3, b.p. 
342. Soly. sl.s.h.w.; s.al.; 8.et. 
m, m’-Biphenol (3, 3’-dihydroxybi- 
henyl). HOCseHsCsHsOH, 186.08. 
Areadiliw. m.p. 123-4, b.p. 247%. 
sce & v.sl.s.w.; 8.al.; 8.et.; 8.chl., bz., 
alk. ; 


, p’-Biphenol 
Peay! HOC¢HsCcsHi0H, 
Rhomb.need. or pl.f.al., D.. 
m.p. 274-5 (270-2), b.p- subl. 
gl.s.w.; 8.al.; s.et.; sl.s.bz. 


p, p’-Biphenol, 2.25.8. 6’-tetra- 
methoxy-. See Hydrocerulignone. 


(4, 4/-dihydroxrybi- 
186.08. 
1.25%, 

Soly. 


* Name approved by the International Union of Chemistry. 
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p, p’-Biphenol, 3, 3’, 5, 5’-tetra- 
nitro-, [CsH2(NO:):0H},. 366.08. 
er nee: m.p. 222-5. Sely. i.w.; 
8.al.- 


Biphenyl (diphenyl; phenylbenzene). 
CeHsCcHs, 154.08. Col.monocl., 2 
1.56841, 61.59441, | 71.61158;), 


1.58822771. D. 1.1803; 0.991973, m.p. 
69-71, b.p. 254-5. Soly. i.w.; 10c.al.; 





8.et.; 6.57!95me.al. 


50 —, 2-amino-. See o-Biphenylamine. 

51 —,3-amino-. See m-Biphenylamine. 

52 —, 4-amino-. See Xenylamine. 

53 —, 2-amino-4, 4’-diamino-. See 
Benzidine, 3-amino-. 

54 —, 2-benzyl- (1-benzyl-2-phenyl- 
benzene), CsHsCHaCsHiCcHs, 244.12. 


56 


57 


58 


59 


60 


61 


62 


Monocl.need. m.p. 54, b.p. 283-710, 
Soly. i.w.; s.al.; s.et.; v.s.bz. 

, 4-benzyl- — (1-benzyl-4-phenyl- 
benzene). CeHsCH2CeHaCoHs, 244.12. 
Leaf. m.p. 85, b.p. 285~610, Soly. 
‘i.w.; s.al.; s.et.; v.s.bz. 

—, 2-bromo- (2-bromodiphenyl). 
HsCeHBr, 232.99. Liq.m.p. <—20, 
b.p. 296-8. Soly. i.w.; s.al.; s.et. 

, 4-bromo- (4-bromodiphenyl). Co- 
HsCsH.Br, 232.99. Col.pl.f.al. m.p. 
89-90, b.p. 310. Soly. i.w.; s.al.; 
8.et. : 


Co- 





—, 2-chloro- konaiitenodéphenud). 
ClCsHiCsHs, 188.53. Monocl. m.p. 
32, b.p. 273-4. Soly. i.w.; 
v.s.et.; s.lgr., CCly. 


,  3-chloro- 
ClCsH:CcHs, 
D.p. 284-5. 


s.al.; 


(m-chlorodiphenyl)- 
188.53. Cr. m.p. 89, 

Soly. i.w.; s.al.; s.et. 

—, 4-chloro- —_(p-chlorodiphenyl). 

ClCsHiCcHs, 188.53. Leaf.f.lgr. or al. 

m.p. 77 (66-75), b.p. 291.2745 (282). 

Soly. i.w.; s.al.; s.et.; s.ler. 


—, 2,4’-diamino-. See 2, 4’-Bi- 
phenyldiamine. 


—, 4, 4’/-diamino-. See Benzidine. 


—, 4, 4’-dibromo-* (p, p’-dibromo- 
diphenyl). BrCsHsCsH.Br, 311.89. 
Monoel.pr. D. 1.89722, m.p. 164; 
Bap. 355-60. . Soly. i.w.; v.sl.s.h.al.; 
s.bz. 


—, 4,4’-dichloro-* (4, 4’-dichloro- 
diphenyl). ClCsHsCsHCl, 222.98. 
Monocl.pr. or need.f.tol. D. 1.43929, 
m.p. 148-9 (130-43), b.p. 315-9. 
Soly. i.w. 

_, 4, 4’ dichloro-2, 2’-dinitro-. 
CUNO:) CoHsCeHs(NO2)CI, 312.98. 
Yel.need.f.al. m.p. 138. Soly. i.w.; 
sl.s.c., s.h.al. 





66 
67 
68 
69 
70 
71 
72 
W 
74 


75 


76 


V7 


78 


79 


80 


81 
82 


83 


84 


85 


—, 2, 2’/-dihydroxy-. See 0, o’-Bi- 
phenol. 
—, 2%, 4’-dihydroxy-. See o, p’-Bi- 
phenol, 
—, 3, 3’-dihydroxy-. See m, m/-Bi- 
phenol, 
—, 4,4’-dihydroxy-. See p, p’-Bi- 
phenol. 
—, 2%, 2’sdimethyl-. See 0, o’-Bi- 
tolyl. 
—, 2, 3’-dimethyl-. See o, m/-Bi- 
tolyl. 
—, 3, 3’-dimethyl-. See m, m/-Bi- 
olyl, 
—, 4, 4/-dimethyl-. See p, p’-Bi- 
tolyl. 
—, 2, 2’-dinitro-* | (0, o'-dinitrodi- 
phenyl). NOszCsHsCsHsNOo, 244.08. 


Yelsh.monocl.need. D. 1.4522, m.p. 
124. Soly.i.w.;s.h.al.; s.et.; s.h.ac.a., 
h. bz.; sl.s.lgr. 

—, 2, 4/-dinitro-* (0, p’-dinitrodi- 
phenyl). NOsCcsHsCsHsNOx, 244.08. 
Col.monocl.need. or pr. D. 1.474%, 
m.p. 93.5. Soly. i.w.; s-h.al.; s.et.; 
s.h.ac. a., h.bz. 

—, 3, 3/-dinitro-* (m, m’-dinitrodi- 
phenyl). NOsCsHsCsHsNO:, 244.08. 
Or.-yel.need.. m.p. 200. Soly. i.w.; 
sl.s.al.; sl.s.et.; s.h.ac.a., h.bz. 

—, 4, 4’-dinitro-* (p, p/-dinitrodi- 
NOsCeHsCcHsNOo, 244.08. 
D. 1.445%, m.p. 233 
Soly. i.w.; v.sl.s.c., s.h.al.; 
v.s.et.; s.h.bz., h.ac.a. 


»  2-ethoxy-*. CsHsCsHi0CoHs, 
198.11. Pr. m.p. 34,b.p. 276. Soly. 
v.s.al.; v.s.et. 

—,  3s-ethoxy-*. CsHsCsH:OCoHs, 
198.11. Cr.m.p. 34, b.p. 305. Soly. 
s.al.; s.et. 

—, 1, 2, 3,4, 5, 6-hexahydro-. 
Cyclohexane, phenyl-. 


—, hydroxy-. See Phenol, phenyl-. 


—, 4-iodo-*. CsH;CsHul, 279.99. 
Col.cr.f.ac.a.. m.p. 113-4 (109-11), 
b.p. 320 d. Soly. i.w.; s.h.al.; s.et.: 
8,bz,,. ac.a, 


—, 2%-methoxy-*. 
184.09. Pr. m.p. 
159-6018, 

—, 4-methoxy-*. 
184.09. 
s.b.al. 
— 2-methyl- (o-phenyltoluene) . 
CsHsCsHiCHs, 168.09. Colliq. D. 


1.010%?, b.p. 260. Soly. i.w.; s.al.; 
8.et, 


See 


CcoHsCsHsOCHs, 
29, b.p. 274; 


CcHsCs6HsOCHs, 
Leaf. m.p. 90 (84-5). . Soly. 


For explanations and abbreviations see beginning of table. 
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Biphenyl, 3-methyl- (m-phenyltolu- 
ene). CsHsCsHiCHs, 168.09... Col. 
liq. D. 1.0312, b.p. 277. 
s.al.;s.et. ~ 

—, 4-methyl- (p-phenyltoluene). 
H:CsHiCHs, 168.09. Col.liq. 
1.0157, m.p. —3, b.p. 267. 
i.w.} s.al.; s.et. 

—, 2-nitro-. CsHsCsHsiNOz, 199.08. 
Rhomb.bipy.leaf.f.al. D. 1.4429, m.p. 
37 (31-3), b.p. 320. Soly. i.w.; v.s. 
al.; v.s.et. 

—, 3-nitro-. CsHsCsHsNO2, 199.08. 
Yel.leaf.f.w.-+al. m.p. 58.5-61. Soly. 
l.w.; v.8.al.; v.8.ac.a.; s.lgr. 

—, 4-nitro-.. CsH;sCsHsNOs, 199.08, 
Col.rhomb.bipy.need.f.al. D. 1.328% 
m.p. 113, b.p. 340. 1.W.5 
sl.s.c.al.; s.et.; v.s.chl, 

—, s-phenyl-. See Benzene, 
diphenyl-. 

—,4-phenyl-. See Terphenyl. 
—, 3,3’, 3, 5’-tetrahydroxy-. 
5,5 PONE ati 

, 2, 2’, 4, 4’-tetranitro-. (NO2):2- 
OsHsCoHs(NOa)2; 334.08. Yel.pr.f.bz. 
m.p. 164-5, D.p. d. Soly. i.w.; 
sl.s.al.; sl.s.et.: s.bz., ac.a. 

Te oe wae (2-aminobiphenyl). 
NH2CsHiCeHs, 169.09. Col.leaf. m.p. 
49.3 (45.5), 299. Soly. 
s,al. 

m-Biphenylamine (3-aminobiphen- 
yl). » NH2CsHsCcHs, 169.09. Col. 
leaf. or need. m:p. 30, b.p. 25413, 
Soly. sl.s.w.;'s.al.; s.et. 
p-Biphenylamine. See Xenylamine. 
Biphenylearboxylic acid. See Ben- 
zoic acid, phenyl-. 

2, 4’-Biphenyldiamine (0, p’-biani- 
line; diphenyline; 2, 4’-diaminobiphen- 


Soly. i.w.; 


Co- 
Soly. 


Soly. 


1, 3- 


See 


1.w.; 


b.p. 


yl). NH2CsHsCeHiN He, 184.11. 
Need f.dil.al. m.p. 45, b.p. 363. 
Soly. v.sl.s.w.; 8.al.; s.et. 


2, 2’-Biphenyldicarbonyl chloride. 
See Diphenoyl chloride. 

2, 2’-Biphenyldicarboxylic acid. 
See Diphenic acid. 

2, 2’-Biphenyldisulfonie acid, 4, 4’- 
diamino-. See 3, 3’-Benzidinedisul- 


fonic acid. 


Biphenylene oxide. See Dibenzo- 


furan. 
Biphenylene sulfone, 2, 7-di- 
amino-. See Benzidine sulfone. 
p-Biphenylyl mustard oil. 


Isothiocyanic acid, xenyl ester. 


See 








Bipropargyl. See 1, 5-Hezxadiyne*. 


07 
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Bipropenyl. See 2, 4-Hezadiene*. 
4,4’-Bipyridyl (4,4 or y, - 
pyridyl). (CsHs Ya 156.08. eed. 
(+2H:20)f.w. m.p. 2H20, 73; anh. 
114, b.p. 4.8. Soly. visl.s.w.; 
v.s.al.; v.s.et.; s.chl., bz. 
Bipyromuceyl. See Furil. : 

2, 3’-Biquinoline (2, 3/-biquinolyl; 
2, 3’-diquinolyl). CoHsN)a, 256.11. 


Yel. pl. or need.f.bz. m.p, 176-7, b.p. 
>400. Soly. i.w.; v.s.al.;  s.et.; 
s.h.chl., h.bz. 


2, 7’-Biquinoline (2, 7/-diquinolyl). 
(CoHeN)2, 256.11; » Monocl.pl.f.al. 
m.p. 193, b.p. subl. Soly. i.w.; 
y.sl.s.al.; sl.s.et.; s.chl., h.bz. 


6, 6’-Biquinoline (6, 6’-diquinolyl). 
(CoHeN)2, 256.11: Monoel.leaf.f.al. 
m.p. 181° (178), b.p. dist. Soly. 


v.sl.s.h.w.; v.sl.s.al.; s.et.; s.bz. 

Birch camphor. See Betulinol. 

5, 5’-Biresorcinol (3, 3’, 5, 5’-tetrahy- 
droxybiphenyl). (HO):CcsHsCeHs- 
(OH)2-2H2O, 254.11. Pl., need. or wh. 
cr.powd. m.p. anh, 310. "So! ly. s.h.w.; 
s.al.; s.et.; i.ac.a., acet. 
Bismuth, triethyl-* (triet 
ine; bismuth — triethyl). 
296.12: Col.liq.” D. 1. 
exp. Soly. i.w.; s.al.; s.et. 
—, trimethyl-* (trimethylbismuthine). 
ae 254.07. D. 2.300%, b.p. 


Lbismuth- 
i as, 
ae ‘b.p. 10 


— | triphenyl-* [ciphonadivemuthine), 

(CcH 5)3Bi, onocl. D. 

a Lig m.p. 7 oy pa 2424. Soly. 
; sl.s.al.; s.et.; v.s.chl., acet. 


fanewtbtes: For derivatives 
under Bismuth. 


2, 2’-Bithienyl. 
phene. 

2, 2/-Bithiophene (2, Nae pe ok 
a, a-dithienyl). (CiH2S)e, 166 Col. 


leaf, m.p. 33, b.p. 260. Bane i.ws5 
y.s.al.; v.s.et.; 8-8c.a. 


see 


See 2, 2’-Bithio- 


2, 2’-Bithiophene, hexabromo- 
(perbromo-a, a-dithienyl).  (C4BraS)2, 
6: ee. Need. m.p. 255. Soll. i.al.; 
8.0.02. : 


4, 4’-Bi-o-toluidine (NHa2 
See o-Tolidine, 


a, a’-Bi-p-toluidine (4, 4-diaminobi- 
benzyl; 4, 4'-diamino-s- inh (4: Magee 
HaN CcHiCeHiCeHaN He, 12 14 Lust. 
pl.f.w. m.p. 134-5 (132), b.p. subl. 
Rone s.h.w.; v.s.al. 


1). 
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23 0, 0o’-Bitolyl (2, 2’-dimethylbiphenyl).| 41 —, p-tolyl= (p-tolyl boron dihydroride), 
CH3CsHsCsHiCHs, 182.11. ol.liq. or CH3Cs6H1B(OH)s, 135.89. “Need. m.p. 
- er.f.al.. D. 0.9554, m.p. 17.8, b.p. 240. Soly. s.et. 
' oe 258%. Soly. i.w.; s.al.; s.et.;| go Borine, difluorophenyl- (boron 
8.DZ. phenyl difluoride; phenylboron - diflu- 
oride). CeHsBFa,. 125.86. Oil. bsp. 
70-5. Soly. s.et. 


43 —, difluoro-p-tolyl= — (p-tolylboron 
difluoride; boron tolyl. difluoride). 
CH3CsHiBF», 139.87, Oil, b.p. 95-7. 
Soly. s.et. 


44.—, triethyl- (triethylboron; boron 
triethyl). ' (CoHs)3B, 97.94. Colfum. 
» liq. D. 0.69614, b.p. 95. Soly, 
v.sl.s.w.; s.al.; s.et. 

45 —,._ triisoamyl+ (ériisoamylboron). 
(CsHu)3B, 224.08. Liq.,>” 1.43207. 
D.~ 0.760023;4, b.p. 1194. Soly. s.et. 


46 —,. triisobutyl- (tritsobutylboron) . 
(CsHo9)3B, 182.03. Liq., n 1.4244522.8, 
D. 0.7380%, b,p.'188; 862°, Soly. 
8.et. 


47 —, trimethyl- (trimethylboron: boron 
trimethyl). (CHa2)3B, 55.89. Col. gas. 
D. 1.9108 g/l, m.p. —161.5, b.p. 
—20:., Soly. visl.s.w:; v.s.al.; y.s:et. 


48 —, triphenyl- (triphenylboron; boron 
triphenyl). (CeHs)sB, 241.94, “Hex. 
columns, d. in air. m.p. 136, b.p. 
245-50 (203%). Soly. d.al.; s.et. 


49 —, tripropyl- (tripropylboron). 
(C3H7)3B, 139.98. *Liq.,n 1.42354225, 
D. 0.720474, b.p. 156 (60%), Soly. 
8.et. 


50 Borneo camphor. See d-Borneol. 


51 dl-Borneol (dl-exo-2-camphanol; dj- 
bornyt alcohol; dl-a-camphol). CioHu- 
OH, 154.14. Col.hex. leaf flegr., 
fel —44.2°p. D.1.011%2, m.p. 210.5, 

-P- subl. Soly. y.sl.s.w.; v.s.al.; 
v.8.et.; 25%bz. 


5% —, acetate (dl-bornyl acetate), Ciy 
HivOOCCHs, 196.16. Col., n 1.4630. 
D. 0.9852?, m.p. 27-8, b.p. 11422, 


53 d-Borneol (d-exo-2-c a m phanol; 
d-bornyl alcohols Borneo camphor; 
Malay camphor; Sumatra camphor; 
d-a-camphol). CioHi;OH, 154.14. 
Col.hex.leaf., [a] +37.44°29 inal... D. 


1.011%, m.p. 208, b.p.: 212. subl. 
Soly. 0.074%w.; s.al.; 8.et.; 22.2%bz.; 












































24 0, m’=Bitolyl (2, 3’-dimethylbiphenyl). 
CH3CsHiCsHsCHs, 182.11. Col.liq. 
b.p. 270 (287.5). Soly. i-w.; v.s.al.; 
v.s.et.; s.bz. 

25 m, m’-Bitolyl (3, 3’-dimethylbiphenyl; 
m, m'-ditolyl).- CH3sCsHiCsHsCHs, 
182.11. Col.vise.liq. D. | 0.999348, 
m.p. 5-7, b.p. 286-773, Soly. i.w,; 
8.al.; 8.et.; s.bz. : 

26 p, p’-Bitolyl (4, 4’-dimethylbiphenyl)- 
CHGcanCt ete Col- 
monocl.pr.f.et. D. 1.102%; © liq. 
0.91741, m.p, 121, b.p. 273-6 (295). 
Soly. i.w.; s.al.; s.et.; s.bz.,CSs. 

2% Biuret (allophanamide; carbam lurea; 
uretdoformamide). NHCONH>- 
CONH:2-H20, 121.08. Col.need. 

$e 1H20); anh.f.al. m.p. 190 (193) d. 
Oly. 1.5415, 45.51w.: v.s.al.; v.sl.s.et. 

78 —, acetyl- (acetylallophanamide). 
CHsCONHCONHCONHs=, 145.08. 
Col.need. m.p. 193. Soly.  s.w.; 

\  -vis.al.; sl.s.et.; s.bz. 

29 Bivinyl. See 1, 3-Butadiene*. 

30 —,.a-methyl-. See 1, 3-Pentadiene*. 

31 —, 6-methyl-. - See Isoprene. 

32 Blue cross. See <Arsine; chlorod7- 
phenyl-. 

33 Boric acid, benzyl- (benzylboron 
dihydroxide). CsHsCH2B(OH)s, 

. 185.89. Cr. m.p. 161. Soly. s.et. 

34 —, p-bromophenyl. © BrCsH.B- 
OH)2, 200.78. Need. m.p. 266. 

ly. s.et. 

35 —, p-chlorophenyl-. C1C.H,B- 
(OH)2, 156.32. Need: or sheafs. 
m.p. 275. Soly. s.et. 

36 —,ethyl-. C2H;B(OH)2, 73.87. Wh. 
cr. m.p. subl. 40 (?). Soly. s.w.; 
s.al.; s.et. 

37 —, isoamyl-. (CHs):;CHCH2CH:B- 
OH)2, 115.92. Rectangular tab. m.p. 

69 (101). Soly. s.w.; s.al.; s.et. 

38 —, isobutyl-. (CH;),CHCH>B- 

» (OH)2, 101.91. Long ‘pointed doubly 
refracting pl. m-p. 112 (104). Soly. 
8.W.; 8.al.; s.et. 


39 —, phenyl- (phenylboron dihydrozide). s.ler. 
CcsHsB(OH)2, 121.87. eed. m.p.| 54 —, acetate. CHsCOOCioHi7, 196.16. 
216. Soly. slis.w.; s.al.: s.et. Col.rhomb., n 1.46635}, liq 


0 —, Propyl-. CH:CHsCH:B(OH),,| [el +44.45°2°. D. liq. 0.9855, m.p. 
87.89. Thick’ rectangular pl. m.p. 29, b.p. 223-4 (225-6). Soly. v.sl.s. 
_ 107 (74-5). Soly..s.w.ys.ah; s.et. w.; v.s.al.; s.et. 
For explanations and abbreviations see beginning of table. 
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1-Borneol  (l-exo-2-camphanol;  ngai 
at 10Hy7OH, 154.14. Col. 
hex.pl., [a] 37.74°7) in al. BD. 1.011%, 
m.p. 208.6, b.p. 2107 subl. Soly. 
0.07407 w.; s.al.;.v.s.et.; 22.2%bz. 


—, acetate’ (l-bornyl acetate). CioHi- 
OOCCHs:, 196.16. Col., n 1.46635», 
D. 0.985522, m.p. 29, b.p. 223-4. 


Bornyl acetate. See Borneol, acetate. 
Bornyl alcohol. See Borneol. 


Bornylaminme. CiHwNHe, 153.16. 
Col.er., [e]+-47.2°7? in al. m.p. 163, 
b.p. 200 subl. Soly. v.sl.s.w.; v.s.al.; 
v.s.et. 


Bornyl chloride (2-chlorocamphane 
(one form); pinene hydrochloride; arti- 
ficial camphor). CioHivCl, 172.59. 
Col.cr. m.p. 131-2 (128), b.p. 207.4. 
Soly. i.w.; 26.04al.; s.et. 


Bornyl chloride. See also Zsobornyl 
chloride. 

1-Bornylene (l-1, 7, 7-trimethylbicyclo- 
(2, 2, 1]-2-heptene). CioHie, 136.12. 
Col.cr.f.me.al.,- [#]—22.27°77 in bz. 
m.p. 1138, b.p. 1467, Soly. i,w.; 
s.al.; s.et.; s.tol., me.al. 


Bornyl esters. See under Borneol. 


Boron. (For other derivatives see 
under Boric acid and Borine.) 


—, triethoxy-. See Mthyl borate. 

—, trimethoxy-. See Methyl borate. 
—, tripropoxy-. See Propyl borate. 
Brasilein. See Brazilein. 

Brasilin. See Brazilin. 


Brassidie acid, Brassic acid (trans- 
13-docosenoic. acid*; isoerucic acid; 
trans-erucic. acid). CsHivCH:CHCu- 
H2COOH, 338.33. OCol.leaf.f.al., n 
1.4347: D. 0.858557, m.p. 61.5, 
b.p. 282%. Soly. 0.74%w.; v.sl.s.c.al.; 
8.et. 

Brassidiec anhydride. 
O, 658.64. Need. D. 0.8354, m.p. 
64. Soly. i.w.; sl.s.al.; s.et. 


Brazilein (br asiletn). 


284.09. Dk.red rhomb.leaf. 
s.h.w.; s.al.; s.et.; s.alk. 


Brazilin (brasilin). CisHisOs-1}H20, 
313.13. Wh. or pa.yel.rhomb.need.f. 
al. m.p. 250. Soly. sl.s.w.; s.al.; 
s.et.; s.alk. 


(Ca HaCO)o- 


CisHi20s, 
Soly. sl. 


British gum. See Dezxtrin. 


Bromacetol. 


See Propane, 
bromo-*, 


2, 2-di- 
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Bromal (2, 2, 2-tribromoethanal*; tri- 


bromoacetaldehyde;  tribromoaldehyde) . 
CBrsCHO, 280.76. . Yel.liq. D. 
2.3045, b.p. 174. Soly. d.w.; ‘s.al.; 


s.et. 

—, hydrate (2,2, 2+tribromo-1, 
l-ethanediol*; tribromoethylidene  gly- 
col). CBrsCH(OH)s, 298.77, Col. 
monocl.pr. D. 2.56642, mp. 53.5, 
b.p.d. Soly. s.w.; s.al.; s.et. 


Bromanilid. See Acetanilide, 
p-bromo-. J 
Bromelia. See Hiher, ethyl 


2-naphthyl. 
Bromine cyanide. 
bromide. . 
Bromo-. See the parent compounds 
(e.g., for bromoacetic acid see Acetic 
acid, bromo-.) ' 

Bromoform 
CHBr;, 252.76. 


See Cyanogen 


(tribromomethane). 
Col.liq, or hex.er., » 
1.5980"-°, D, 2.8902f, m.p. 6-7, b.p. 
149.5. Soly. 0,.319%w.; oal.; cet.; 
s.bz., chl., pet.eth. and oils. 
Bromoform, nitro-. See Bromo- 
picrin. 
Bromopicrin (tribromonitromethane*; 
nitrobromoform). NOszCBrs3, 297.76. 
Pr., n 1.58313, D. 2.811%, m.p. 
10, b.p. 1278. Soly. i:w.;  s.al.; 


s.et. 


Bronner’s acid. See 2-Naphthyl- 
amine-6-sulfonic acid. 


Brucine. - Cx:HesN204-4H20, 466.28. 
Monocl.pr.f.al., [2] —119°p. m.p. 
4H20, 105; anh. 178. Soly. 0.1c., 
0.67w.; 81.8%al.; 0.75et.; 13.1% chili; _ 
s.bz.; alk. 


hydrochloride, CssHxeN2O-HCl, 
430.68. Wh.need. Solly. s.w.; s.al, 


—~, nitrate. C2;HeeN:O4-HNO;-2H20, 
493.27. Wh.pr. m.p. anh. 230 d. 
Soly. s.w.; s.al. 


—, sulfate. (C2sHaeN2O4)e H2SO,4-- 
7H20, 1012.62. Lng.need: Soly. s. 
w.; sal. 

Bulbocapnine. CyHiyNO4, 325.16. 


Rhomb.pr.fiet., [a] +-237.1%p. m.p. 
199. Soly. i.w.; s.al.; s.et.; sichl. 

1, 2-Butadiene* (methylalleéne). 
CH2:C:CHCHs;, 54.05, ol.liq. b.p. 
19. Soly. i.w.; al.; wet. 

1, 3-Butadiene* (bivinyl;  erysivene; 
pyrrolylene; vinylethylene; divinyl; bi- 
tthylene). CHa:CHCH:CHs, 54.05. 
Gas. D. 0.65054, m.p. —5", b.p, 
—3. Soly. i.w.; v.s.al.; et. 


—, 2-chloro-*. See Chloroprene. 





* Name approved by the International Union of Chemistry. 
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\ (bitsopropenyl).. CH2:C(CH3) C(CHs) :- 
He, 82.08. Col. liq., n 1.437717. D. 


\ 0.74463; 0.7273§. m.p. — 65, b.p. 69.6. 
94 q 
95 


—, 2-methyl-*. See Isoprene. 
CH:CC:CH, 50.02. as. D. 2.233, 
_m.p. —36.4, b.p. 10.3 Soly. 460 
em$w.; s.al.; v.s.et. 

Butanal*. See Butyraldehyde. 
Butanamide*. See Butyramide. 
Butane (n-butane; methylethylmeth- 
ane). CH3(CH2)2CHs, 58.08. Col. gas 
or hex. D. liq. 0.603, m.p. —135, 
b.p. —0.6to —0.3. Soly. 1517.cm'w.; 
1813}7,cmial.; 298077,cm%et, 


99 —,1-amino-. See Butylamine (n). 

00 —, 2-amino-. See sec-Butylamine. 

01 —, 1-amino-3-methyl-. See Jso- 
amylamine, 

02 —, 1-benzyloxy-. See Ether, benzyl 

, _ butyl. 

03 —, 2, 2-bis(ethylsulfonyl)-*. See 
Trional. 


05 ’ 


oy 


28 
09 


10 
VW 


12 
13 


14 
15 


16 


—, 1-bromo-*. See Butyl bromide 
(n). 
2-bremo-*, See sec-Butyl 
bromide. f 
—, 1-bromo-2-methyl-* (d) (d-pri- 
act-amyl bromide). CHzCH»CH(CHs)- 
CH2Br, 151.00. Liq. D. 1.22122, b.p. 
120-1. Soly. i.w.; s.al.; s.et. 
—, 1-bromo-3-methyl-*. 
amyl bromide. 
—, 1-butoxy-*. 
1-butyldithio-*. 
sulfide. 
—, butylthio-*. 
(n). 
—, i-chloro-*, 
(n). 
—,2-chloro-*. See sec-Butyl chloride. 
, i-chloro-2-methyl-* = (pri-act- 
amyl chloride). CHsCH»CH(CHs)- 
CH:Cl, 106.54. Liq. D. 0.8814%, b.p. 
97-9. Soly. i.w.; s.al.; s.et. 
—, 1-chloro-3-methyl-*. 
amyl chloride. 
2-chloro-2-methyl-* (tert-amyl 
CHsCH2CCl(CHs)CHs, 
n 1.40738, D. 0.871%, 
- 86. Soly. i.w., s.al.; 


See Iso- 


See Butyl ether. 
See Butyl di- 


See Butyl sulfide 


See Butyl chloride 


See Iso- 


chloride). 
106.54. neh 
m.p. —73, b.p 
8.et. 

—, 1, 2, 3, 4-diepoxy-~. 
tol, anhydride. 


See i-Erythri- 








18 


Butadiyne* tos ala biacetylene).| . 


19 


25 
26 


27 


28 


29 


30 


31 
32 
33 
34 
35 
36 


37 


38 


See 1,4-Bu- 


tanediol*, 

—, 2%, 2-dimethyl-* (ethyltrimethyl- 

methane; neohexane), 3)aCC He- 

CHs, ‘ Lyq,,,..7, 11,8675. D. 

0.648742, m.p. —98.2, b.p. 49.7. 

Soly, i.w.; s.al.; s.et. 

—, 2%, 3-dimethyl-*  (isopropyldi- 

methylmethane;. biisopropyl). 
ACH(CHs)2, 86.11. Liq., n. 1.3783. 

D. 0.66832, m.p.. —135.1, b.p. 58.1. 

Soly. i.w.; s.al.; s.et. 

—, l-ethoxy-*. See Ether,» butyl 

ethyl, ; 


=; 1-ethoxy-3-methyl-*. 
Ether, ethyl isoamyl. : 
—, l-iodo-*. See Butyl iodide: 
—, 2-iodo-*. See sec-Butyl iodide, 
—, 1-iodo-2-methyl-* | (pri-act-amyl 
todide) . _. CH3sCHeCH(CHs:)CHol, 
198.01. Liq.;)n 1.49815. Dp. 1.524, 
b.p. 148. Soly. i.w.; s.al.; s.et. 
—, 1-iodo-3-methyl-*. See 
amyl iodide. 

—, %-iodo-2-methyl-*. \ (tert—amyl 
todide). CHsCHe@1(CHs)CHs, 198.01. 
Liq, D. 1.497%, b.p.. 125-8. Soly. 
i.w.; “al.; cet. 


—, 1-methoxy-*. 


See 


Iso- 


See Ether, butyl 


methyl. 

—_, 2-methyl-* (ethyldimethyl- 
methane; isopentane). (CH3)2CHCH»- 
CHs, 72.09. Col.liq., n 1.355. D. 


0.6219, m.p. — 160.5, b.p. 28 (27-381). 
Soly. i.w.; ~al.; «et, 

—, 3-methyl-1-(7-methylbutoxy)-*. 
See Isoamyl ether. 

_—, 2-methyl-1-(é-methylbutyl- 
thio)=-*. See Sulfide,  bis(B-methyl- 


butyl). 

—, 3-methyl-1-(7-methylbutyl- 
thio)-*. See Lsoamyl sulfide. 

—, 3-methyl-1-phenoxy-. See 
Ether, tsoamyl phenyl. 

—, 2-methyl-2-phenyl-. See Ben- 
zene, tert-amyl-. 

—, 38-methyl-i-phenyl-. See Ben- 


zene, isoamyl-. 
—, 3-methyl-1-(2-propenoxy) -*. 
See Ether, allyl isoamyl. 

—, (a-methylpropoxy)-*, 
Butyl ether. 

—, 1-nitro-*. CH;CH»CH:CH:NO:, 
103.08. Liq. b.p. 151-2. Soly. v.sl. 
8.w.; eal; wet. 
—, 1-phenyl-. 


See sec- 


See Benzene, butyl-. 





For explanations and abbreviations see beginning of table, 
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39 Butane, 
40 — 


41 


42 


43 
44 
45 
46 


47 
48 


49 


51 
52 
53 


” 54 


55 


56 


57 


58 
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2-phenyl-. See Benzene, 
sec-butyl-. 
2, 2, 3, 3-tetramethyl-*  (tert- 
butyltrimethylmethane; bi-tert-butyl; 
hexamethylethane). 
(CR Oe, 114.14. Leaf.f.et,, m.p. 
04 (98-9), b.p. 106.8. Soly. i.w.; 
ropyltri- 


8.et. 
—, 2, 2, 3- ee Oe Hat 

Hs)2CH- 
Ca in n 1.390. 


methylmethane). 

CH3)CHs, 100.12. 

- 0.690042, m.p. —25.0, b.p. 80.9. 
Soly. i.w.; s.al.; s.et. 
1-Butanearsonic acid (n-butylarsonic 
acid). CH3(CHe)sAsO(OH)2, 182.02. 
m.p. 158-9. Soly.  v.s.w.;s.al.;s.et. 


Butanedial*. See Succinaldehyde. 
Butanediamide*. See Succinamide. 
—, 2-hydroxy-*. See Malamide. 


1, 4-Butanediamine*. See Putres- 
cine, 

1,1-Butanedicarboxylic acid*, 
Malonic acid, propyl-. 

1, 2-Butanedicarboxylic acid. 
Suecinic acid, ethyl-. 

1, 4-Butanedicarboxylic acid, 
Adipic acid, 

2, 3-Butanedicarboxylic acid, 2, 3- 


See 


dimethyl-. See Succinic acid, tetra- 
methyl-. 

Butanedinitrile*. See  Succinoni- 
trile. 4 
Butanedioie acid*. See Succinic 
acid, 

Butanedioic anhydride*. See Suc- 


cinic anhydride. 


1, 1-Butanediol, 2, 2, 3-trichloro-*. 
See Butyraldehyde, a, a, B-trichloro-, 
hydrate. 


1, 2-Butanediol glycol; 
ethylethylene glycol),. CHsCH2CH- 
OH)CH2O8F, 90.08. Te D. 1.0199, 
-p. 192. Soly. sl.s.w.; al. 
—, %-methyl-* (isobropuleth ae 
glycol; a-isoamylene glycol). CHs)2- 
CHUCH(OH)CH:08, 104.09. Liq. 
D. 0.99879, b.p. 206. Soly. s.al.; s.et. 
1, 3-Butanediol* (A-butylene glycol; 
a-methyltrimethylene glycol). CH sCH- 
(OH)CH2CH20OH, 90,08. _ Vise.liq. 
D. 1.0259%7, b.p. 204. Soly. s.w.} 
s.al.; i.et. 
—, 3-methyl-* L 
CH;):COHCH:CH208H, 
syrup. D. 0.9892%, 
Soly. s.w.; s-al. 


(a-butylene 


y-isoamylene glycol). 
104.09, 
Thick D.p. 
202-3; 


* Name approved by the International Union of Chemistry. 


CH3C(CHa)2C-|- 


59 1, 4-Butanediol* — 


61 
62 


63 


66 
67 


69 
70 
VW 


72 


73 


74 


15 


76 
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(tetrdin hylan 
gryeols T} dodileids oypbatariais CHo- 

H (CH) sCH:0H, 90.08. Need: or) 
oi D. 1.020%, 16, Bay 230. 
Soly. ow.; s.al.; 


2 3-Butanediol* 05 | 


ey col; sym-dimethylethylene glycol). 
»CH (OH) CH(OH)C xe: 90.08. 
ia D. 1.0489, b.p. 184, Soly.. 


ow.; 8.al.; wet, 
_, 2, 3-dimethyl-*. . 
—, 2,3-diphenyl- (a, a’-dimethylhy- 
drobenzoin: acetophenone a 
CH:COH (Cos) COH (Cs 5)CHs, 
242.14. Need. m.p. 121-2; 116-7. 
Soly. i.w.; v.s.al.; v.s.et.; sl.s.pet.eth. 
_, 2-methyl-* Bae oo) Ae age 
glycol; ery be glycol), (CH3)2C- 
(OH)CH(OH)CHs, 104.09, ‘hick oil; 
D. v.98938, b.p. 177. Soly. oOw,; 
pe wet. ; 
3-Butanedione, 1-phenyl-*. 
yore benzoyl-. 
2, 3-Butanedione*  (dimethylglyoxal; 
biacetyl; dimethyl diketone; diacetyl). 
CH;COCOCHs, 86.05. Grnsh.yel. 
liq., » 1.393318, . De 0.9904}5, b.p. 
8. Soly. 25%w.; ~al.; et. 
—, dioxime*. See Glyoxime, dimethyl-: 
—, mono-oxime (biacetyl mono-orime; 


See Pinacol. 


See 


a-tsonitrosoethyl L ketone). 
CH;sCOC(:NOH)CHs, 101.06. .Pr.f. 
chl,; leaf.f-w. m.p. 74-5, b.p. 186. 
Soly. sl.s.w.; y.s.al.; v.s.et.; s.alk. 
Butanedioyl  chloride*,..See Sucs 
cinyl chloride. : 
Butanenitrile*. See Butyronitrile. 


—, 3-methyl-*,. See Jsovaleronitrile. 


1, 2, 3, 4-Butanetetrol* (anti).. See 
i-Erythritol. 


1-Butanethiol* (butyl treater 
CH;(CH2)2CH2SH, 90.14, Col.liq. 
0.8589; 0.8365%), m.p. —115.9 
98, Soly. sl.s.w.; v.s.al.; v.s.et. 
2-methyl-* Bai aT mer= 
CHsCH2:CH(CHs) CH2SH, 
Liq. D. 0.8415%, b.p. 119- 


bp 


—, 3-methyl-* (isoamyl mercaptan). 
(CH3)»CH(GH)»SHy 104:15.. Col.liq., 


n 1.44118. D. 0.83532, bp. 119. 
Soly. i.w.;: »al.;,.cet. 
2-Butanethiol, 2-meth 1* 
cost mete ne oe rae 
SH, 104.15: 
1, : $-Butanetricarboxylle acid, 
1, 2, 3-dimethyl-*.') See |-Camphor- 
onte acid, 

_* 





( 


81 1-Butanol. See Butyl alcohol (x). 
82 —, 2-ethyl-* (pseudoheryl alcohol). 


83 —, —, acetate (B-cthylbutyl: acetate). 
iC 144.12. 


84 —, 2-methyl-* (d) (d-sec-butylcar- 


85 —, 3-methyl-. See Isoamyl alcohol. 
86 —, 3-methy!-1-phenyl-* (isobutyl- 


87 


88 —, 2, 3-dimethyl-* (isopropyldimeth- 


89 —, 3, 3-dimethyl-*. See Pinacolyl 


90 —, 2-methyl-* (dimethylethylcarbinol; 


91 —, 3-methyl-* (methylisopropylcar- 


92 


93 Butanolide. See Butyrolactone. 


‘9 2-Butanone* (ethyl methyl ketone). 


_ bp. 79.6. Soly. 35.3, 19%w.; oal.; 
s.et. 


, 
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anhydride. 


(C2Hs)2CHCH2OH, 102.11. Col.liq.,} 
n 1.421. BD. 0.8328%f; 0.81925, b.p.}. 
148.9. Soly. 0.63w.; s.al.; s.et. 


S$ 


(CiHls)sCHCH:00 CHa, 
olligq., n 1.410. D. 0.87922, m.p. 
<-—100, bip. 162.4. Soly. 0.06w. 


binol; _d-pri-act-amyl alcohol). CH3- fa 
CHCH(CH.) CH:OM, 88.09. Collliq., 
[al —5.90°%°. D.. 0.8164", bip. 128° 


Soly. sl.s.w.; all; cet. 02 


henylcarbinol). (CH3)2CHCH?- 
HOHCcHs, 164.12: Thick oil. D. 
0.9537Y, b.p. 235-64, Soly. i.w.; 
8.al.; s.et. 


2-Butanol. See sec-Butyl alcohol. 


ylearbinol). (CHs)2COHCH(CHs3);,)) 
102.11. Col.liq.w. odor of camphor. 
D. 01823217, m.p. —14, bp. 120-1. 
Soly. v.sl.s.w.; s.al.; «et. 


alcohol. 


tert-amyl.__ alcohol). ete aH) 
OHCH:, 88.09, Colliq., n 1.4052. 
D. 0.809, m.p. —11.9, b.p. 101.8. 
Soly. 12.5; 14%w.; oal.; wet.; s.bz., 
chl., glyc., oils. WW 
binol;  sec-isoamyl pray (CH3)2- 
CHCHOHCH:, 88.09. Colliq. D. 
0.819%?, b.p. 114 (112). Soly. sl.s.w.; 
" : 


coal; wet, 

—, 2,3, 3-trimethyl-* (tert-butyldi- 
methylearbinol; pentamethylethyl alcohol. 
(CH3)sCC(CH3)20OH, 116.12. Col.liq.; 
+-1H:0 need. mip. 17; fnz. 15, b.ps 
131-2. Soly. i.w.; s.al.; s.et. 


12 


13 


14 
1-Butanone, 3-methyl-1-phenyl-. 
See Isovalerophenone. 


CHsCOC2Hs, 72.06... Coliliq., n 
1.380714, D. 0.80542, m.p. —86.4, 
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77 Butanimide*. See Succinimide. 
78 Butanoie acid*. See Butyric acid. 
79 —, 3-methyl-*. See Isdvaleric acid. 
80 Butanoic anhydride*. See Butyria 


96 —, oxime (methyl ethyl ketorime). CH3- 


C:NOH(C2Hs), 87.08. Collliq., on 
1.4428. D.. 0.923%), ma.p.. — 29.5; b.p. 
152. Soly. 10w.; eal.; oat. 
—, 3, 3-dimethyl-*. See Pinacolin. 
—, 3, 3-diphenyl- (acetophenone pin- 
aoolin):  CUCOO CcHe)2CHs, 224 19, 
Pr. m.p. 41-1.5, b.p. 310-1. Soly. 
1.W:; 8:¢., v.sih.al.; v.s.et.; v.s.bz., chl. 
—, 3-hydroxy-*. See. Acetoin. 
—, d-methyl-* (isopropyl methyl 
ketone). CHsCOCH(CHs)s, 86.08. 
Col.liq., n 1.38788)5, D..0.8151°, mp. 
—92, b.p. 93. Soly. v.sl.s.w.; oal.; 
et. 
_, 3-methyl-, oxime (methyliso- 
propyl ketorime). CH:C:NOHCH- 
(CH)s, 101.09. Col.lig. bsp. 157-8. 
Oly. s.w.; ~al.; wet, 
—, 1-phenyl- (benzyl ethyl ketone). 
Ci .COCH Cutts, 148/00" Core a: 
1.0022, b.p. 230.2: Soly. i.w.; oal.; 
wet. 
—, 4-phenyl-* (benzylacetone). Co- 
HsCH2CH:COCHs, 148.09. Liq. D. 
0.989%, b.p. 235; 115, Soly. s.al.; 
s.et. 


, Butaneyl bromide*. See Butyryl 


bromide. 
Butanoyl e¢hloride*. See Butyryl 
chloride. - 


a 3-methyl-*. See Isovaleryl chlor- 
ide. : 

2-Butenal*. See Crotonaldehyde. 
—, 2-methyi-*. See Tiglaldehyde. 
1-Butene (a-butylene; ethylethylene), 
CHsCH2CH:CHp, 56.06. Gas. ° 
0.6683, m.p. —130, b.p. —5, Soly. 
i.w.; v.s.al.; v.s.et. « 
—, 4-bromo-* (6-bromo-e-butylenep 
vinylethyl bromide). CHsBrCHaCH:- 
CHa, 134.97. Dh 1.334, bp. 165-6 
(99). Soly. s.al.; s.et. 

—, 2, 3-dimethyl-* | (1-isopropyl- 
I-methylethylene). CH»:C(CHs)CH- 
ia 84.09. D. 0.680327, bip. 56.0— 
6.5. 


—,3, 3-dimethyl-* (tert-butylethylene; 
pseudobutylethylene). CH2:CHC- 


- (CHs)3, 84.09. D. 0.65491, b.p. 41.2. 


—, R-ethyl-* (3-methylenepentane; 
uns-diethylethylene). CHe:C(CoHe). 
CH2CH;, 84.09. D. 0.691429, b.p. 
66.2—6.7. 

—, 2-ethyl-3-methyl-* (1-ethyl-1- 
isobutylethylene; 2-methyl-3-methylene- 
pentane*), CHC (Colts) CH( Hs), 
98.11. D. 0.718622, b.p. 88.7-9.1. 


For explanations and abbreviations see beginning of table, 
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16 


17 


1-Butene, 
methylethylene). CHe2:C(CHs)CH2CHs, 
70.08. Col. liq. b.p. 31.0. 

—, 3-methyl-* (isopropylethylene; 
a-isoamyléne). (CHs)2»CHCH:CHz2, 
70.08. Col.liq. D. 0.64822, mp. 
—135, b.p. 25 (21). Soly.i.w.; oal.; 
cet. 

2-Butene* (sym-dimethylethylene; B- 
butylene; pseudobutylene). _CH3CH:- 
CHCH:;, 56.06. Col.gas. D. 0.635, 
b.p. cis 1; trans 2.5. Soly. i.w.; 
v.s.al.; v.s.et.; i.H2SOs. 

—, 2, 3-dimethyl-* (tetramethylethyl- 
ene). (CHs)2C:C(CH3)2,°-84.09. Liq., 
n 1.4128. D. 0.712%, b.p. 73. 

—, 3-methyli-* (trimethylethylene; B- 
isoamylene). (CH3)2C:CHCHs, 70.08. 
Col.inflam.liq. D. 0.66847, m.p. — 124, 
b.p. 38.4. Soly. v.sl.s.w.; s.al.; «et. 
3-Butene-1, 1-dicarboxylic acid. 
See Malonic acid, allyl-. 
cis-Butenedioic acid*. 
acid. 
trans-Butenedioie acid*. 
marte acid. 
3-Butenenitrile*. See Allyl cyanide. 
2-Butenoic acid, cis(?)-*. See Iso- 
crotonic acid. 

—, trans(?)=-*. See Crotonie acid. 

—, 2-methyl-*. See Tiglic acid. 
4-oxo-4-phenyl-. See Acrylic 
acid, B-benzoyl. 

3-Butenoic acid* (vinylacetic acid; 
B-butenic acid). CH2:CHCH2COOH, 
86.05. Col.liq., n 1.42575. D. 1.01348, 
m.p. —39, b.p. 163. Soly. s.w.; 
eels wet. F 

—, 2-hydroxy-4-phenyl- (benzal- 
lactic acid; styrylglycolic acid). CoHs- 
CH:CHCHOHCOOKH, 178.08. Need. 
f.w. m.p. 46, b.p. 98. Soly. s.h.w.; 
sl.s.et.; 1.bz., CSs, lgr. 

—., 4-phenyl- (8-benzalpropionic acid). 
Cs-H;CH:CHCH2COOH, 162. 
Need.f.w. m.p. 88 (83-4), 
302 sl.d. Soly.  si.s.h.w.; 
v.s.et. 

2-Buten-1-ol* (propenylcarbinol; 
crotyl alcohol; crotonyl alcohol; y-meth- 
ylallyl alcohol). CHsCH:CHCH:0H, 
72.06 Col.liq.,n 1.4240. D. 0.87263; 
0.85437, m.p. <—30, b.p. 118 
(117-20). Soly. 16.6 w.; eal.; cet. 
—, acetate (2-butenyl ethanoate*; 
erotyl acetate; crotonyl acetate). CHs- 
COOC.H:, 114.08. Col.liq. D. 
0.9349, b.p. 129. Soly.  sl.s.w.; 
s.al.; s.et. 


See Maleic 


See Fu- 


b.p. 
v.s.al.; 


* Name approved by the International Union of Chemistry. 


35 


36 


37 


39 


41 


42 
43 


45 


46 


48 


49 


50 


590 


2-methyl-* (wns-ethyl-| 34 3-Buten-1-ol* (allylearbinol; 1-buten- 


4-ol). CH2:CHCH2CH20H, 72.06. 
Col.liq., mn 1.414675. D. 0.8649; 
0.84847, b.p. 113. Soly. s.w.; al.; 
cet. ; 

3-Buten-2-o0l* (methylvinylcarbinol). 
CH2:CHCHOHCHs:, 72.06. Col.liq. 
b.p. 96-7. 

3-Buten-2-one, 4-p-anisyl- (ani- 
salacetone; p-methoxybenzalacetone). 
CH3:0CsHs1CH:CHCOCHs, 176.09. 
Leaf. m.p. 72-4. Soly. i.w.; v.s.al.; 
v.s.et. 

—, 4-(2-furyl)-* (2-furalacetone; fur- 
furylideneacetone). sH3- 
OCH:CHCOCHs:, 136.06. Wh.need. 
m.p. 39-40, b.p. 229 d. Soly. 
i.w.; 8.al.; s.et. . 
—, 4-phenyl-*. See Acetone, benzal-. 
—, 4-(2, 6, 6-trimethyl-1-cyclohex- 
enyl)-. See 8-Ionone. 

—, 4-(2, 6, 6-trimethyl-2-eyclohex- 
enyl)-. See a-Jonone. 

—, 4-(2, 2, 6-trimethyl-3-cyclohex- 
enyl)-. See §-Irone. 
8-Butenonitrile. See Allyl cyanide. 
3-Buten-l-yne* (vinylacetylene). 
CH:CCH:CH2, _52.03,. Col.iqg. D.. 
0.686773, b.p. 5757, 


Butesin (butyl p-aminobenzoate). He- 
NCsHsCOO(CH2)sCHs3, 193.13. Wh. 
cr.powd, m.p. 55-7, b.p. 1472. Soly. 
0.00014 w.; s.al.; s.et.; 8.bz., chl., 


dil.a. 

—, .picrate. (H2NCsHiCOOC:sH»)2- 
CsH2(NO2)30H, 615.30. Yel.amor.. 
powd. m.p. 109.10. Soly. 0.07w.; 
s.al.; s.et.; s.bz., chl. 

Butine. See Butyne*. 

Butyl-. For butyl derivatives see 
the parent compounds (eg., for 
butylbenzene see Benzene, butyl-). 
For butyl esters of organic acids see 
the acids. 

Butyl acetate, a, y-dimethyl-. See 
2-Pentanol, 4-methyl-*, acetate. 

—, f-ethyl-. See 1-Butanol, 2-ethyl-*, 
acetate. 

Butyl alcohol (n)_ (1-butanol*; pro- 
pylcarbinol). CH3(CHs)2CH20H, 74.08. 


Col.lig., n 1.39931. D. 0.80978%9, 
m.p. —89.2 to —89.8 (—79.9), 
b.p. 117.71. Soly. 7.9%w.; ~al.; 
cet. 


“3 
sec-Butyl alcohol (2-butanol*; ba 
methylearbinol). CHsCH2»CHOHCHs, 
74.08. Col.liqg., n 1.397. D. 0.808%?, 
m.p. —89, b.p. 99.5-100. Soly. 
12.5%w.; oal.; cet. 





52 —, trichloro-. See Chloretone. 
53 Butylamine  (n) (1-aminobutane). 


54 


55 


56 
57 


58 


59 


61 


62 


51 tert-Butyl alcohol (2-methyl-2-pro- 
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panol*;  trimethylcarbinol). (CHs)3- 
COH, 74.08. Col.liq. or rhomb.pr. 
Cepia 1.38770. DD. 0.7887%, 
m.p. 25.5, b.p. 82.8. Soly. ow.; 
wal.; cet, 


CH3(CH2)2CH2NH», 73.09. Col.liq., 
nm 1.401. D. 0.740122, m.p. —50.5, 


b.p. 77.8 (76-8). Soly. ow.; s.al.;! 69 
8.et. 


—,N-methyl-. CH;NHC,Hs, 87.11| 7 
Colliq., 1.401808, D. 0.737%. 
b.p. 91. 


—, a-methyl- (methyl propylcarbinyl- 
amine; sec-n-amylamine; 2-aminopen- 
tane). CH3(CH2)2CH(CHs) N Hp, 87.11. 
Col.liq. D. 0.738393?, b.p. 92. Soly. 
cow.; oal.; cet. 

— y-methyl-*. See Isoamylamine. 
sec-Butylamine ((a-methylpropyl)- 
amine; 2-aminobutane). CH3CH(NH2)- 
CH2CHs3, 73.09. Col.liq., n 1.3950116.7, 
[a] 7.433. D. 0.7242 (0.718%), 


m.p. — 104.5, b.p. 63. Soly. ow.; 


wal.; wet. 


tert-Butylamine ((a, a-dimethylethyl)- 
amine; trimethylcarbinylamine). (CHs)3- 
CNH, 73.09. Col.lig., n 1.3794018, 
D. 0.696%, m.p. —67.5, b.p. 46.4 
(43.8). Soly. ow.; wal.; wet, 
n-Butylarsonie acid. See 1-Bu- 
tanearsonic acid. 


Butyl bromide (n) (1-bromobutane*). 
CH3(CH2)2CHoBr, 136.99, Col.liq., n 
1.4398. ° 1.299%, m.p. —112.4, 
b.p. 101.6. Soly. i.w.: wal.; wet. 


sec-Butyl bromide (2-bromobutane*; 
methylethylbromomethane). CoH;- 
CH(CHs)Br, 136.99. Col.liq., 
1.43445, D, 1.258027, b.p. 91.3. 
Soly. i.w. 
tert-Butyl bromide § (2-bromo-2- 
methylpropane*; —_ trimethylbromometh- 
ane). (CHs)sCBr, 136.99. Col.liq., 
nm 1.428. D. 1.22237, m.p. —20, 
b.p. 73.3, Soly. i.w. 
Butyl carbitol. See Diethylene glycol, 
monobutyl ether. 
Butyl cellosolve. See Ethanol, 2- 
toxzy-*. 
Butyl chloral. See Butyraldehyde, 
a, a, B-trichloro-. 
Butyl chloride (n) (1-chlorobutane*) . 
CH3(CH:)2CH:Cl, 92.53. Col.liq., n 
1.4015. D. 0.884; 0.90742, m.p. — 123.1, 
b.p. 78. Soly. 0.066125w.; coal; 
set. 
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sec-Butyl ehloride (2-chlorobutane*; 
methyl ethylchloromethane) i C2H;sCH- 
(CHs)Cl, 92.53. Col.lig., n 1.395325. 
D. 0.870722, m.p. —131.3, b.p. 68. 
Soly. v.sl.s.w.; coal.; wet, 

tert-Butyl chloride (2-chlor 0-2-meth- 
ylpropane*; trimethylchloromethane) . 
(CH3)3sCCl, 92.53, Col.liq., n 1.38686)8. 
D. 0.847%, m.p. — 28.5, b.p. 51-2. 
Soly. v.sl.s.w.; woal.; wet. 

Butyl cyanide (n). See Valeronitrile. 


sec-Butyl cyanide. Sce Butyroni- 
trile, a-methyl-. 

tert-Butyl cyanide. See Propioni- 
trile, a, a-dimethyl-. 

Butyl disulfide (n) (1-butyldithio- 
butane*). [CH3(CH2)s]2S», 178.26, b.p. 
100-35, Soly. l.w.; cal.; cet, 


a-Butylene. See 1-Butene*, 
8-Butylene. See 2-Butene*, 
y-Butylene. See Propene, 2-methyl-*. 
a-Butylene glycol. See 1, 2-Butane- 


diol*, 


8£-Butylene glycol. See 1, 3-Butane- 
diol*, 


Butyl ether (n) (1-butorybutane*- 
di-n-butyl ether). CHs(CH2)30(CH2).~ 
CHs3, 130.14. Col.liq. D. 0.78419: 
0.769338, m.p. —95.2 (—98),. b.p. 
142. Soly. sl.s.w.; cal.; cet,” 
sec-Butyl ether (2-(a-methylpropory)- 
butane*; di-sec-butyl ether). [CH3- 
CH2CH(CHs)}20, 130.14. D. 0.75622, 
b.p. 121. Soly. sl.8.w.; ~al.; et, 


Butyl hydrogen sulfate. See Butyl- 
sulfuric acid. 

Butyl iodide (n) (1-todobutane*). 
CH3(CH2)2CHil, 183.99. Li 
1.50006. D. 1.6172, m.p. —103.5 
b.p. 131. Soly. 0.020275w.. wal: 


cet, 


sec-Butyl iodide (2-iodobutane*: 
methylethyliodomethane). CsH;CH- 
(CHs)I, 183.99. Col.liq. D. 1.595%, 
m.p. —104.0, b.p. 117.5 (119-22). 
Soly. i.w.; s.al.; et, 

tert-Butyl iodide (2-10do-2-methyl- 
propane*; trimethyliodometha ne). 
(CHs)sCI, 183.99. Liq. D. 1.5713, 
m.p. —33.65, b.p. 100 d. Soly. i., 
d.w.; ~al.; wet. 

Butyl isocyanide (n) (butylearbyl- 
amine*), CH3(CH2)3sNC, 83.08. 
Liq. b-p. 118. Soly. i.w.; wal.; wet. 


Butyl isocyanide, y-methyl-. See 
Isoamyl isocyanide. 


For explanations and abbreviations see beginning of table. 
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tert-Butyl isocyanide mek 

yetiny!) carbylamine*). CHs3)sCNC, 
83.0 Dt. of, Dp. GIFs. Soly. 
ary 

Butyl mercaptan (nm). See 1Buy 
tanethiol*. 

Butyl mustard oils. See the butyl 


esters under Isothiocyanic acid. 

Butyl nitrate* (n). CHs(CH2)s- 
ONOs, 119.08. Lig., n 1.40130%:-?. 
D. 1.0483, b.p. 136. Soly. i.w.; s.al.; 
s.et. 

sec-Butyl nitrate  (a-methylpropyl 
nitrate*). Ce BCE (CH ONO 119.08. 
Liq. D. 1.03823, b.p. 124. Soly. 
wal.; cet. 

Butyl nitrite* (mn). CHs(CH2);0NO, 
103.08. Liq. D. 0.91149, b.p. 75 
(77-9). Soly. oal.; eet. 
sec-Butyl nitrite (a-methylpropyl 
nitrite*). .CoHsCH(CHs)ONO, 103.08. 
Liq. D. 0.89813, b.p. 68. Soly. 
cal.; cet. 

tert-Butyl nitrite (a, a-dimethylethyl 
nitrite*). (CHs)sCONO, 103.08. Lt. 
yel.liq. D. 0.89413, be p. 63. Soly. 
sl.s.w.; v.s.al.; v.s.et.; s.chl., CSe. 


Butyl sulfate (n) (di-n-butyl peifaten: 
(CHsCHzCH2CH2)a804, 210.20. Col 
n_ 1.4210%. D. 


lia., 1.059128, b. p- 
Soly. i.w. 


97.48, 


Butyl sulfide (7) (dibutyl__sul fide; 
butylthiobutane*). (Ghee oe 
CH>):8, 146.20. Liq. BD. 8522; 


0.839), m.p- — 79.7, b.p. 182 (186-9). 
Soly. i.w.; v-s.al.; v.s.et. 

sec-Butyl sulfide (di-sec-butyl sulfide; 
1-methyl-1- (a- eerie ropylthio) pro- 
eo [Co.CHCH 3)]2S, 146.20. 
Liq. D. 0.831774, Dep. 155. Soly. 
i.w.; v.s.al.; -v.s.et. 

Butylsulfuric acid (n) (butyl oy 
gen sulfate). CxHo OSO:0H, 154. 
Syrup. b.p. d. Soly. v.s.w.; safes 
8.et. 

1-Butyne* (ethylacetylene; 1-butine). 
CH:CCHsCHs, 54.05. Colliq., 7 
1.3962. D. 0.6882, m.p. — 130, b.p. 
18.5. Soly. iow.; s.al.; s.et. 

—, 3-methyl-*, (isopropylacetylene) . 
(CHs)2CHC:CH, 68.06. Col. 5 D. 
0.68542, b.p. 29.3. Soly. i.w.; cal.; 
cet. 

1-Butyne, 1-phenyl-. 
l-butynyl-. 
2-Butyne* 
acetylene; 
54.05. Liq. 
s.al.; s.et. 


See Benzene, 


(crotonylene; 
2-butine). 
b.p. 28.9. 


dimethyl- 
HsC:CCHs, 
Soly. iow.; 
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06 
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08 


10 —, s-methyl-. 


i 
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15 
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‘2-Butynoie acid*. 
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eee 
a-dimeth-| 02 Butynedioic acid*. ‘See <Acetylene- 


dicarboxylic acid. s 

See Tetrolic acid. 
Butyraldehyde (butanal*; butyric 
aldehyde). CHs( H2)2CHO, 72, 
Col.liq., n 1.38433. D. 0.81777, m. 

= ae b.p. 75.7, Soly. 3.7w.; eal. 
oe 


(butanal oxime*; butyral- 
” 2). CHs(CHs)aCH: N HH, 87.08. 
Col.liq. D. 0.923%, m.p. "—29. 5, 
b.p. 15275, Soly. 10.8w.; ~al.; et. 


phenylhydrazone (N-butylidene- 
N’-phenylhydrazine). CH3(CH2)sCH:- 
NNHCeHs, 162. A 


sodium isulfite compound. 
CC aOsOsNE 176.13. Leaf. 
m.p. d. Soly. v.s.w.; sl.s.al.; i-et. 


a-ethyl- (2-ethylbutanal*). CHs- 
CH2CH(C2Hs)CHO, 100.09. Col.liq. 


* 


D. 0.814%, b-p. 116-7. Soly.sl.s.w.; 
cal.; ~et. 
09 —, §-hydroxy-. See Aldol. 


See Isovaleraldehyde. 
—, a, a, B-trichloro- (2, 2, 3-trichloro- 
butanal*; ____ butyl ohloral ). CHs- 
CHCICCLCHO, 175.41. Col. oily 
lia., n 1.47554. D. 1.395677, b.p. 
164-57, Soly. s.w.; s.al.; s.et. 
—,—, ‘hydrate (2, 2, 3-trichloro-1, 1- 
butanediol*; but chloral hydrate). 
CHsCHCICCI:CH(OH)s, 43. 
Rhomb.leaf.f.w. D. 1.69322, mp. 
78, b.p.d. Soly. sl.s.w.; vs.al.; s.et. 
Butyraidexime. See Butyraldehyde, 
oxneme. 

Butyramide (butcnamide*; — butyric 
amide). CH;:CH:CHsCONH:, 87.08. 
Panta bE Ds. D. 1.0322, mp. 116 
(108-10), b.p. 216. Soly. 16.28%w.; 
s.al.; sl.s.et. 
p-bromo-7-0x0-N-phenyl-. See 
Acetoacetanilide, a-bromo-. 


—, Bmethyl-. See Isovaleramide. 
—, N-phenyl-. See Butyraniide. 
Butyranilide (N-ahenageemaneesicee 


, 


CH;(CH2 2)2CON HCeHs, . Monocl.leaf. 
D. 1.1342°, m.p. 91-2, b.p. 189%. 
Soly. i.w.; v.s.al.; v.s.et. 

, B-keto-. See Acetoacetanilide, 
Butyric acid (butanoic acid*; Sa by 
tic acid). CHs;sCHeCHeCOO. 

Col Jiq.,n 1.39906, D.:0:9587%2, m.p. 
—7.9; frz. —19, Dep. 163.5%. Soly 
5.62 -1w.; cal.; et. 





* Name approved by the International Union of Chemistry. 
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21 Butyric acid, ally] ester (allyl butyrate.] 37 —, e-amino- (2-aminobutanoic acid*). 
ROn-Cu. 128.09 ti Seeeaic i a Pa ae a seat 103 a8. Co 
ROA A 2, .09. q. ‘e & eat, > AL. + D.p. 1. ly. 
- Soly. i.w.; wal.; wet. 28w.; 0.1827al.:i.et, a ped 


22 —, amyl ester (amyl butyrate; pentyl| 3g __ 8-amino- (3-aminobut c acid* 
Sar DH Rees) GeTR MES enter ain 
M-P- —73.2, b.p. 185. Soly. 0.054%] Need. m-p. 184, Soly. 100w-; i-al.; 


W.; v.s.al.; vis.et. $3 
23.—.. b 1 ter. CHs:(CH:)sCO. —, y-amino- (4-aminobutanoic acid*; 
CHiGas, 178.11. D.1MiG42 bip.|  Piperidic acid) Meee eee 
240. Soly. i-w.; v:s.al.; v.s.et. 1 OH, Wo clit oe ae 
24 —, butyl ester (butyl butyrate; butyl ae mB Sot Sea sts oly. 
butanoaie*). CHsCHsCHsCOOC.He,| V8: W5 Lal; Let.sibz. 
14412. Col.lia., n 1.4049. D. 
_ 0.872138, m.p. —91.5, D.p. 166.4. 
Soly. sl.s.w.; ~al.; «et, 

25 —, ethyi ester (ethyl butyrate; ethyl 
paeanadicn} CH;CHaCHsCOOC:Hs, 
116.09. olliq., 2 1.39302. D. 

0.879%, m.p. —93.3, b.p. 121.3 

(119-21). Soly. 0.68% w.; s.al.; s.et. 


{26 —, ethylene ester. See Glycol, di- 
butyrate. 





















40 —, a-amino-e-methyl. See Jso- 
valine, 


41 —, o-amino-7-methylmercapte 
See Methionine. as 


42 —, a-bromo-( 2-bromoabutanoic acid*). 
CH;CH»CHBrCOOH, 166.97. Col. 
oily liq. D. 1.56732, m.p. —4, 
b.p. 212-7 d.; 181-2250, Soly. 6.7 
c.w.; 8.al.; s.et. 


43 —, abroemo-, ethyl ester (ethyl 
2-bromobutanoate*). CH;CH- 
CHBrCOOG2Hs, 195.00. Col.liq. D. 
13217, b.p. 179 d. (58-6220). Soly. 
1.W.; 8.al.; s.et. 


44 —, a, 8-dibromo- (2, 3-dibromobuta- 
noic acid*). CHsCHBrCHBrCOOH, 
245.88. Long need., mp. 86-7. 
Soly. sl.s.w.; v.s.al.: v.s.et. 


45 —, «, ae-dimethyl- (2, 2-dimethyl- 
butanoic acid*: ethyldimethylacetic acid. 
CH3CH2C(CH:)2COOH, 116.09. Col. 
liq. m.p. —14, bsp. 187. Soly. 
v.sl.s.w.; s.al.; s.et. 


46 —, a,8-dimethyl- (2, 3-dimethyl- 
butanvic acid*; isopropyl methylacetic 
acid. CHsCH(CH;)CH(CH:)COOH, 
116.09. Liq. D. 0.928%, b.p. 189— 
91. Soly. s.w.; s.al.;.s.et. 


47 —, eweethyl- (2-cthylbutanoic acid*; 
3-pentanecarborylic acid; diethylacetic 
acid). (C2:Hs):CHCOOH, 116.09. Col. 
liq.,n 1.41788”, D. 0.933142; 0.919518 
m.p. <—15, b.p. 190 (195-7). 
Soly. sl.s.w.; ~al.; ~et. 


48 —, wethylamethyl- (diethylmeth- 
ylacetic acid. CH3:CH2C(C2Hs).(CH3)- 
COOH, 130.11. Arom.oil. m.p. 
apes b.p. 203-4. Soly. iw. 
s.al. 


27 —, furfuryl ester. See Furfuryl alcohol, 
butyrate. 

28 —, geranyl ester. See Geraniol, 
butyrate. 


29 —, glyceryl ‘ester. See Glycerol, 
tributyrate. 

30 —, isoamyl ester (y-methylbutyl 
butanoate*). CHs3(CH2)sCOOC;Hn, 
158.14. Colliq. D. 0.8822; 0.8604, 

- m.p. —73.2, b.p. 159-79 (184.8). 

, oly. 0.054% w.; y.s.al.; v.s.et. 

31 —, isobutyl ester (B-methylpropyl 
butanoate*). CH3(CH2)2COOCH:CH- 
CHa), 144.12. Colig., n _ 1.4035. 

- 0.8606%, b.p. 156.9. Soly. y.sl. 
8.w.; ~al.; met. 

32 —, methyl ester (methyl n-butyrate). 
HsCH-CH:COOCH, 102.08. Col. 
lig., 2 1.3879. D. 0.898, m.p. 
<—95, Db.p. 102.3. Soly. 1.562 w.; 
zoal.; cet. 


33 —, emethylisoamyl ester. See 2- 

Pentanol, -4~methyl-, butyrate. 

—, p-phenylphenacyl ester. CH;- 

(CH2)2>COOCH:COC:H:CsHs, 282.14., 

m.p. 97. 

35 —, propyl ester (n-propyl butyrate). 

CH;CH:CH»COOC3H;, 130.11. . Col. 
: liq., n 1.4005. D. 0.87915; 0.871035, 
“hs mp. —95.2, b.p. 143. Soly. 0.167" w.j 

* wal.; cet. 

49 —, ahydroxy- (2-hydrorybutaneic 
acid*). CHsCH»CHOHCOOH, 104.06. 
Col.hyg.cr. m.p. 42.5, b.p. 260 d., 
subl. 60-70. Soly. s.w.; s.al.;s.et. 


36 —, piperazinium salt. CiHieN22C3- 

3 HCOOH. 262.22. Wh.cr. m.p. 89.5— 
90. .qSely: s.w.;..\s.al.;) iet.;)/ s.h. 
dioxane. 


For explanations and abbreviations see beginning of table. 
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Butyriec acid, §-hydroxy- (3- 
hydroxybutanoie acid*). CH;sCHOHC- 
H2COOH, 104.06. Monocl.; syrup. 
m.p. 48-50, b.p. 130%. Soly. 
v.s.w.; v.s.al.; v.s.et.;, i.bz. i 
—, y-hydroxy-  (4-hydroxrybutanoic 
acid), CHsOHCH2CH:COOH, 104.06. 
Liq. m.p. —17, b.p. sl.d.ord.temp. 
—, y-hydroxy-, lactone. See Butyro- 
lactone. 

—, a-isonitroso-. 
a-keto-, oxime, 

—, a-keto- (2-oxobutanoic 
CH;sCH2COCOOH, 102.05. Hyg.pl. 
or oil. D. 1.20017, m.p. 32, b.p. 
854%. Soly. v.s.w.; v-s.al.; sl.s.et. 

—, —, oxime (a-isonitrosobutyric acid). 
C:H;C(:NOH)COOH, 117.06. Need. 
f.w. m.p. 151 (169-70). Soly. v.sl.s. 
w.; v.s.al.; v.sl.s.et. 

—,  -keto-y-phenyl-. 
pionic acid, B-benzoyl-. 
—, a-methyl- (2-methylbutanoic acid*; 
ethylmethylacetic acid; active valeric 
acti . CH;:CH2CH(CH;3)COOH, 
102.08. Col.liq.,7 1.4051. D. 0.941%, 
m.p. <—80, b.p. 174. Soly. sl.s. 
w.; “al.; cet. 
Butyric aldehyde. 
hyde, 


See Butyric acid, 


acid*) . 


Pro- 


See 


See Butyralde- 


Butyric amide. See Butyramide. 
Butyric anhydride (butanoic an- 
hydride*). (CHsCH:CH:CO):0, 
158.11. Col.liq. D. 0.99462. m.p. 
—75.0 (—56.1), b.p. 198. Soly. 
d.w.; d.al.; et. 

Butyrin. See Glycerol, tributyrate. 


Butyrolactone (4-hydroxrybutanoic 
acid lactone*; y-hydroxybuturic acid 
lactone; butanolide). CH2CH:CH:COO, 


86.05. Oil. D. 1.12864%, b.p. 206. 
Soly. ow.; s.al.; s.et. 
2-Butyronaphthone, 1-hydroxy- (1- 
hydroxy-2-naphthyl propyl ketone; 2- 
butyryl-1-naphthol). CHs(CH2)2COCw- 
HoOH, 214.10. Yel-grn.need. m.p. 
78. Soly. i.w.; s.al.; s.et. 

Butyrone. See 4-Heptanone*. 
Butyronitrile (butanenitrile*; n-pro- 
pyl cyanide). ‘H;3(CH2)2CN, 69.06. 
Col.liq., n 1.3816%, D. 0.7965, m.p. 
—112.6, b.p. 118. Soly.  sl.s.w.; 
cal.; cet. 
—, B,y-epoxy-. See Epicyanohydrin. 
—, aethyl- (2-ethylbutanenitrile*; 
diethylacetonitrile) , (C2H5)2>CHCN, 
97.09. Oil, bsp. 144-6. Soly. al.; 
cet. 
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—, a-methyl- (2-methylbutanenitrile*; 
sec-butyl cyanide; methylethylacetoni- 
trile). CH3:CH:CH(CHs)CN, 83.08. 
Liq. D. 0.80613, b.p. 125. 
s.al.; s.et. 


Butyrophenone (phenyl propyl ke- 
tone). CHsCH2CH:COCeéHs, 148.09. 
Col.lig., » 1.520163, D. 0.988%, 
m.p. 11, b.p. 232.3. Soly. i.w.; 
s.al.; et. 

Butyryl bromide (butanoyl bromide*). 
CH;3(CH2)2COBr, 150.97. Liq. 
1.4162, b.p. 128. 


Butyryl chloride (butanoyl chloride*). 
CH3(CH2)2COCl, 106.51. Col.li 
1.41209. D. 1.02822, m.p. 
b.p. 102 (99-102). Soly. 
d.al,; ~et. 

C acid. See 2-Naphthylamine-4, 8- 
disulfonic acid, 


Cacodyl (tetramethylbiarsine; diarsenic 
tetramethyl; arsenic dimethyl). EE 
AsAs(CHs3)2, 209.95. Col. oil. 

m.p. —6, b.p. 
s.al.; s.et. « 
—,ethyl-. See Biarsine, tetraethyl-. 
Cacodyl chloride (dimethylarsenic 
monochloride; chlorodimethylarsine). 
(CHs)2AsCl, 140,43. Col.liq. 
m.p. <—45, b.p. 106.5. 
i.w.; ~al.; i.et. 
Cacodyl hydride. 
methyl-. 

Cacodylic acid (dimethylarsinic acid; 
alkargen). (CHs)zAsOOH, 137.98. Col. 
tricl, m.p. 200. Soly. 83%w.; 28.5! 
90 %al.; i-et. 


Cacodyl oxide 
oxide; alkarsin, alkarsine). 

AsO, 225.95. Col.liq. D. 
m.p. —25, b-p. 149-51. 
sl.s.w.; 8.al.; s.et. 


Cacodyl sulfide (bisdimethylarsenic 
sulfide). [(CHs)2As]oS, 242.01. Oil, 
m.p. <—40 d. b.p. 211. Soly. 
sl.s.w.; s.al.; 8.et. 


Cacodyl trichloride (dimethylarsenic 
trichloride). (CHs)2AsCls, 211.35. Cr. 
f.et. m.p. d. 50. Soly. d.w.; d.al.; 
s.et.; 8.CS:. 


Cadayverine (1, 5-pentanediamine*; 
pentamethylenediamine). PCH a 
NHe, 102.13. Syrupy — fum.liq. i 
0.91743, m.p. 9, b.p. 178-80. Soly. 
8.W.; 8.al.; sl.s.et. * 
Cadmium,  diethyl-* 
ethyl). (C2Hs)2Cd, 170.49. 
D. 1.653%, m.p. —21, bp. 
Soly. et. 


170, Soly. sl.s.w.; 


Soly. 


See Arsine, di- 


[(CHs)2- 
1.4865, 
Soly. 


(cadmium 
Col.liq. 
6419.5, 


* Name approved by the International Union of Chemistry. 
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Soly. | 


slap 


D. >i, 


(bisdimethylarsenic 


90 —, hydrobromide. 


a1 —, 
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84 Cadmium. Sree tlsdaks (CHs)2Cd, 


142.46. Col. q. -  1.984617-9, 
m.p. —4.5, b.p. 105.55. Soly. 
d.w.; s.et.. 


Caffeic acid (3, 4-dihydroxycinnamic 
a@eztd). (HO):CsH;3CH:CHCOOH, 
180.06. Yel.monocl.f.w. m.p. 195, 
b.p. d. Soly. s.w.; v.s.al.; sl.s.et. 
Caffeine (1, 3, 7-trimethylzanthine; 
theine). CsHioNsO2, 194.11. Wh.need. 
f.al.; cr. (+1H20) f.w. D. 1.234), 
m.p. anh. 235-7, b.p. subl, 180. 
Soly. 1.3516, 45.5%w.; 2.316 85 %al.; 
0.044'6et.; 14.2chl.; s.acet., bz. 

—, ~ benzoate. CsHioNsO2-C7H6O:, 
316.16. Wh.cr. Soly. s.w.; s:al. 

—, citrate. CsHioNsOo-CeHsO7, 386.17. 
Monocl. Soly. s.w.; s.d.al. 

—, hydriodide diiodide. CsHiwNiO2-- 
HI-In-13H20, 602.90. Dk.grn.pr. mip. 
182-4. Soly. i.w.; s.al.; sl.s.chh ; 
CsH10 NsO2- HBr-+ 
ahs: 311.07. Col.trans.cr. Soly.'s.w.; 
s.d.al. 


hydrochloride. _CsHio NsO2-HCI-- 
2H20, 266.61. Monocl.col. Soly. 
s.d.w.; s.d.al. 
—, isovalerate. CsHioNsO2-CsHi002, 


296.19. Fatty glist.need. Soly. s.w. 
—, mercurichloride. CsH102Ns-HgeCh, 
465.63. Col.need. m.p. 246. Soly. 
8.W. 

—, salicylate. CsHioNsOe2-C7HsOs, 
332.16. Cr.masses. Soly. s.w.; s.al. 
—, sulfate. CsHioNsO2-H2SOu, 292.19. 
Wh.need. Soly. s.d.w.; s.d.al. 
Cajeputole. See Cineole. : 
Camphane (1, 7, 7-trimethylnorcam- 
phane; hydrocamphene; 1, 7, 7-trimethyl- 
bicyclo[2, 2, 1] heptane). CioHis, 138.14. 
Hex.pl. or pr. m.p. 152-4, b.p. 160 
subl. Soly. i.w.; s.h.al.; s.et.; s-.et. 
acetate, h.me.al. 
—, 2-chloro-. 
Isobornyl chloride. 
2-Camphanol. 
2-Camphanone. See Camphor. 
di-Camphene (dl-2, 2-dimethyl-3- 
methylenenorcamphane). CioHi6, 136.12. 
Feathery need., n 1.4402%. D. 0.87922; 
0.82278, m.p. 50, b.p. 159-60. Soly. 
i.w.; v.s.al.; v.s.et. 

d or l-Camphene. CuwHis, 136.12. 
d: Feath. need., [a] +103.9°Jj in et. 
m.p. 51(48), b.p. 160-2; 5217. Soly. 
i.w.; sl.s.al.; s.et. 

1: Cr., n 1.455144, [a] —52°D. m.p. 
42-52, b.p. 158-60. Soly. s.et. 


See Bornyl chloride; 


See Borneol. 
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a-Camphol. See Borneol. 


di-Cainpholice acid (dl-1, 2, 2, 3-tetra- 


methylcyclopentanecarboxylic acid*) . 
CsHs(CH3)4COOH, 170.14.  Col.tricl. 
pr. (d)[a] +49.8°5 in al.; (Dla) 


—49.1°35 in al. m.p. (dil) 109; (d) 106; 
(1) 106-7, b.p. (d) 255; (1) 250. Soly. 
0.016%w.; 51.29 c.al.; s.et. 


Camphor, 3-amino=- (a-aminocam- 
phor; 3-camphorylamine). C1oH15O0-- 
NHe, 167.14. Waxy, m.p. 110, b.p. 
244. Soly. i.w.; s.al.; s.et.; s.a. 


—, artificial. 
—, Borneo. 
—, parsley. 
d-Camphor (d-2-camphanone; Japan 
camphor; laurel camphor; Formosa 
camphor; d-2-keto-1, 7, 7-trimethylnor- 


camphane). CunHi60, 152:12. 4 Cols 
trig., hex., m 1.532(1.5462), [a@]44.26°%" 


inal. D. 1.0008; 0.990%°, m.p. 176-7, 
b.p. 204 subl. Soly. 0.1w.; 100al.; 
173et.; 300chl.; 8.CSs, bz., me.al., 
ac.a., acet. 


See Bornyl chloride. 
See d-Borneol. 
See A pviole. 


_, oxime. CioHisNOH, 167.14. 
Monocel.need. or pr.f.dil-al., [a] 
+42.47) in al. D. 1.01438, m.p. 118 
(114-6), b.p. 249-54 d. Soly. i.w.; 
v.s.al.; s.et.; s.min.a. : 


—, a-bromo- (3-bromo-d-camphor (one 


form)). CiHisBrO, 231.03. Col. 
monécl., n 1.5535, 1.5787, 1.5912, 
[@]165°sa. D. 1.44922, m.p. 78, b.p. 
274 si.d. Soly. i.w.; 12.155, 130%%a].; 
s.et.; s.chl., CCl, bz. 


—, @ (or £)-bromo- (3-bromo-d- 
camphor (one form)). CiHisBrO, 
231.03. m.p. 61, b.p. 130°, Soly. 
i.w.; 8.al.; s.et. 


—, a-chloro- (3-chloro-d-camphor (one 


form)). CioHisClO, 186.57. (a)Leaf., 
[a] +97°% in al. m.p. 93-4, b.p. 
244-7 part.d. Soly. s.h.w.; s.h.al.; 
s.et.; s.chl., CSe, bz. 


—, $-nitro- (a-nitrocamphor). Cu- 
His0-NOz, 197.13. _Monocl.pr.f.bz. 
m.p. 100-1. Soly. i.w.; s.al.; s.et.; 


v.s.bz., s.chl. 


a-Camphoramie acid (a-camphor- 
amidic acid; 3-carbamyl-1, 2, 2-trimeth- 
ylcyclopentanecarbosxylic acid; camphoric 
acid 3-monoamide). Cs5H4(CHs3)3- 
CONH2)COOH, 198.13. m.p. 176-7. 
oly. s.h.w.; s.h.al.; s.et.; s.h.me.al. 


For explanations and abbreviations see beginning of table. 
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16 


i7 
18 


19 di-Camphoric arn 


20 


a1 


22 


23 


24 


25 


26 


2 


a 


28 


29 


- 


B-Camphoramie acid. (8-camph. 
amidic acid; 3-carbamyl-2, 2, 3-trimeth- 
uleyelopentanecarbonylic.acid; ca eat 
1-monoamide). CsHi(CHs)s- 
(CONH:) COOH, 198. 15. m.p.. 182-3. 
oly. s.h.w.; s.al.; s.et.; s.acet.; sl.sibz. 
Camphorie aeid, 1-monoamide. 
B-Camphoramic acid. 
3-m onoamide. 
amie acid. 


See 


See aCamphor- 


(di-cis-1,.2, 2- 
trimethyl-l, S-cyclopentanedicarbomylic 
acid*; paracamphoric acid). CsHu- 
COOH), 200.12. Col.monocl.need. 
. 1.22822, m.p. 202° (208). Sely. 
0.762, 10!w.; s.al.; v.s.et. 
d-Camphoric acid. CsHi(COOH)s, 
200.12. Col.monocl.pr. or leaf., [a] 
47.7°R) in al. D. 1.18622, m.p. 187. 
Soly. 0.6212, 8.3)0w.; 112 al.; 91.4*%et.; 
s.acet.; i. chl, 
t-Camphorie acid (l-cis-1; 2, 2-tri- 
methy I-1, 3-cyclopentanedicarboxylic 
acid). CioHis(COOH)2, 200.12. m.p. 
187. Soly. sl.s.w.;s.al.; s.et.; s.me.al. 
di-Camphoric anhydride (dl-cis- 
1, 2, 2-trimethyl-1, So cuclomentanecscar 
boxylic anhydride*). CsHis(CO)20, 
182.11, Rhomb.f.al. D. 1.19422, m.p. 
ae (216-7), b.p. 270. Soly. v.sl.s. 
0.63 c¢. al; 1.00et.; v.s.chl., ethyl 
Hevtaes s.bz., ‘C32 
d-Camphorie anhydride. CiHu- 
Qs, 182.11.. Rhomb.pr.f.al. D. 1.19422, 
m.p. 221, b.p. 270d. Soly. vsl.s.w.; 
v.s.ali; 37.55bz. 


i-Campheronie acid (/-2, Se 
1, 2, 3-butanetricarboaylic acid*; ta 
a, B-trimethyltricarballylic ih nC 4% d). 
CHs): »C(COOH)C(CH:) (COOH) CH». 
JOOH, 218.11. Hyg.need.f.w a) 
— 26, 9°18 i in w. m.p. 164-5 (158), b.p. 
195— 2100. Soly. 12.5'w.; 59.8'%al,; 
ahi 42.9chl.; s.acet.; v.sl.s.bz... 
iS. 
Camphor pinacol (J) (l-2, 2’-bicam-| 
hane-2, 2’=diol). CoHisCOHC OHC>- 
‘ise: 306.27, Rhomb.bisphenoidal. 
m.p. 157.8. Soly. i.w.; s.aL;.s.et. 
3-Camphorylamine. See Camphor, 
3-amino-. 
6-Camphylamine (2, 3, 3- BRM oa 1- 
cyclo pentene-1- ethylamine). CsHisCH2- 
CH2NHg2, 153.16. Liq., n 1.47284)8, 
{a] +6°p, D. 0.8736}, b-p- 194-6. 
Canadine (l-tetrahydroberberin . : 
CxoHaNO., 339.17. Silky need.f.al., 
fel —299°p in chl. m.p. 133-4. Soly. 
ys.al.; v.s.et.; v.s.chL, bz. 


exile sugar. See Sucrose. 





* Name approved by the International Union of Chemistry. 








30 


31 


32 


33 


34 


36 — 


37 


38 — 


39 
40 
41 


43 


44 


596 


Cantharene 
CsH6(CHs)2, 108. 09. 
1.4895. D. 0.8521%?, b.p. 135. 
i.w.; eal.; s.et. 


Cantharidin (2, 3-dimethyl-7-oxabi-. 
cyclo [2, 2, 1] heptane-2, 3-dicarboxzylic 
anhydride). CiHw2Os, 196.09. Col. 
rhomb.pl. m.p. 218 (212), b.p. subl. 
at 84. Soly. 0.0033w.; | 0:02!%al.; 
0.09et.; 8.ac.a., eone.HeSOu alk.; 
sl.s.chl., acet. 


Capraldehyde (decanal*; capric alde- 
hyde; caprinaldehyde; n-decyl OE ebado. 
CH;3(CH2)sCHO, 156.16. Liq., x 
1.42977. D. 0.8284, bsp. 208-9. 
Soly. i.w.; s.al.; s.et. 


—, oxime ei in oxime*; caprin- 
ihe CHs(CH>)sCH: “NOH 

171.17. Leaf.f.dil.me.al. m.p. 60, F 
Soly. s.al.; s.et. 


Capramide (decanamide*; n-decylic 
amide; capric amide). _CH3(CH2)s= 
CONE, 171.17. Cr. D. 0.99922, 
m.p. 108(98). Soly. i.w.; s.al.; s.et. 


Capric acid (decanote acid*; n-capric 
acid; n-decoic acid; n=decylic acid). 
CH;(CH:)sCOOH, 172.16. Col.need., 
n 1.42855, Dy. 0.885842, map. 31. 5, 
b.p.. 268-70. Soly..shs.w.; s.al.; s. et. 


—, ethyl ester cae caprate; ethyl 
decanoate*).. CHs3(CH2)sCOOCeHs, 
200.19. Col.liq. D. 0.87044; 0.86227, 
m.p. —19.96, b.p. 245 (110-21). 
Soly. 0.0015%w.; cal.; wet.; ochl. 
—, methyl ester feet als 
methyl. eaprate).. CHa(C 
186.17. Col.liqg. m.p. —18, 
Soly. i.w.; v.s.al.; v.s.et. 

—, a-oetyl- (2-octyldecanoic acid*; 9- 
heptadecanecarboxylie acid*; di-n-octyl- 


- ihydro-o-zylene). 
Col. oily liq., n. 
Sely.. 


decanoate*;, 
sCOOCHs, » 
D.p. 224. ° 


acetie: acid), [CH3(CH2)7}>CHCOOH, 
284.28. Need. or leaf.f.al. m.p. 38.5, 
b.p. 270-5, Soly. i-w.; s.al. 


Caprice aldehyde. See Canraldehyde. 
Caprice amide. See Capramide. 


Caprice anhydride (decanoic _an- 
hydride*; n-decylic anhydride). (CHs- 
(CH2)sCO):0, ees ~~ Cr. m.p. 23.9, 
Soly. i-w.; s.al.; 


6 rain deh ve 
Caprinaldoxime. 
oxime, 
Caprinitrile Ce ae capri 
nitrile; n-nonyl' cyanide), CH3(CH2)s~ 
CN, 153.16. Coblig. D. 0.8295," 
m.p. —17.9, bepe '243.7 cane 
Soly. iow-; v.sl.s.al.; set. 


hee Capraldehyde. 
See Capraldehyde, 
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45 Caproaldehyde (hexanal*: n-caproic 


ehyde; n-hexoic aldehyde). 
(CHs)4CHO, 100.09. ol.liq. 
0.833522, b.p. 131. 
v.s.et. * 

46 —, oxime 
ronaldoxime) . 
115.11. Cr. 
8.et, | 


(hexanal oxime*: 


m.p. 51. 


boo e-ethyl- (2-ethylhexanal*: butyl- 


CHs- 


D. 


cap- 
CH:3(CH2)sCH:NOH, 
Soly. s.al.; 


'* 


Soly. i.w.; vie: 


H 


ethylacetaldehyde). CsHsCH(C2H;)- 
‘CHO, 128.12. Col.liq., n 1.416. 
0.82342, m.p. <—100, b.p. 163,4. 
‘Soly.0.0423w. ‘‘ 
48 —, a, 8, 7, 6-tetrahydroxy-*. See 
- Fucose. 


49 Caproamide 

_ (CHe)sCONHa,. 115.11, 
0.99922, m.p, 101.0, b.p. 255. 
v8l.s;w.; v.s:al.;, s.et.; s:bz. 


Tr 


(hexanamide*)., ' CH3- 
:Cr. D. 
Soly. 


50.:\Capreic acid (n)).(hexanoie -‘acid*: 


acid). 
Col. oily liq.; x 1.41635. 


n-hexoic 


. 116,09, 


- to &—9:5); b-p.:205- (202), 
s.al.; s.et. 

61 —, amyl ester 
hAexanoate*). 
186.17., -Collig. b.p, 222-2. 


52 —, butyl ester (butyl caproate; 
.- ohexandate%);.’ 
' 172.16. -Colliq. D. 0.88433, 
| 204.3. ‘Soly. v.sl.s.w.; oal.; «et. 
53 —, ethyl ‘ester 
'  hexanoate*), 
44123"! Coly) to 
(0.8732°f; 0.866635, m. 
166-7. 


yelsh. liq. 


CH3(CH»)4sCOOH, 


D. 
': 0,945%;, 0.92922, m.p. —1.5 to —2.0. 


D 


p. —67.5, D.p. 
Soly. 0.0015%w.; s:al.; set. 


Soly.0.4w.; 


(amyl caproate; pentyl 
CHs(CH2)sCOOCsHu, 


butyl 
ae OCR, 
-p. 


ethyl_caproate; ethyl 
H3(CH2) sCOOC2H; 


’ 
. 


b4 <—~,  isoamyl ester (y-methytbutyl 

° ‘hexanoate*). CH3(CHs)«COOO;Hu, 

£186.17; : ‘Colliq. b.p. 94-60. > Soly 
EW .5 Bilal. 


55 —, methyl ester (methyl hexanoate*; 
methy. ' caproate). CH3(CH») s- 
COOCH:, 130.11. Col.liq. D 
‘0.90332, b.p. 149.5. Soly. ‘i.w. 
v.s.al.; v.s.et. 

56 —, “p-phenylphenacyl ester. CH;- 
“(CHe) 4 OOCH:COC. Hie 990.1 
m.p. 65. ; 


57 —, piperazinium salt. 
HuCOO8d, 318.28. 
1.8: 

7, eamino-. 
9 —, a-bromo- 
#2 _ CHs(CHa)sCHBrCOOH, 195.00. 


See Norleucine. 


dap. 240 (128-311), 


) +, a, e-diamino-. | See Lysine. 


Soly. s.al.;\s. 


(2-bromohexanote acid*). 
Liq. 
et. 


CsHioN2-2C;- 
Wh.cr. m.p. 111J— 
Soly. 8-w.; 8.al.; iet.;'s:h.acet. 
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67 
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72 


73 


74 


ri 


76 —, 


_ For explanations and abbreviations see beginning of table. 
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—, aethyl- (butylethylacetic acid; 
38-heptanecarboxylic acid; 2-ethylhex- 
ano acid*), CH3(CHs)sCHi(CoH;)- 
COOH, 144.12, Col.liq. BD. 0.90328, 
m.p. <0, b.p. 223-5. Soly. 0.2. 
—, a-hydroxy- (2-hydroxryheranoic 
acid*).. CHa(CH:)sCHOHCOOH, 
132.09. Col.need. m.p. 62, b.p..subl. 
100. Soly. s.w.; s.al.; s.et. P 


—, y-hydroxy-, lactone (4A-hydroxry- 


hexgnoie acid lactone). CH;CHsCH- 
(nets 
(CHs)2COO, 114.08: Collliq) m.p. 


Set brs | 

<-18, b.p. 220. Soly. 8:w.; sal. 
—_, a-methyl- (2-methylhexanoic 
acid*). CH3(CH2)sCH(CHs)COOH, 
130.11. Liq. b.p. 209.6. Soly. ow,; 
coal; cet, 

—, -methyl- (5-methylhetanoic acid*; 
tsoamylacetic acid; isoheptylic acid). 
(CHs)2CH(CH2);COOH, 130/21. Col. 
liq. D. 0:9264; 0.913837, “m.p. 
<—25,) bop. 211.5 (216.5). Solty. 
sl.s.w.; s.al.; s.et. 
Caproic aldehyde. See Caproalde- 
hyde. 

Caproie anhydride (hexanoic anhy- 
dride*). [CH3(CH»)sCO}O, . 914.17. 
‘Col. oil. - 0.927917, m.p., —40.6, 
bsp. 241-3 sl.d: Soly. Pit s.al.; 


cet. 
Caproie nitrile. See Capronitrile. 
See Resorcinol, 4-hexyl-. 


Caprokol. 
Capronaldoxime. See Caproalde- 


hyde, oxime. - 

\Caprone. See 6-Hendecanone*, 
Capronitrile (hexanenitrile*: caproic 
nitrile; n-amyl cyanide). CH:(CH2),- 
GN, 97.09. Col.liq.; nm 1.40851148, 
D. 0.80922, m.p. —79.4, b.p. 163. 
Soly. v.sl8.w!; s.al.; s.et. 
Caprophenone, 2, 4-dihydroxy- i 
caproylresorcinoal). CH3(CH2)4COCe- 
H3(OH)2,.. 208.12. m.p. 56, b.p. 
196-87. Sely.i.w.; s.al.; 8.et,; v.8.bz.; 
s.chl., acet., pet.eth. 


Caproy! chiuride (heranc yt Chur vae*, 
CH3(CH2)sCOCl, 134.54; Col.liq., 2 
1.4867. D. 0.970435, m.p. —87.3. 
b.p. 153. Soly. d.w.; d.al.; s.et. 


Caprylaldehyde (octanal*; caprylic 
aldehyde; n-octylaldehyde) . CH3(CH2) 6- 


CHO; “T2812: Col.liqg., m 1.4217. 
D. 0.82122, b.p. 163.4 (81%). Soly. 
v.sl.s.w.; »al.; et, 

oxime (octanal’ oxime*; capryl- 


aldoxime). 


CH3(CH2)sCH:NOH, 
1438.14! 


Cr. m.p. 58-9, b.p. 120-510. 
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See ee a ee ee 


Caprylamide  (octanamide*). CHs- 
(CHe)sCONHb, 143.14. Col.leaf. m.p. 
110 (104), b.p. >200 d. Soly. 
0.451%w.; s.al.; s.et. 


sec-n-Caprylamine. 
amine, a-methyl-*. 
Capryl chloride (decanoyl chloride*). 
CH;(CH2)sCOCl, 190.61. _Col.liq. D. 
0.9738, m.p. —34.5, b-p. 232.3 
(195-6). Soly. d.w.; d.al.; s.et. 
Caprylene. See Octylene. * 
Caprylie acid (octanoic acid*; n- 
octoic acid; n-octylic acid), CHs- 
(CH2)sCOOH, 144.12. Col.leaf. 
oily lig., 2 1.4285. D. 0.9104, 
m.p. 16, b.p. 237.5. Soly. 0.251°w.; 
wal.; oet.; s.bz., chl., CS2, glac.ac.a. 
—, ethyl ester (ethyl caprylate; ethyl 
octanoate*). CH3(CH2)sCOOC2Hs, 
172.16. Col.liq. D. 0.87817; 0.86233, 
m.p. —44.8 (—43.1), b.p. 207-87. 
Soly. 0.063%w.; s.al.; s.et. 

—, isoamyl ester (y-methylbutyl _oc- 
tanoate*), CHs3(CH2)sCOOCsHn, 
214.20. ; Col.lig. b.p. 136 Soly. 
i.w.; s.al. 


—, methyl ester (methyl octanoate*; 
methyl caprylate). CHs(CH2)sCOOCHs, 


See Heptyl- 


158.14. Col.lig. D. 0.88722, m.p. 
—41, b.p. 192.9. Soly. i.w.; v.s.al.; 
v.s.et. 


—, p-phenylphenacyl ester. CHs:- 
CH:)sCOOCH2COCsHiCeHs, 338.20. 
m.p. 67. x 


—, a-amino-, dl- (dl-2-aminooctanoic 
acid*), CH3(CH2);CH(NH:)COOH, 
159.14. Waxy pl. m.p. 263-4, b.p. 
d., subl. Soly. 0.6:%w.;  y.sl.s.al.; 
v.sl.s.et. 

—, a-hydroxy-  (2-hydroxyoctanoic 
acid*). CH3(CH:);CHOHCOOH, 
160.12. Pl. m.p. 69.5. Soly. v.sl. 


s.w.; V.8.al.; v.8.et. 


Caprylic anhydride (octanoic an- 
hydride*; n-octoic anhydride). (CHs- 
(CH2z) «COO, 270/23, Liq. D. 
0.902138, m.p. —1, b.p. 285. Soly. 
d.w.; s.al.; ~et. 


Caprylidene. See 1-Octyne*. 
Caprylone. See 8-Pentadecanone*. 


Caprylonitrile (octanenitrile*; n-hep- 
tyl cyanide). CHa(CH2)«CN, 125.13. 
Col.liq. D. 0.820%; 0.8058%%, m.p. 
—45.6, b.p. 205.2 (194-5). Soly. 
i.w.; v.sl.s.al.; s.et. 


Caprylyl chloride (octanoyl chloride*). 
CH3(CH:2)sCOCl, 162.57. Liq. 
0.96713, m.p. —6, b.p. 
Soly. d.w.; d.al.; s.et. 


* Name approved by the International Union of Chemistry. 
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Carbamamidine. See Guanidine. 


Carbamiec acid, benzyl ester (benzyl | 
carbamate; benzyl aminomethanoate*). 
NH2COOCH2CeHs, 151.08. Leaf. m.p. 
86, b.p. 220 d. Soly. sl.s.w.; s.al.; 


s.et. 

—, ethyl ester (ethyl carbamate; 
urethan). NH2COOC2Hs, 89.06. Col. 
need.f.ler. D. 0.986237; 1.1133, m.p. 


50 (48), b.p. 180. Soly. 100+w.; 
166%a].; v.s.et.; v.s.bz.; s.chl., glyc.; 
sl.s.lger. 

—, isoamyl ester (isoamyl carbamate; 
isoamyl urethan). NiCOOC.Eu, 
131.11. Need.f.w. D. 0.9447%5, m.p. 
ee. b.p. 220. Soly. s.h.w.; s.al.; 
s.et. 4 


—, isobutyl ester A cdr lpropyl 
aminomethanoate*). N *COOCHICI - 
(CHs)2, 117.09. ColJeaf. D. 0.94372, 
m.p. 55, b.p. 206-7. Soly. i.w.; 
s.al.; s.et. 


zeetby! ester (methyl wurethan). 
NH:COOCH:, 75.05. Col.pl. “ 
1.13658, m.p. 52, b.p. 177. Soly. 
21711w.; 73'5al.; s.et. 


—, propyl ester (n-propyl carbamate). 
NH2COOCsH7, 103.08. Col.pr. m.p. 
60-1 (53), b.p. 200. Soly. v.s.w.; 
yv-s.al.; s.et. 

—, eyclohexylethylthiolthiono-, 
cyclohexylethylammonium _ salt. 6- 
Hii(C2Hs) NCSSNH2(C2Hs)CsHi, 
330,40. Pa.yel.cr. m.p. 95-6. Soly. 
Vig W.5 y.s.al.; s.et. 

—,. eyclopentamethylenedithio-, - 
salts. See under 1-Piperidinecarbodt- 
thioie acid, 

—, dibenzylthiolthiono-, dibenzyl- 
ammonium salt. (CseHsCHoe)2- 
NCSSNH2(CHeCcHs)2, 470.37. Yel. 
or m.p. 82.5. Soly. s.w.; v.s.al.; 
sl.s.et. 


’ 


—, —, zinc salt. 
Zn, 609.85. 
m.p. 176-7. 
sl.s.chl. 

, dibutylthiolthiono-, 
((CiHo)2NCSShZn, 473.92. 
cdlored powd. D. 1.2642. 
108-9. Soly. i.w.;  i.al.; 
sl.s.chl. 

—, diethylthiolthiono-, benzal di- 
ester. [(C:Hs)2NCSSCHCsHs, 386.46. 
Yel.cr. m.p. 178-9:' Soly.  i.w.5 
s.h.al. ( , 
—, —_, diethylammonium 
(C:Hs)2NCSSN He(C2Hs)2, 
Pa.yel.pl. m.p..81-2, Soly. v.s.w.; 
y.s.al.; v.sl.s.et. > 


{(CsHsCH2)2NCSS]- 
Cream colored powd. 
Soly. i.w.; i-al.; i-et.; 


zinc salt. 
Cream 

m.p. 
sl.s.et.; 


r- 


a. 


08 Carbamic 
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acid, 

thiono-, 6-nitrobenzothiazy! ester. 
2-Benzothiazolethiol,; 6-nitro-, 

diethylthiolthionocarbamic ester. 


—, —, zine salt. [(C2Hs)2NCSSI- 
Zn, 361.79. -_powd. D. 1.2422, 
m.p. 173-4. Soly. i.w.; i.al.; i.et.; 
sl.s.chl. 


—, dimethylthiolthiono-, dimethyl- 
ammonium salt. (CHs)2.NCSSNH>2- 
(CHa)s, 166.25. Pa.yel.pl. m.p. 129- 
30. Soly. v.s.w.; v.s.al.; v.sh.s.et. 


—, —, 2, 4-dinitropheny] ester. (CH3)2- 
CSSCcH3(NO2)2, 287.21. Yel.cr. D. 
1.5442, m.p. 139. Soly. i.w.; s.h.al. 


—, —, selenium tetrasalt.. [(CHs)2- 
NCSS}4Se, 559.90... Dense or.cr. m.p. 
179-$0. Soly. i.w.; i.al.; i-et.; sl.s.chl. 


—, —, une salt. [(CH3)2NCSS}.Zn, 
305.73. Wh.powd. D. 2.0022, m.p. 
248-50. Soly. i.w.; i.al.; i-et.; sl.s.chl. 
—, diphenyl-, ethyl ester (diphenyl- 
urethan). (CeHs)2NCOOC2Hs, 241.13. 
Col.pr.f.lgr. m.p. 71-2, b.p. 360. 
Soly. s.w.; v.s.al.; v.s.et. 


dithio- (aminodithioformic acid; 
aminomethanethionothiolic acid*). NHo»- 
CS2H, 93.15. Col.need. Soly. vis. 
d.w.; s.al.; s.et. 
—, ethyl-, ethyl ester (ethylurethan). 
CeoHsNHCOOC2Hs,. 117.09. Col.liq. 
D. 0.98122, b.p. 176. Soly. 63.255w. 
ethylidenedi-, diethyl ester 
ethylidenediurethan). CH: 
H(NHCOOC2Hs)2, 204.14. Need. 
m.p. 125-6, b.p. 170—-80% d. Soly. 
sl.s.c.w.; s.al.; s.et. 
—, -isobutyl-, ethyl ester (ethyl 
isobutylcarbamate; tsobutylurethan) . 
CH3)2>CHCH2NHCOOGH;, 145.13. 
ol.liq., m 1.4288. D. 0.94322, m.p. 
<—65, b.p. 967. Soly. i.w. 


, 


—, methyl-, ethyl ester (methylure- 
than).. CHsNHCOOC2Hs, 103.08. 
Col.liq., m” 1.42009. D. 1.00919, 


b.p. 170. Soly. 94.74 5w.; s.al. 

.—, nitro-, ethyl ester (nitrourethan). 
NOzsNHCOOC2H;, 134.06. Col.leaf.f. 
Igr. m.p. 64, Soly. v.s.w.; v.s.al.; 
visret.; sl.s.lgr. 
phenyl-, 
Carbanilic acid. 
—, propyl-, ethyl ester (n-propylure- 
than). CsHz:NHCOOC2Hs, 131.11. Liq. 
D. 0.992%, b.p. 191.5—-2.5758 (186). 
Soly. 9.8045-4w. 

—, thiol-, ethyl ester (aminomethane- 
thiolic acid ethyl ester; thiourethan). 
NH:COSC2H;s, 105.12. Pl. or leaf. 
m.p. 108 (102-9), b.p. subl.d. Soly. 
v.sl.s.c., s.h.w.; v.s.h.al.; v.s.h.et. 


esters. See under 
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29 


30 
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32 


33 


» 260 subl. 


34 


35 


36 


37 


38 


39 


40 


diethylthiol-| 24 —, thiono-, ethyl ester (thiourethan; 


canthogenamide), NH2CSOCGHs, 


105.12. Monocl.leaf.f.et. m.p. 41-2, 
b.p.d. Soly. i.(v.sl.s.) w.; s.al.; s.et. 
Carbamide. See Urea. 


Carbamide oxide. See Urea, hydroxy-. 
Carbamonitrile. See Cyanamide. 


Carbamy]l chloride (chloroformamide: 
urea chloride; carbamide chloride). 
HeNCOCI, 79.48. Col.liq. m.p. 50, 
b.p. 61-2. Soly. d.w.; d.al. 
Carbanil. See Isocyanic acid, phenyl 
ester. 

Carbanilic acid, ethyl ester (N- 
phenylurethan; ethyl phenylcarbamate). 
CeHsNHCOOC2Hs, 165.09. Lng.need. 
fw. D. 1.106%; 1.079%, m.p. 52, 
b.p. 238. Soly.  v.sl.s.w.; v.s8.al.; 
v.s.et.; s.bz. 

—, isobutyl ester (isobutyl phenyl- 
carbamate). CsHsNHCOOCH:2CH- 
(CHs)2, 193.13. Cr. m.p. 80, b.p. 
216d. Soly. v.sl.s.w.; v.s.al.; v.s.et. 
—, o-hydroxy-, lactone. See 2(3)- 
Benzoxazolone, 


Carbanilide (N, N’-diphenylurea- 


sym-diphenylurea). CsHsNHCONHG-,- 
Hs, 212.11. Col.rhomb.f.al., [a]1.583°, 
D. 1.23922, m.p. 238-9 (235), b.p. 
Soly. 0.015% w.; s.al.; v.s.et. 
—, N, Ndiethyl- (N, N’-diethyl-N , 


N’-diphenylurea*). CO[N(C2Hs)- 
(C6Hs)J2, 268.17. Col.er.f.w. m.p. 
72—3(54). Soly. s.w.; v.s.al. 


—, 2%, 2’-dimethylthio-  (di-o0-tolyl- 
thiourea). CS(NHCc6HsCHs)2, 256.20. 
V.sm.col.need.f.al. m.p. 156-8, b.p. 
218. Soly. v.sl.s.w.; sl.s.al.; v.sl.s.et.; 
s.ac.a., bz. 


4, 4’-dimethylthio-  (di-p-tolyi- 
thiourea). CS(NHCcHiCHs)s, 256.20. 
V.sm.rhomb.need. m.p. 178-9 (176-7). 
Soly. v.sl.s.w.; sl.s.al.; v.sl.s.et. 


? 


—,N, N’-diphenyl-. See Urea, tetra- 
phenyl-. 
— N-methy1I-. CsHs(CHs)- 


NCONHCG¢H;, 226. 
104, b.p. 203-5. 
v.s.et.;  v.s.bz. 


—, 2, 2’, 4, 4’-tetranitro-. 
CcoHsNH)2CO, 392.11. Yel.need. m.p. 
189. Soly. i.w.; v.s.al.; v.sl.s.et. 


—, thio- (N, N’-diphenylthiourea; 
sym-diphenylthiourea). (CeHsNH):- 
CS, 228.17. Col.rhomb.leaf.f.al. D. 
1.3214, m.p. 154, b.p. d. Soly. 
i.(v.sl.s.)w.; s.al.; s.et. 


13. Col.need. m.p. 
Soly. i.w.; sl.s.al.; 


[(NO2)-- 


For explanations and abbreviations see beginning of table. 
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41 Carbanilide, thio- 0, o 
(sym-di-o-tolylthiourea). 
4NH)2CS,, 256.20. Need.f. al. 

158, b.p. 216-8. 

i.et.; 8.ac.a.,bz. 

Carbanilonitrile. See Cyananilide. 

Carbazide. See Carbohydrazide. 

Carbazole (dibenzopyrrole; diphenyl- 

enimine). CcHuNHGaHe 167.08. Col. 


a timncth ye 
CH3Ce- 
m.p. 
Soly. i.w.;s.h.al.; 


42 
43 
44 


leaf. ma.p. 246 (243- 2); dD. Dp. 354.8. 
Soly. i.w.; 0:92!4al.; 3.1%et.; 5.3%bz.; 

3.1bol.; 11. 1%acet.; ok ac.a., chi, 
CS: CCli, 


45 —, N-acetyl-. CH;\CONCiwHs, 209.09. 
Need.f.w. ni. p. 69, bsp. >360d. Soly. 


i.c., sl.s.how.; y.s.al.; v.siet.; v.s8. bz. 


46 —, N-ethyl-. CyHeNCoHs, 195.11. 
Leaf.f.et. m.p. 67-8. Sely. s:h.al.; 
8.et. 

4% Carbinol. See Methanol*. 

48 —, acetyl-. See Acetol. 


49 —,acetylenyl-. See 2-Propyn-1-ol*. 
50 —, acetylmethyl-. See Acetoin. 


51 —, allyl-. See 3-Buten-1-ol*. 

62 —, peopeeteeb ee See 5-Hezen-3-ol, 
3-ethyl-*. : 

53 —, allyldimethyl-. See 4-Penten-2- 
ol, 2-methyl-*, 

BA ser aHlyhmethyl-.. See 4-Penten-2- 
ol*, 

55 —, f-aminodiphenyl-. See Benzo- 
hydrol, p-amino-. 

56 —, amyF-. See 1-Hezxanol*. 

67 —, amyldiethyl-. See 3-Octanol, 

. Brethyl-*. 

58 —,amyldimethyl-. See 2-Heptanol, 


2-methyl-*. 


|S8—, 





59 —, amylhexyl-. See 6-Dodecanol*. 

60. —, amylmethyl-. See 2-Heptanol*. 

61 —, amylpropyl-. See 4-Nonanol*, 

62 —, benzoyl-. See Acetophenone, a- 
hydroxy-. 

63 —, benzoylphenyl-. See Benzoin. 

64 —, benzyI-. See Phenethyl alcohol. 

6S. — benzylphenyl-. See Lthanol, 
1, 2-diphenyl-. 

66 — bis-p-aminophenyl-4-amino- 
m-tolyl-. See Rosaniline. 

67 —, butyl-. See 1-Pentanol*. 

68 —, sec-butyl-. See 1-Butanol, 2- 
methyl-*, 

69 , tert-butyl. See 1-Prepanol, 


2, 2-dimethyl-*, 


70. —, butyldimethyl-. See 2-Hecanol, 
2- -methyl-*, ) 
wA—, tert-bartyhdtnaeth is. See 2- 


Butanol, 2, 3, 3-trimethyl-*, 


Iz —, batylethylmethyl~. See 3-Hep- 
tanol, 3-methyl-*, . AY. 
73 —, butyImethyl-. See 2-Hezranol*. 


74 —, dibutyl-. See 5-Nonarol*, 

75 —, diethyl-. See 3-Pentanol*. 

76 —, diethylisobutyl-. See 3-Hexanol, 
B-ethyl-5-methyl-*, 

W—, diethylisopropyl-.' See 3-Pen- 
tanol, 3-ethyl-2-methyl-*, 


718 —,; diethyImethyl-. See 3-Pentanol, 


3- -methyl=*. 
19 —, diethy!propyl-. _ See i dha 
BR Gr - 
—, ps )'aithyardkyteii ony See 
ST Bean 


81 —, diisoamyl-. 


re pe See PNeneect 2, 8 
umethyl-*, 


82 —, diisobutyI-. See. 4-Heptanol, 
2, 6-dimethyl-*. 

83 —,. diisepropyl-. See: 3-Pentanol, 
2, 4-dimethyl-*.. 

84 —, dimethyl-. See Isopropyl alcohol. 

85 —, dimethylethy!-. See 2-Butanol, 
2-methyl-*. 

86.—, dimethylphenyl-.. See 2-Pro- 


panol, 2-phenyl-. 
87 —, dimethyIpropenyl-, ~See 3-Pen- 


ten-2-ol*, 


dimethylpropyl-. 
tanol, 2-methyl-*. 


89 —, diphenyl-. See Benzolhydrol. 
90 —, diphenylene-. See 9-Flworenol*. 
91 —, dipropyl-. See 4-Heptanol. 


See 2-Pen- 


92 —,ethyl-. See Propyl alcohol. 

93 —, ethyldipropyl-. See 4-Heptanol, 
4-ethyl-*, 

94 —, ethylhexyl-. See 3-Nonanol*. 

95 —, ethylisobutyl-. See 3-Hezxahol, 


5-methyl-*. 


96 —, ethylisopropyl-. 
2+ methyl- a 


See 3-Péntanol, 


97 —, ethylisopropylmethyl-. See 3- 
Pentanol, 2, 3-dimethyl-*, 

98 —-, ethylmethyl-. See  sec-Butyl 
alcohol. 

99 —, ethyIlmethylIprepyl-. See 3- 
Hexanol, 3-methyl-*, 

00 —, ethylphenyl-. See 1-Propeanol, 
1-phenyl-*. 





* Name approved by the International Union. of Chemistry. 
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01 Car ‘bin ol, ethylpropyl-. See 3- 


Hezxanol*. 
02 —, ethylvinyl-. See 1-Penten-3-ol*. 
03 —, ethynyl-. See 2-Propyn-1-ol*. 
04 —, a-furyl-. See Furfuryl alcohol. 
05 —, heptyl-. See 1-Octanol*. 
06 —,heptylmethyl-. See 2-Nonanol*, 
07 —, hexyldimethyl-. See 2-Octanol, 


2-methyl-* 

08 —,; hexylpropyl-. See 4-Decanol*. 

69.—; isoamyl-. See 1-Pentanol, 4 
methyl-*. 

10, —, isoamylmethyl-. See 2-Hezranol, 
5-methyl-*. 


11 —, isobutyl-. See Isoamyl alcohol. 


12 —, isobutyldimethyl-. See 2-Pen- 
tanol, 2, 4-dimethyl-*. 

13 —, isobutylmethyl-. See 2-Pen- 

| tanol, 4-methyl-*. 

14 —, isohexyl-. See 1-Hezxanol, 5- 
methyl-*, 


See Isobutyl alcohol. 
See 2-Bu- 


15 —, isopropyl-. 


16 —, isopropyldimethyl-. 
tanol,, 2, 3,-dimethyl-*. 


17 —, methyl-. See Ethyl alcohol. 


18 —, methyl-tert-butyl-. See Pinac- 
olyl alcohol. 
19 —, methyldipropyl-. See 4-Hep- 


tanol, 4-methyl-*. 


20 —, methylhexyl-. See 2-Octanol*. 


21 —, methylisopropyl-.. See 2-Bu- 
tanol, 3-methyl-*. 

22 —, methylnonyl-. See 2-Hendec- 
anol*. 

23 —, methylphenyl-. See Benzyl. al- 
cohol, a-methyl-. 

24 —, methylipropyl-. See 2-Pentanol*. 

25 —,methylyinyl-. See 3-Buten-2-ol*. 

26 —, 1-naphthyldiphenyl- (diphenyl- 
a-naphthylearbinol). (CeHs)2(CioH7)- 
COH, 310.14. Se al m.p. 136, 
bip. d. Soly. i.w.; s.h.al.; v.s.et.; 
s-bz.; slis-h.lgr. 

27 —, nonyl-. See 1-Decanol*. 

28 —, phenyl-. See Benzyl alcohol. 

29 —, propenyl-. See 2-Buten-1-ol*. 

- 30 —, propyl-. See Butyl alcohol(n). 
-31 —, styryl-. See Cinnamic alcohol. 
32 —, a-thienyl-. See 2-Thiophenecar- 

binol. 















33 —, o-tolyl- (0-methylbenzyl alcohol 
o-tolubenzyl: alcohol). CHsCsHsCH2OH, 


122.08. Col.need. DB. 1.02342, m.p. 
34, Dep. 219 (22313). So y. 1», 
1.510w.; y.s:al.; v.s.et. 


—, m-tolyl- essiaitultonanl alcohol; 
m-tolubenzyl alcohol). CHsCsHsCH- 
OH, 122.08. Col.liq, D. 1.0363, 
m.p. <—20, b.p. 217. Soly. 5e.w.; 
s.al.; s.et. 

—, p-tolyl- 
p-tolubenzyl 
OH, 122.08. 
b.p. 217. 
v.s.et. 

—, p, p’, p’-triaminotriphenyl-. 
See Pararosaniline. 

3% —, triethyl-. See 3-Pentanol, 
ethyl-*. 

—, trimethyl-. 
hol. 

—., ps-trinitrotriphenyl-. 
binol, tris(p-nitrophenyl)-. 
—,triphenyl-. (CsHs)sCOH, 260.12. 
Hex. pr.f.bz. D. 1.18822, m.p. 162.5, 
b.p. >360. Soly. i.w.; v.s.al.; v.s.et.3 
v.8.bz. 

—, tripropyl-. See 4-Heptanol, 4- 
. propyl-*. i 
—, tris(p/-aminophenyl)-. See Para- 
rosaniline. . 

43 —, tris(p-nitrophenyl)-. (ps-trini- 
trotriphenylcarbinol; 4, 4’, 4/’-trinitro- 
tritanol). (NOsCsH4)sCOH, 395:13. 
Monocl. or rhomb.er.f.bz. m.p. 193 
(171-2). Soly. sls-h.al.; sl.s:et:; s.bz., 
ac.a, 

Carbinol-o-carboxylic anhydride, 


Gemethulbeneyl enol 
alcohol). H3CsHsC 
Col. Re m.D.. fae 
Soly.. shs.c.w.;  v.s.al.; 


36 
3 
See tert-Butyl. alco- 
39 


See Car- 


40 


42 


44 


triphenyl-. See Phthalide, 3, 3-di- 
phenyl-. 
45 Carbinylamine, diethyl-. See Pro- 


pylamine, a-ethyl-. 
—, dimethylethyl-. 
amine. 
methylisopropyl-. 
amine, a, B-dimethyl-. 
—, methylprepyl-. 
a-methyl-. 
—, trimethyl-. See tert-Butylamine. 
Carbitol. See Diethylene glycol, mono- 
ethyl ether. 
51 —, butyl. See 
monobutyl ether. 
—, diethyl. See Bther, bis(B-ethory- 
ethyl). 
53 —, methyl. See Dietiylene glycol, 
monomethyl ether. 


46 See tert-Amyl- 


47 See Propyl- 


48 See Butylamine, 


49 


50 
Diethylene glycol, 


52 





7 For explanations and abbreviations see beginning of table. 
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Carbocinchomeronie acid (2, 3, 4- 
pyridinetricarboxylic acid*). CsH2N- 
(COOH)s3:13H20, 238.07. Rhomb.f. 


w. m.p. (450, 115-20), anh. 250 d. 
Soly. 1.2'5w.; sl.s.al.; i.et.; i.bz. 


£-Carbocinchomeronic acid. 


See 
3, 4, 5-Pyridinetricarboxrylic acid. 


56 Carbodiimide, diphenyl- (carbodi- 
phenylimide). CeHsN:C:NCosHs, 
194.09. 

a: Syrup. b.p. 330-1. Soly. d.h.al.; 
v.s.bz.; d.HCl. 

6: Cr. m.p. 168-70, Soly. v.sl.s.w.; 
visl.s.al.; v.sl.s.et. 

57 Carbodiphenylimide. See Carbodi- 
imide, diphenyl-. 

68 Carbohydrazide (carbonic acid dihy- 
drazide; carbazide). CO(NHNHz2)2, 
90.08. Need.f.dil.al. m.p. 152 exp. 
Soly.  v.v.s.w.;  v.v.8.al.;' v.v.s.et.; 
1.Dz.; we 

59 —, 


60 
61 
62 


66 


67 


69 
70 





» o- tN (sym-diphenylear- 
andy sHsNHNH):CO, 242.14. 
Leaf. m.p. 172-3, b.p. d. Soly. i i.W.} 
s.al.; sl.s.et.; 8.bz. 


Carbolic acid. See Phenol. 
Carbomethene. See Ketene, 


Carbon bisulfide. See Carbon di- 
sulfide. 

Carbon dioxide (carbonic anhydride; 
carbonic acid gas). CO2, 44.00. Col. 
odorl.gas. D. 1.977%0g/1; liq., 1.101~*7; 
solid 1.56~7, m.p. 6.65 2atm., p, p. 
—78.5 subl. Soly. 179.7°cm3, 3550e, 
90.1%cm5, .0974g, .058%g w.; 315emial, 
Carbon disulfethyl. See Carbonic 
acid, dithiol-, diethyl ester. 

Carbon disulfide (carbon bisulfide). 
CS», 76.12. Col.inflam.liq., n .1629508. 
D. 1: 262822, m.p. — 108. 6; frz. —111, 
b.p. 46.3. Soly. 0.2222w.; “woal.; coet.; 
obz. : 
Carbon hexachloride. 
hexachloro-*. 


Carbonic acid, dibutyl ester. CO- 
(OCH2 CH2CH2CHs)s, 174.14. Col. liq. 
D. 0.924422, b.p. 2077. Soly. i.w.; 
s.al.; s.et. 


diethyl ester (ethyl carbonate): 
118.08. ol. inflam. a5 F 

D. 0.975142, m.p. — 43.0 

b.p. 125.8. Soly. farce “coal; wet, 


—, dihydrazide. See Carbohydrazide. 


—., diisoamy] ester (isoamyl carbonate). 
COCOCsHn)»,, | rime 17 Liq. D. 
0.91234, b.p. 2 


See Ethane, 


(C2H5)2COs, 
n 1.38456. 


* Name en by the International Union of Chemistry. 









V1 —, diisobuty] ester (isobutyl carbonate). 


72 


73 


74 


b.p. 168.2. 


45 


716 
VW 


78 


79 


80 
81 


82 


- Isocyanic acid. 


83 


85 


86 


602 


CO[OCH:CH(CHs)sls, 

D. 0.9194, b.p. 190.3. 
cwal.; cet. 

~, dimethyl ester (methyl carbonate). 
CO(OCHs)2, 90.05, Col.liq., n 1.3687. 
D. 1.069447, m.p. 0.5, b.p. 90-1. 
Soly. i.w.; s.al.; 8.et. 


—, diphenyl ester (phenyl carbonate, 
diphenyl carbonate).  (Ce6eHs)2COs, 
214.08. Need.f.al. D. 1.121587, m.p. 
78; 81 b.p. 306 (302). Soly. i.w.; 
s.al.; s.et.: s.bz., OCls ; : 
—, dipropyl ester. 
CHs)2, 146.11. Col.liq. D. 0.941122, 
Soly. v.sl.s.w.; al.; ~et. 
—, ethyl methyl ester. Ae eeatae 
104.06. Col.liq. D. 00247, m.p. 
—14.5 b.p. 109.2. Soly, i.w.; al; 
cet. 

—, chloro-, esters. 
acid, chloro-. 
dithiel-, 
dithiolcarbonate; 


174.14. Liq. 
Soly. i.w.; 


CO(OCH2CH- 


See under Formic 


diethyl ester (ethyl 
carbon  disulfethyl). 
CO(SC2Hs5)2, 150.20, Yel.liq. D.- 
1.085, b.p. 196.7. Soly. ivw.; s.al.} 
s.et. , oe 
—, thiolthiono-, O-ethyl ester. 
See Xanthogenic acid. . ia 
trithio-. _CS(SH)2, 110.20, 
D. >1, m.p. d. 20-30, 
Soly. i.dw.: s.al.; B.ets 


’ 


Red brn.oil. 
b.p. 57 d. 
s.Na2CO3. 


Carbonic acid gas. 
dioxide. 
Carbonic’ anhydride. 
dioxide. 


Carbonimide, 


See . Carvoms . 


See Carbon 


esters. See under ; 


monoxide. CO, 28. os 
D. Liq. 0.814=195; 
1.250%2/l1, m.p. 207 (—213), b.p. 
— 190 (—192). Soly. 0.0044%, © 

0.0028292, 0.0010, 3.5°cm*w. ; 20°%cm3 . 
al.; s.bz., ac.a., CuzCle. 4 


Carbon oxysulfide. See Carbonyl 
sulfide. . 


Carbon suboxide -(malonic anhy-— 
dride (so-called); dioxopropadiene). 

OC:C:CO, 68.00. Col.liq. or gas, 
n 1.454. D. 1.1149, m.p. —111.3_ 
(—107), b.p. 7. Soly. d.w., s.et. 
Carbon tetrabromide (tetrabromo- 
methane *), CBra, 331.66. Col. 
monocl.tab., n 1.599988 He): D. 3.42, 
m.p. «48.4; 890.1, “ae 189.5sl.d. 
Soly. 0.024% w.; s.al.; s.et.; s.chl 7 


Carbon 
Col.odorl.pois.gas. 
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tetrachloride (tetrachloro- 

me*). CCls, 153.83. Col.liq., 
nm 1.463055. D. 1.59522; 1.631953, 
m™m.p. —22.8; frz. to trimorph. m.p. 


Carbon 04 


—28.6; —23.8; —21.2,~b.p. 76-7. 
Soly. 0.08%w.; ~»al.; ~et.; xchl., bz. 
Carbon tetraiodide (tetraiodo-| og 
methane*). CIs, 519.68. Dk.red cub. 
D. 4.32, m.p. 171 d., b.p. subl.| 07 
90-100v8e-, Soly. i., d.h.w.; s., d.b. 
al.;s.et. 


Carbonyl chloride. See Phosgene. 
Carbonyl sulfide (carbon oxysul fide). 
COS, 60.06. Gas. D. Liq. 1.24-%; 
(A) 2.105; 2.721g/1, m.p. —138, b.p. 
—50.2 (—47.5). Soly. 100cm'w.; 
800"cmial.; 4.4"%em3pyr.; 12cm nitro- 
bz.; 1500cmitol. 
Carbostyril * (2-quinolinol or 2(1)- 
quinolone; 0-aminocinnamic acid, 
m). CoH7;NO, 145.06. Pr-f.al. 
m.p. 200, b.p.subl._ Soly. v.sl.s.w.; 
v.s.al.; v.s.et.; s.dil. HCl. 


—, 3-ethyl-. CsHsNHCOC(C-Hs)CH, 


173.09. Col.cr. m.p. 168, 

, 4-methyl-(2(1)Jepidone). 
HsNO. 159.08. Col.need.f.w. 
217.4, b.p. 27017. Soly. 
v.s.h.al.; v.sl.s.et. ; al.s.bz. 
Carbothialdine. CsHioN2So, 162.21. 
Cr. Soly. i.w.; sl.s.al.; i.et.; s.a. 
Carbylamine chloride, phenyl-. 
See Aniline, N-(dichloromethylene)-. 
Carbylamine derivatives. See Amyl 
tsocyanide, Butyl isocyanide, etc. 
Carminie acid. C2H»QO13, 492.16. 
Red.monocl.pr. m.p. 136 d. Soly. 
v.s.w.; s.al.; v.sl.s.et.; s.conc.H2SOx:, 
alk.; i.bz., chl. 
Carnaubyl alcohol. 
354.39. Leaf. m.p. 69: 
s.al. 

a-Carotene (ae-carotin). CswHse, 
536.44. [a] +36433 in bz. m.p. 175. 


08 
09 


10 


11 
12 


13 

Cio- 
m.p. 
v.sl.s.c.w.; 


14 


15 


16 


C2:Hs00, 
Soly. sl.s.w., 


B-Carotene (8-carotin). CuwsHse, 
536.44. Red-br.glist.cr. m.p. 181-2. 
Soly. i.w.; sl.s.al.; sl.s.et.; s.CS2, bz.,| 19 
pet.eth.; sl.s.me.al., chl. 20 
Caretin. See Carotene. 1 
d-Carpaine. C::H2sNO:, 239.20. 


Monocl.pr.f.al. [a] + 21°55’pin al. m.p. 
21. Soly. i.w.; llal.; 3et.; s.chl., bz., 

amyl.al., CS:. 

-—, hydrochloride. Ci4H2sNO2-HCl, 

275.67. Lng.wh.rhomb. or monocl. 

need. m.p. 225d. Soly. 11.6w.,; s.al.; 

8.et. 
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Carubinose. See d-Mannose. 
Carvacrol (2-p-cymenol; cymophenol) - 
CH;(C3H;)CsH;0H, 150.11. Col. 


oily lig., n 1.52295, 
0.5 (1-2), b.p. 237.9, 
s.al.;s.et.; s.alk. 

—, hexahydro-. 
Carvacrylamine 
2-amino-p-cymene; 


D. 0.976, m.p- 
Soly. v.sl.s.w.; 


See Carvomenthol. 
(2-p-cymylamine; 
5-isopropyl- 


2-methylaniline; _ cymidine). (CHs3) 2— 
CH(CH:3)CsHsNH2, 149.13. Oil, xn 
1.5433. D. 0.9942,22 m.p. —16, b.p. 
241; 1182. Soly. v.sl.s.w.; 8.al.; s.et- 
Carvene. See d-Limonene. 

Carvenone (3-p-menthen-2-one). Cro- 
HisO, 152.12. Liq., n 1.483779, D. 


0.926322, b.p. 233. Soly, i.w. 


Carveol, dihydro- (p-menth-8(9)- 
en-2-ol). CiwHirOH, 154.14. Liq., n 
1.48168. D. 0.927, b.p. 225. 


Carvol. See d-Carvone. 
Carvomenthene (1-p-menthene) . 
CioHis, 138.14. Col. oily liq. D. 


0.829, b.p. 175. Soly. s.al. 


Carvomenthol (2-p-menthanol; hexa- 
hydrocarvacrol). CyoHisOH, 156.16. 
Oil, n 1.46296. D. 0.904%, b.p. 222 
(220). Soly. s.al.; s.et. 
Carvone, dihydro- 

- CwHisO, 

n 1.471749, [a]— 
D. 0.925322, b.p. 220-1. 
di-Carvone, oxime (dl-carvoxime) . 
CwHis:NOH, 165.13. Monocl.er- 
m.p. 93-4 (70-71). Soly. s.w.; s.al. 


d-Caryone  (d-6, 8(9)-p-menthadien- 
2-one; carvol). CioHis0O, 150.11. Col. 
q., nm _ 1.4999482, [a]+62.07p. (Z 
[a] —39.34°R8 a aye Dp. 0.960822 | 
b.p. 230 (227-8; 225). Soly. v.sl.s- 
w.; ~al.; »et.; s.chl. 

dl-Carvoxime. See dl-Carvone, oxtme- 


Caryophyllin. (CiwHisO)3, 456.37. 
Silky need., [a] +54.5°p inal. m.p. 310, 
b.p. subl. 285. Soly. i.w.; sl.s.al., 
y.s.et.; i.alk 

d-Catechin. See d-Cetechol. 
Catechol. See also Pyrocatechol. 
d-Catechol (d-catechin; 3, 5, 7,3’, 4/- 
flavanpentol (one form); 2-(3, 4-dihy- 
droxyphenyl)-3, 5, 7-chromantriol (one 
form)). * CisHisOc, 290.11. Wh.cr. 
powd. or need. f.w. D. 1.3444, m.p. 
175 (217), b.p. 240-5 d. Soly. s.w.:; 
s.al.; 0.59 et.; s.et.ac., alk, 
Cedrarine. See Quinazoline, 3, 4- 
dthydro-3-phenyl-. 


(p-menth-8(9)- 
152.12. Oily 
19° (—16°)p- 






For explanations and abbreviations see beginning of table. 
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Cedrene (artificial). 
Col.liq., n 1.5001, 
0.929, b.p. 262-3. 


Cedriret. . See Cerulignone. 


Cellobiese (cellose; glucose 
glucoside). CiH»Ou, 342.17. “Col. 
need., [a]+24.4°D in w. m.p. 225. 
Soly. s.w.; v.v.sl.s.al,;v.y.sl.s.et.; 
i.acet. 

_, Serena! (octaacetylcellabiose). 
€12H1403(0O0CCHs3)s, 8 ‘Col. 
silky need., [a]+41.5°p in chl. m.p. 

228-9. Soly. i.w.; s.h.al.; i-et. 


CisHes, 204.19- 
[a]—52.6°p. D. 


B- 


CeHose. See Ce'lobiose. 

Cellosolve. See Ethanol, 2-ethoxy-*. 
—, benzyl. See Ethanol, 2-benzylory-. 
—, butyl. See Ethanol, 2-butory-. 

—, methyl. See Fthanol, 2- 
methory-*. 

Cellulose. (162 ay 


SEM IE) 
Wh.amorph.. D. 1:27—1.61. 
w.; ial.; aet.; 8. Cu(NH3)4(OH)2; ‘all 
ord. org.soly. 

—, acetate; penta-. CeHs(OOCCH,)s, 
372.16. Ylsh.amor. Soly.d.w.; s.ali 

tetra-. CcsHsO(OOCCH;)s, 
330.14. " Yish. amor. m.p. soft. abt. 
150. Soly.. i.w.; d.al.; i.et.; -s.chl., 

glac.ac.a., Tatseeaak, i i.amyl ‘acetate, 
me.al., acet. 


—, tri-. C.sH702 2(OOCCHs)s, 
288.12. "YIsh.amor. Y. iw. ial.; 
i.et.; s.chl., glac.ac.a., nitro-bz.; icacet. 


—, hexanitrate (chief constituent of 
guncotton).. “CizH4(ONQ2)6Ox, 594.16. 
Wh.amor. D, 1.66, m.p, ign. 160-70. 
Soly. i.w.; i.al.; iet.; v.v.sl.s.et.+al.; 
s.nitro-bz.; i.bz. 

All nitro celluloses are soluble in acet., 
et.ac., amyl acetate. 

—, pentanitrate. ORMOND) s0s, 
549.16. Wh.amor. D. ca. 66. 
Soly. i-w.; i-al.; iset.; s.et.+al.; i. a 
—, tetranitrate (constitwent of col- 
lodion). CeHis(ONQ2)4Os, 504.16. 
Wh.amor. D. 1.66. Soly. i.w.;i.al.; 
i.et.; s.et.+-al., me.al.; iJbz. 

—, trinitrate (oorélitucnt of collodion). 
C wHiz(ONOs »)307, 459.16. Wh.amor: 
D. 1.66. Soly. i.w.; s.al.; s.me.al,, 


. h.glac.ac.a.; i-bz. 


41 


42 


Cerane (isohexacosane). CosHs4, 
366. 42. Cr-f.et. i: nay 61, b.p. 2079-7, 
Soly. i.w.; s.al.; 


Cerotic acid Biden By acid*), 
CH3(CH2)esCOOH, 396.41. \Col.need. 


fal. D. 0.83679, m.P; 87.7, (80-2), 
b.p. d.. Soly. i.w.; v.sl/s-al.; 20%et:; 
s.acet., bz. 














43 Cerotin. 


See Ceryl alcohol. 


44 Cerulignone (3, 3’, 5, 5/-tetramethoxy- 


45 


46 
47 


48 


49 
50 
51 


52 


53 


bt 


55 


58 


di-n-hexadecyl sulfate). 


diphenoquinone; coerulignones Redeer ets 
CisHisOs, 304.12. Bluish gr.n 
m.p. d. ‘Soly. i-w.; ial.; s. HeSO., 
phenol; i.ord.org-solv. 

Ceryl aleohol (1- hetacosanol*; AR AS 
n-hexacosyl alcohol). eae = [s) a CH 
OH, 382.42. Col.rhomb.pl, m.p. 79- 
81, dD. p. 305d. Soly.i. w.; s.al.;.8. et. 


Cetane. See H exadecane*. 


Cetyl alcohol (1-hewadecanol; n-hexa- 
decyl alcohol; ethal). (CH3(CH2) Bon, 
242.27. Leaf.fial.,... 142837 D: 
‘0.81767, m.p. 49, 3, D.p. TOONS, 344, 
Soly. 1.w.; 102al.; s.et.; 9724me.al.; 

s.bz. 

—,. acetate. 
ester. 


Cetyl cyanide. 
Cetylene. See 2-Heradecyne. 

Cetyl ether (1-heradecyloryhexrade- 
cane*; hexadecyl ether; dicetyl ether). 
(CisHss)20, 466.51. Leaf. m.p. 55, 
b.p. 270d. Soly. sl.s.w.; s-al.; set. 
Cetyl iodide ( 1-46adeebilecane®- n- 
hexadecyl iodide). CHACH BUCH, 
352.18. Leaf.f.al.,n 1.4806. D. 1.123 
m.p. 22, b.p. 21115, Soly. i:w.; s. al.: 


s.et. 
Cetyl (hexadecyl su 
(Citolts)s 


See Acetic acid, cetyl 


See Margaronitrile. 


sulfate 


SOx, 546.57. m.p. 66.2- 


Cevadine. See Veratrine 
line). 


Chaleone (benzalacetophenone? benzyl- 
lideneacetophenone; phenyl styryl ketone. 
158s rel INS -2-propen-l-one). CsHs; 
CH:CHC OCéeHs, 208.09. Pa.yel- 
rhomb.pl, D..1. O71, m.p~ 62 (55— 
7), Dep. 348.  Soly. i.w.;sl.s.alo;s.et.; 
s.chl., bz., CSs, cone. H»SO.: v.sl. s.lgr. 


d-Chaulmoogrie acid (d-13-(2-cyclo- 


pentenyl tridecanose agsa. Res 
CH —CHCH:CHsCH( H:)12COOH, 


280.25. :Col.leaffale]+62%p in chl. 
m.p. 68.5, Dep. 247-8",  Soly. i.w.; 
Vv .sl.s.al.; s.et.; s.chl. 


Chavibetol (5-allylguaiacol; betel ‘p 
nol). CHe: CHCHLC HGH OCH, 


(erystal- 


164.09. Ligq., n 1.541 D. 1.0690} 
m.p. 8.5, b.p. 254-5, Soly. i.w.; 
s.al.; s.et. 

Chaviceol p-allylphenol) . CHe- 
CHCH: CoOL 134.08.  Liq., n 
1.54418. DPD. 1. ‘033%, mp. >— —25, 
peat 237. Soly. s.w.; wal; cet.;: 
ecnl, 


* Name approved by the International Union of Chemistry. 
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59 Chavicol, methylether. See Zstragole. 


60 Chelerythrine, alcoholate. C2Hi- 
NOs-CsHeO, 411.20. Rhbdr.leaf.; sol. 
bl.fluores. m.p. 207. Soly. sl.s.w.; 
sl.s.al.; v,s.et:; s.chl., amylal., bz. 
Chelidonine, hydrochloride. © C2His- 
NO;-HCl, 389.62. Wh-fine cr. Soly. 
0.31!8w.; sl.s.al. 

d-Chelidonine. C»HwNOs-H20, 
871.17. _Monocl.tab. m-p. 135-6. 
ay: i.w.; v.s.al.; v.s.et.; s.chl.; amyl 


Chinalgen. See Analgen. . 


Chloral (trichloroethanal*; trichloroacet- 
aldehyde), _CClsCHO, 147.38. Col. 
liq., » 1.45572. D. 1.51222,. m.p. 
—57.5, b.p. 98. Soly. s.w.;.cal.; 
~et.; s.chl. ’ , 
—, alcoholate (2, 2, 2-trichloro-1-ethory- 
ethanol*; chloral hydrate monoethyl 
-acetaly, CCIXSCH(OH)OC2Hs, 193.43. 
1.14342, m.p. 44-7 
Soly. v.s.w.; s.al.; 


ae 


s.et. 

—, diethyl acetal. See Hthane, 1,1, 1- 
trichloro-2, 2-diethoxzy-*. 

—, hydrate. - (2, 2,2-trichloro-1, 1- 
ethanediol*; trichloroethylidene glycol). 
CChCH(OH)2, 165.39. ‘Col.monocl. 
tab. 1.538," 17600, | 1602.’ D. 
1.908122, m.p. 51:7 (61-3), ‘b.p. 
96.374 (98d.);,; Soly. 21.34w.; 77% al. ; 
66.72%et.; 8.chl, 

See Hypnal. 


Chioranil (fetrachloroquinone; .4etra- 
chloro-p-benzoquinone).: ‘CsCliOz, 
245.83. Yel.monocl.pr.f.bz. m.p. 290 
(in sealed tube), b.p. subl. Soly. 
d.wey’s.hoal.;'s.et.;‘s.bz., slis.chl,, CS». 


Chloranilic acid (2, 5-dichloro-3, 6- 
dihydroxyquinone). CeCl2(QH) 202, 
208.93. ed leaf,.m.p. 283-4. Soly. 


10 


v.sl.8.w. 
Chlorbutanol. See Chloretone. 
Chlorbutol. See Chloretone, 
Chioretone (1, 1, L-trichloro-2-methyl- 
2-prepamol*; trichloro-tert-butyl alcohol; 
acetene-chloroform; cidorbutol; chlor- 
butanol). (CH3)2C(OH)CChk,. 177.43. 
Wh.cr. (+1H20)f.w. m.p. -+1H20 
© 80-1 (anh. 97), dep. 167." Soly. 
i.e.w.; v.s;alsi! v.s.et.; 125elyc.; ‘s.chl, 
acet., bz., glaciac.a.” - 
Chiorhydrin. See d)24Propanediol, 
.. 8-chlere-. 

26 Chlorine cyanide. See Cyanogen 
- chloride. 


74 


15 


80 


81 
82 
83 
84 


85 


88 


89 


90 ‘Cholanic 
Cholic acid. 


91 


92 


93 


Chloro-. See the parent compounds 
(e.g., for chloroacetic acid see Acetic 
acid, chloro-). 

Chleroacetal (2-chloro-1, 1-diethoxry- 
ethane*; chloroacetaldehyde diethyl ace- 
tal). CH2CICH(OC2Hs)s, 152.56. 
Liq., D. 1.026%8, b.p. 156.8 (62-64). 
Soly. sl.s.w.; cal. et. 


Chloroacetol. See Propane, . 2, 2- 
dichloro-*. 
Chloroform (trichloromethane*). 


CHCls, 119.38. Col.lig., n 1.446438. 
D. 1.49845, m.p. — 63.5, b.p. 61.26 


(58-61.5).. Sely. 1.05w.; ~al.; const. 
boil:mixt:7 %et.al.; *et.; s.bz., acet., 
C&:. 

—, methyl-. See Fithane, 1,1, I- 
trichloro-*. 

—, nitro-. See Chloropicrin. 
—,phenyl-. See Toluene,.a-trichloro-. 
Chlorogenine. See Alstonine. 


a-Chlorohydrin. 
diol, 3-chloro-*. 
Chlorophyll a. Cs;H22MgN 405-4 H- 
O, 901.92. Hex. lancet shaped pl. 
m.p.. 150-3, b.p. Soly. i.w; 
v.s.al.; v.s.et.; s.pet.eth. 

Chlorophyll b. CssHnMeN.0z, 
906.90. Pl. mp. 183-5. Soly. 
i.w.; v.s.al.; v.s.et.; 8.me.al. 


Chiorepicrin (trichloronitromethane*; 
nitrochloroform): CClsNOQ2, — 164.38. 
Col. liq., n 1.460753. BD. 1.65142; 
1.692282, mp. —64,,frz:.—69, D-p. 
112. Soly. i.w.; ~al; eet, 
Chloreprene (2-chlono-1, 2<butadi- 
eneé*).~ ‘CHs:CHCCl/CH:z,,88.50. | \Col. 
liq., 2 1.4583. D. 0.958338, b.p.59.4. 
Beaty yv.sl.s.w.; ©al.; »et.; s.most org. 
soly. 


Cholalie acid. See:Cholic acid. 
acid, ‘trihydroxy-. See 


See 1, 2-Propane- 


Cholesterol (cholesterin)... CaHsazOH, 
386.36. Monocl.pearly.. leaf.; . er-+ 
TH2Of.dil.al. WD. 1.06722, m.p. anh. 
148/5, bep. 360 d. Soly. .0.26%w.; 
‘T.087,°11al.; t8et.; s.bz., chl., ‘CS2, 
pyr., b.ac.a. 

—, benzoate. CéeHsCO0CrH::, 
490.39. Pl. m.p. 150-1. Soly.i.al.; 
Bet. 


Cholestrophan  (dimethylparabdanic 
aic id) 4) IN(CH3)CON(CHs)COCO, 


142.06. Pearlileaf.’.m.p. | 145, D.p-. 
275-7.. Soly..sl.s.w-;.sliscal. 





For explanations and ‘abbreviations ‘see beginning ‘of table. 
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Cholie acid (cholalic acid; trihy- 
droxycholanic acid; colalin). C2sH40- 
O;-H20, 426.33. Rhomb.cr.+1H2O 
f.w. m.p. 195 (anh.), b.p. d._ 160. 
Soly. 0.025w.; 4.27 70%al.; 1.40c.et.; 
8.ac.a., acet., alk. 


Choline —_((8-hydroxyethyl)trimethyl- 
ammonium hydroxide; bilineurine; stn- 
caline; amanitine). HOCH2CH:2N- 
CHs)30H, 121.13. Col.vise.liq. 
Oly. s.w.; s.al.; i.et. 

—, O-acetyl-, bromide ((8-acetoxy- 
ethyl) trimethylammonium bromide). 
CH3sCOOCH2CH2N(CH3)sBr, 226.05. 
Col.need. m.p. 143, b.p. d. Soly. 
V.8.W.; V.8.al.; s.et. 





—, O-acetyl-8-methyl-, chloride 
(B-acetoxypropyltrimethylammonium 
chloride), CHsCH(OOCCHs;)CH2N- 
(CHs)sCl, 195.61. Micro.need.f.al., 
et. m.p. 172-3, b.p. d. Soly. v.s.w.; 
v.s.al.; i.et. 

—, &-methyl-, chloride (8-hydrory- 
propyltrimethylammonium chloride). 
CHsCHOHCH2N(CHs)sCl, 153.59. 
Wh.pr.cr.f.N.butanol. m.p. 165-7, 
b.p.d. Soly. v.s.w.; v.s.al.; i.et. 


3, 5, 7-Chromantriol. See d-Cate- 
chol. 

Chromone (1, 4-benzopyrone; y- 
benzopyrone). CsHsOCH:CHCO, 
146.05. Wh.need.f.pet.eth. m.p. 59, 
-P- subl. Soly. i.w.; s.al.; s.et.; 
s.chl., bz. 

Chromone, 2-phenyl-. See Flavone. 


Chromotropie acid (4, 5-dihydroxry- 
2, 7-naphthalenedisulfonic acid). 
(HO)2CioH4(SOsH)2, 320.18. Need. or 
leaf. (+2H20). Soly. V.8.W.; ‘i.al.; 
i.et. 


Chrysammic acid (2, 4, 5, 7-tetrand- 
trochrysazin; chrysamminic acid; 1, 8-di- 
hydroxy-2, 4, 5, 7-tetranitroanthra- 
quinone), CisHe(NO2)4(OH)202, 
420.06. Yel.monocl.pr. m.p. wxp. 
Soly. i.w.; s.al.; s.et.; s.min.a. 

Chrysaniline (2-amino-5-p-amino- 


phenylacridine). CisHisNs2H20, 
321.17. Yel.need. m.p. 270, Soly. 


’ v.si.s.w.; sl.s.al. 


05 


06 


Cbhrysarobin. CyH360;, 
Yel.leaf. m.p. 205—10 (170-8), 
i.w.; s.al.; s.et.; s.chl.; sl.s.c.bz. 


Chrysazin 


508.28. 
Soly. 
» CS. 


(1, 8-dihydroxryanthra- 
quinone). HOCs6H:(CO)2CsH30H. 
240.06. Red or yel.need. or leaf.f.al, 
m.p. 193 (191). Soly. sl.s.w.; s.al.: 
s.et.; 8.caust.alk., chl., ac.a., nitro-bz. 





07 
08 
09 


10 


il 


12 


13 


14 


15 


16 


17 


18 


19 


20 


rat 


—, 2-hydroxy-. 
1, 2, 8-trihydrozxy-. 
—,. 3-methyl-, 


acid, 


See Anthraquinone, 
See Chrysophanic 


—, 2, 4, 5, 7-tetranitro-. 

ammic acid, 

Chrysazol (1, 8-anthracenediol*> 1, 8- 

anthradiol). HOCsH3(CH)2CeH30H, 

210.08 Yel.need.f.dil.al. m.p. 225 d. 
poly i.w.; s.al.; s.et.;- s.alk., et.ac., 
Z. 


See Chrys- 


Chrysene (benzola]phenanthrene). 
CisH, 228.09. Col.rhomb.pl.f.bz. or 
ac.a. with red-vlt. fluores. m.p. 254 


(250), b.p. 448. Soly. v.sl.s.w.; 
0.08c.al.; v.sl.s.et.; s.h.tol.; sl.s.CSo; 
v.sl.s.bz. : 

Chrysenequinone. See Chrysoquin- 


one, 


Chrysin 
HiO0s, 254.08. 
b.p. subl. Sey; 
sl.s.et.; sl.s.lgr., CSe, 


Chrysoidine (base) (2, 4-diamino- 
azobenzene; 4-phenylazo-m- henylene- 
diamine). CeHsN:NC, 3(N Ho)o, 
212.13. Pa.yel.cr.f.w. m.p. 117.5. 
Soly. sl.s.w.; s.al.; s.et.; v.s.chl, 


—, hydrochloride. CsHsN:NCoH:- 
(NH2)2HCl, 248.59. Redsh.-br.cr. or 
powd. Soly. v.s.w.; s.al. 


Chrysophaniec acid (1, 8-dihydroxy- 
3-methylanthraquinone; 3-methylchrys- 
azin). CisHs(OH)2(CH3)O2, 254.08. 
ex. or monocl.yel.cr.f.al. D. 0.92, 
m.p. 196, b.p. subl. Soly. sl.s.w.; 
0.050", 0.44h.al.; s.et.; 8.chl,, bz.; 
sl.s.CS2. 


Chrysoquinone ehh senequinone; 
1, 2-chrysenedione). wHO2, 258.08. 
Redsh.or.need.f.ac.a. m.p. 239.5 (235), 
b.p. subl. Soly. i.w.; 8.h.al.; sl.s.et.; 
8.H2SO4, h.bz.; sl.s.c.ac.a., tol. 


Cinchamidine. 
dine, 


Cinchomeronie acid (3, 4-pyridine- 
dicarboxylic acid). CsHsN(COsH)y, 
167.05. Pr.f.w. or HCl, m.p. 260 d- 
(266), b.p. d. Soly. v.sl.s.w.; sl.s.al.; 
v.sl.s.et.; i.chl. 


Cinchonamine. CiH2«N20, 296.20- 
Rhomb.need.f.al. m.p. 194 (185)- 
Soly. i.w.; s.al.; s.et.; s.bz., chl, 


Cinchonicine a paar pace Cr- 
Hx2Ne2O, 294.19, eed., [a]47.2°15 in 


al. or chl. m.p. 58-60. Soly. sl.s.w.; 
8.al.; s.et.; s.chl., bz. 


(5, 7-dihydrozyflavone), Crs- 
Pa.yel.pl. m.p. 275, 
i.w.; 0.43. c.al.; 


bz., chl., alk: 


See Hydrocinchoni- 


* Name approved by the International Union of Chemistry. 
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22 Cinchonidine. C»H»N.0, 294.19.|37 Cinnamaldehyde (3-phenylpro- 
Trim.pr.f.al., n 1.610, 1.625, 1.675, penal*; B-phenylacrolein; cinnamic alde- 
[a] —107.9}7'°. m.p. 210.5 (202). hyde). Gh ted CD ake 0h 60". 
Ss ber llby.- 4, calc: O8 .et.; q., n 1.61949. - 1.111912, m.p. 
bapeh ‘ ee ae 8l.; Oost 75; b.p. 251. Soly. Sakata oal.; 

eet. 
pense i ( HNO: 5 ; 
28 — bisulfate. CisH»N:O0 rated 38 Cinnamein. See Cinnamic acid, 


5He20, 482.34. Lng.monocl.pr. 
Vv. 8.W.; v.s.al. 


benzyl ester. 


24 —, Byaroublorides Berns Cl 39 Cinnamene. See Styrene. 
67. er. . m.p. anh. : 
Ba BES OF. oe ob eo oul, OBaeet.;| 40 Cinnamie acid. (ordinary or trans) 
a aps ae ne ae (trans-B-phenyl-acrylic acid; trans-ben- 
SESS eT 7 zenepropenotrtc acid). CeHsCH:- 
25 —, sulfate. (CioH22N20)2-H2S04-3H> CHCOOH, 148.06. Col.monocl. D. 
O, 740:50. Monocl.glist.need., efflor. 1.24754, m.p. 133, b.p. 300. Soly. 


m.p. anh. 205. Soly. 1.54w.; 1.37al.; 
0.024et.; 0,16%chl. 

Cinehonine. CrH2N20, 294.19. 
Col.need., col.monocl.f.al., n 1.570, 
1.685, 1.690, [a] 229.6°5 in al, m.p. 255 
(264), b.p. subl. 220. Soly. 0.027%w.; 
~ -0.795%al.; 0.272et\; s.chl. 


26 


41 


0.1% w.; 23%al.; v.s.et.; s.bz., glac.ac.a., 
C&:, 5.9!5chl. 


allyl ester (allyl cinnamate). CoHs- 
CH:CHCOOCG:Hs, .09. Wh.-yel. 
cr. D. 1.05238, b.p. 286 d. Soly. 
i.w.j vis:al.; cet. 


, 


42 —, benzyl est bmi in). CeHs- 

27 —, bisulfate. Ci9H22N20-H2SO.-- aan pen eNh SS AIEEE Col. 
4H.0, 464.33. Wh.rhomb.octah. r. m.p. 39, b.p. 244%; 195-2005. 
Soly. 2174w.; 1114al.; s.et. oly. s.h.al.; s.et. 

28 —, hydrochloride. CisH2N20-HCl--| 43 —, dibromide. See Hydrocinnamic 


220,366.68, Col.monocl.,[a]+ 165.5. 
m.p. anh. 217-8. Soly. 4.5c.w.; 


acid, a, B-dibromo-, 


100al.; 0.18et.; s.chl. 44 —, ethyl ester (ethyl _trans-3-phenyl- 
Ma ‘ propenoate). _ CoHsCH:CHCOOC2Hs, 

29 —, nitrate. CiH»N2O0-HNOs-7H:0, 176.09. Col.liq., 1.55982. D. 1.049, 
366.21. Col.monocl. Soly. 3.79%w.; m.p. 6.5 (12), b.p. 271; 1415. Soly. 
s.al. i,w.; 8.al.; v.s.et. 

36. —, sulfate. (Ci9H22N20)2-H2SO4--| 45 —, methyl ester (methyl cinnamate)- 
2H2.0, 722.48. Col.rhomb., [a]-+ CsHsCH:CHCOOCHs, . 162.08. Col. 
170.3°5. m.p. anh. 198.5. Soly. er., n 1.576614. D. 1.09117f; 1.04248, 


1.55y.; 17Ual.; 0.043et.; 2.1chl. 
—, hydroxy-~. 


Cinchotine (hydrocinchonine; pseudo- 
cinchonine). CisH2sN2O, 296.20. Pr., 
fa] +204.5°' in et.al. m.p. 286. 


Soly. i.c.; s.h.w.; sl.s.al.; v.sl.s.et. 
Cinchotoxine. 


See Cupreine. 


See Cinchonicine. 


Cineole (1, 8-epoxy-p-menthane; euca- 


46 
47 


48 


m.p. 86, b.p. 261.9 (259.6). 
i.w.; v.8.al.; s.et. 


Soly. 


—, y-phenylallyl ester. See Styracin. 


—, p-phenylphenacyl ester (CsHsCH:- 
CHCOOCH2COCcH:CeHs, 342.14. 
m.p. 182.5. 


—, a-acetyl-, ethyl ester (ethyl 
a-benzalacetoacetate) . CsH;sCH:C- 
(COCH:) COOC2Hs, 218.11. m.p. 59, 


l tole; eajeputole). 1CHn0, 154.14. b.p. 1817. Soly. s.al.; s.et. 

ol.liq., n 1.4584. - 0.923922, M.P-| 49 —, o-amino- (8-(0-aminophenyl)acryl- 
ee a he Se O2eiWeil | ee” aetd), NH2CsHiCH:CHCOOH, 
wal.; »et.; s.chl.; glac.ac.a., oils, 163.08. Yel.need.m.p. 159d. Soly. 


sl.s.c., 8-h.w.; 8.al.; s.et. 


35 1, sre rneole Pee Ly ‘ere. 
menthane). 210 HisO, 4 on (PEP. Dies $e, 
1.447918,  D. 0.8997”, m.p. +1, b.p. 50 fi , lactam. See Carbostyril. 
173.4. Soly. 0.2c.w.; ~al.; cet. 51 —, - men SY oe paruamee 
hes (tenants, ad ORE? cote awceelrect 


_ 6-trimethyl-1, Ghat 5-dicarboxylic 

- acid*). CioHieOs, 216.12. Cr., a 
1.480; 71.522. m.p. 196-7 d._ Soly. 
1.4d.w.; 0.79h.al.; 0.71et.; sl.s.chl. 





52 


=>, a -~amino-. NH2CsH:CH:- 
CHCOOH, 163.08. Pa.yel.need. m.p. 
175-6 d. Soly. sl.s.w.; s.al.; s.et. 


For explanations and abbreviations see beginning of table. 
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Cinnamic acid, a-bromo- (2-bromo- 
3-phenylpropenoic acid; a-bromo-B- 


phenylacrylic acid). CeHsCH:CBr- 
. 226.97. 


56 


57 


60 


61 
62 


63 
64 


65 


66 


67 


68 


COOH 

cis: rhomb.f.w. m.p. 120-1, b.p. 
11196, Soly. s.h.w.; s.al.; s.CSs, bz. 
trans: need.f.w. m.p. 131-2, bip. 
12196, Soly. v.sl.s.h.w.; cal.; cet. 


—, f-bromo-. (3-bromo-3-phenylpro- 
penotc acid: 8-bromo-f-phenylacrylic 
acid). CsHsCBr:CHCOOH, 
cis: monocl.f.al. na.p. 160, b.p. 1119-5. 
Soly. sl.s.b.w.; sl.s.c.al.; s.et.; s.chl., 
h.bz. 

trans: need.f.w. M.p. 
1220-6, 
sl.s.CSe. 


—; o-carboxy- (0, B-styrenedicarboryl- 
te acid (COOH) CcHsCH:- 


134-5, b.p. 
Soly. sl.s.h.w.; s.al.; s.h.bz.; 


CHCOOH, 192.06. Need f.w. m.p. 
ae Soly.  sl.s.w.;, v.s.al.; sl.s.et.; 
1.DZ. 


—, p-carboxy- (p, B-styrenedicarboxyl- 
he, acu4 a (COOH) CsHiCH:- 
CHCOOH, 192.06. Infus.powd. mp. 
358 d., b.p. subl.>350. Soly. i.w.; 
s.hiacia, 

—, 2, 4-dihydroxy-. See Umbellic 
acid. 

—, 2, 5-dihydroxy- (3-(2, 5-dihy- 
droxyphenyl)propenote: acid). (HO)>- 
CsHsCH:CHCOOH, 180.06. r.f.w. 
m.p. 207 d. Soly..s.al. 

—, 3, 4-dihydroxy-. See Caffeic acid. 
_, a-ethyl-. = CsHsCH:C(C2Hs)- 
COOH, 176.09. Needf.w. mz.p. 
104-5 (81). Soly. 0.01%w.; s.al.; 
s.et.; sl.s.pet.eth. 

—,o-hydroxy-. See o-Coumaric acid, 
—, m-hydroxy-. 
acid. 

—, pb-hydroxy-. See p-Cowmaric acid, 
=, 3-hydroxy-4-methoxy-. See 
Tsoferulic acid, 

—, 4-hydroxy-3-methoxy-. See 
Ferulic acid. . 

, 8-ketohydro-. 


benzoyl-, 


See m-Coumarie 


See Acetic acid. 


_, a-methyl- (a-benzal propionic 
@citid ). CsHs;CH:C(CH3)COOH, 
162.08. Need. or pr.f.bz., m.p. 74, 
b.p. 288. Soly. 0:12h.w.; s.al.; s.et.; 
8.CSe, ba. 


o-nitro-. NOsCsHiCH:- 
CHCOOH 193.06. Se. or need.f.alk 
m.p. 240, b.p. subl. Soly. iiciw.; 
0.21%al. 


226.971): 





69 


70 


WA 


42 


73 


74 


75 


76 


VW 


78 


79 


80 


81 
82 


83) 


—, — ethyl ester. NOCsHiCH:- 
CHCOOG:Hs, 221.09. Yel.rhomb.- 

need. mp. 44. Soly. vy.s.al.; v.s.et.; 

v.s.bz. ne 

» m=-nitro-. NOsCsH:CH:- 

CHCOOH, 193.06, Col.(yel.)need.f,. 
al. m.p. 193 (199-200). Y. v.si.s. 

w.; sl.s.al. } 

—,—, ethylester. NOsC;H.CH:CH- 
COOC2Hs, 221.09,.m.p. 74-6, Soly. 

i. w.; sl.s.al.; sl.siet. 1 .¥io2 


—, —, methyl ester. NOsCsH:©H:- 
CHCOOCH:, 207.08. Pa.yel.pr.f.ah 
m.p. 123-4, b.p. d. =~ w.; 
y,sl.s.al.; v.sl.s.et.; v.s.chl., bz. 
—, p-nitro-. NO.CsH:CH:- 
CHCOOH, — 193.06... Lt.yelepr-fiak 
m.p. 286. Soly..0.0265%w.; sl.s.h.al.; 
y.sl.s.et.; i-CSe, lgr, 

ter. NO2CsHiCH:- 


—, —,. ethyl es 
CHCOOC2Hs, 221.09. _ Yelitriclneed. 
m.p. 141 (136-7). Soly..i.w.; sl.s.al.; 


sl.s.et. 

—, a-phenyl- (trans-a, B-diphenyl- 
acrylic acid). CeHsCH:C(CeHs)- 
COOH, 224.09: (trans) wh.need.f: 
dil.al.; (cis) need. m.p. tae 172; 
(cis) 137-8, b.p. subl. Soly. siis:h.w.; 
s.al.; s.et. 

allo-Cinnamie acid  (cis-cinnamic 
acid (68°)).. CsHsCH:CHCOOH, 
148.06. Monocl.pr. D. 1.2844, m.p. 


68, b.p. 125%; 265d. Soly. 0.9372 w.;. 
v.s.al.; v.s.et. 


—, a-$-dibromo- (cis-2, 3-dibromo-3- 
phenylpropendic acid*; tbramocin- 
namic acid). - CeHsCBr:CBrCOOH, 
305.88. Yel.pl.f.chl. map. 100, b.p. 
12405" Soly. i.w.; s.al.; s.et.; s.chl., 
ac.a., lgr.; sl.s.pet.eth. 

Cinnamic aleohol (3-phenyl-2-pro- 
pen-1-ol*; styrylearbinol; y-phenylallyl 
aleohol; cinnamyl _aleohel? styrone). 
CsHsCH:CHCH2OH, 134.08. Need., 
n 1.58190. D. 1.044022, m.p. 33, 
b.p. 257.5. Soly. slis.w.;. visiall; 
v.8.et. 

—,  4-hydroxy-3-methoxy-. 
Contferyl alcohol. 


Cinnamie anhydride (trans-6-phen- 


See 


ylacrylic anhydride). > (CesHy;CHe~ 
CHCO).O, 278.11. Need:f.al. m.p. 
135-6. Soly. i.w.; sl.sial.; s.bz. 


Cinnamone. See Styryl ketone. 


Cinnamoyl chloride. See Cinnamyl 
chloride. 


Cinnamyl aleohol. 
aleohol, 


See Cinnamic 


* Name approved by the International Union: of: Chemistry. 
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_ chlaride; 


openoyl 
WH. CHCOCL 
1.613642, m.p. 36, b.p. 257.5. Soir. 
i.wiysal.; s.et.;-s. pet. eth., chi. 


See also Pro- 
pene, 3-chloro-1-phenyl-*: 


imaleic. acid): |. CH3C- 
(G06 :CHCOOH, 130.05... Monocl. 
_1.617,,.m.p. or. Soly. 238¢.w.: 
et.; sls.bz., chl.; i.€S2 


methylma. 
anhydride). OCOC(CHs):! 


a 


pee prey 
112.03. D. 1.25, m.p. 7-8, bw 


213-4. Soly. d.w.; v.s: 
Citral a (geranial). 
Col.liq., n 148752, D- 0.886822 , bop. 
229; (224-9) d. Soly. i-w. +7 Sah; eet. 
Citral. b (neral). CioHeO; 152.12. 
7% 1.4900. D. 0:88842, b.p. 103. 


} ves.et. 


methylbutanedioic acid*; dl-a-hydrory- 
‘pyretartaric acid; di-c-meth ylmatic 
@-6. 2% d). 
COOH, 148.06. Monoel.pr. (d [a] 
+ 34. 734 i in w.) m.p. 119 (d 95; 109), 


b.p. subl. Soly. v.s.w.; s.al.; s.et.; 
s.acet.; et.ac.; ibz. 


CrcH00, 152.12. 


di-Citramalic acid (dl-2-hydrory-2-) 


CHC (OM (COOWER: 


01 


07 


$f Citrene. See d-Limonene. 
92 Citric acid § (2-hydrory-1, 2, 3-pro-} 
Le raga acid*; 8-hydrory- 
icarballylic acid. (COOH)CH: 
Be (ou) 5G) (COOH) CHLCOOK, 192. 06. 
ol.rhomb., (cr. +1H20_ f.w.), n 
1,493, 1.498, 1.509(hyd.). D. 1.5428, 
m.p. —H0 70-5; 153, b.p.d. Soly. 
133¢.w.; 116%al.; 2.26c.et. 
p-phenylphenacyl ester. Cas- 


“93 — 


HssOw, 774.30. m. p. 146. 
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84 Cinnamyl chloride (cinnamoyl chio-| 99 
it ras A ere mneeaersiat 





99 d-Citronellol. CnoH»OH, 156.16 
Col.lig., mn 1.45659,. fej+4°5. D. 
0.856552, b.p. 222. Sely. vishs.w.; 
cal.; cet. 

Ctvetorie (9-cycloheptadecen-1~one*). 
CO(CH2);CH:CH(CHs)7, 250.23. m.p. 


32.5 (31), b.p. 34272, 158-602. 
Clupanedonie acid. CxHsCOOH, 
330.27. Pa.yel.oil, mn 1.50575 D. 
0.9410", mip. <—78, b.p. 2365. 
Soly. i.w.; s.et. 

1-Cocaine (benzoylmethylecgonine) . 
CsHisN(OOCCeHs) (COOCHS), 303.17. 
Col.monocl.pr.f.al., nz : 1.50218; 
solid @1.49., [a]— 15: 83°55 in chl. m.p. 
98. Soly. ot 16>; 40; 3850 w.: ; 20%al.; 
26:3et.; s.bz., 


Ae hos Be Cir;7H2 NOs-H2CrOs-- 
HO, 422.66. Or.yel.leaf.’ m.p. 127. 
Soly- sl.s.w. 
—, hydrochloride. CyHuNO:-HCl, 
339.64 Col.monocl.pr.f.al., a 
ir 95°D in w. m.p. 197. Soly. 
250%. ; 38.4% al.; i-et ; 8chl.; s.glyc. 
—, einnamyl-. CioHaNO,«, 329.19. 
Need.f.bz. m.p. 12k. Soly. i.w:; 
s.al.; s.et.; s.chl., bz. 
Codamine. CxH»;NOu, 343.20. Pr. 
m.p. 121. Soly. slis.w.; v.s.al.; s.et. 
Codeine (morphine methyl ether). 
CisHs: NO3-H20, -19. Col.rhomb. 
octahdr.(+1H2O)f.w., n (anh.) 1.620, 
1.630, 1.650; (hyd.) 1.543, 1.636, 1.684, 
[@]— 137.75°pD in al. D. 1.315'4, m.p. 
. 155. Soly. 0.83%, 1.7%w.; 62.5% 
8*%et.; s.chlI., bz., tol. 

iy drochiidtide: CisHa NOs-HCl-- 
2H20, 371.67. Col.need., [a]— 108. 2°35 
eS ok m.p. anh. 264. Soly. 3.84iy.. ~ 
8.8 


al.; 


LF . 09 — phosphate. _ CisH2NO3-H3PO%-- 
% Gitworn Bec ait Cn 2H:0, 433.25. Colmeed. or effor. 

tricl. m.p. 79, b.p. 287 d. Soly. powd., [a]—134°D. m.p. 235d. Soly. 

sl.s.w.; v.s.al.; v.s.et. 44.53. ; 0.38%al.; 0.07et.; s.chl. 

Aor 2 . -.| 0 — sulfate. (CisH=: NOs3)2- eat 
95 eas Lobe h a aelangy Tricarballylic BHO, 786.50: Galrbemb: 

96 d-Citronellal (d-rhodinal). CH:C —101.2°}5 in w. m.p. 278d. Soly. 
- neua —rhoarnal). sH122U— 

(CH;)(CH:);CH(CH:)CH2CHO,| . 33*w.; 0.1*al,; iet.;ichl. 

154.14. Colliq., n 1.44837, [aj] 11 Coerulignone: See Cerulignone. 

+13.09°35.. D. 0.85557, b-p- 205-8. 42 Colalin. See Cholic acid. 

Soly. vsls.w.; al; =et. 13 1-Colchicine. CxF2sNO«, 399.20. 
97 [-Cftronellal. CnHisO, 154.14, 2 Yel.varnish; yel.need.f.et.ac. m.p. 
- 1.4570. D. 0. 856734, Dep. 205-6.) anh. 143-7. Soly. 4.54w.;  v.s.al.; 
~  Soly. v.slhs.w.; oal.; ~et. 0.638et.; y.s.chl.; lbz. 

“98 dl-Citroneltol (dihydrogeraniol). | 44 —, compd. with chloroform. (C2- 

CyH2O0, 156.16. D. 0.848832, b. P-| HesNQs-CHCh, 518.58 Need-f.chl. 

4 - ggio. Soly. d.h.w. 





: 


2 


q 


For explanations and abbreviations see beginning of table. 
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a-Collidine (4-ethyl-2-methyl pyri- 
dine*), CHsCsH3sNC2Hs, 121.09. 
Col.liq. D.0. 926818, b.p. 179. Soly. 
s.c., less s.h.w.; v.s.al.; v.s.et.; 8.bz. 
8-Collidine (Scethyl-A-methyloyri- 
dine*). CHs-CsHsN-C2Hs, 121.09. 
Col.liq. D. 0.966%; 0.928614-5. b.p. 
195-6. Soly. i.w.; s.al.; s.et.; s.chl. 
y-Collidine (2, 4, 6-trimethyl pyri- 
dine). (CHs)sCsH2N, 121.09. Col. 
liq. D. 0.91722, b.p. 172. Soly. 
20.8%, 3.5% w.; s.al.; wet. 

Conhydrine (a-hydroryconiine; 2- 
(a-hydroxypropyl) piperidine) . ee 
NO, 143.14. Col.er.f.et., [@]-+-10°D 
m.p. 121, b.p. 226. Soly. v.s.w.; 





s.al.; s.et.; s.chl 
y-Conhydrine. 
drine. 
a-Coniceine. CsHisN, 125.13. Col. 
liq. (mixt.?). _D. 0.89334, m.p. —16, 
b.p. 158. Soly. sl.s.w. 

B-Coniceine (2-allylpiperidine). Cs- 
HisN, 125.138. Col.need. [a] 
— 50.47°S5. D. 0.8519%2, LPs 39-41, 
b.p. 168-9. Soly. sl.s.w.; s.al.; s.et. 
+-Coniceine (1, 2, 2 4-tetrahydro-6- 
propylpyridine). CsH 125.13 
Col.lig., 146068184. Nb. 0.87222 
0.88257, m.p. > -—50, b.p.» 172. 
Soly. sl.s.w.; s.al. 

56-Coniceine. See Piperolidine. 
«Coniceine (methylconidine). Cs- 
HisN, 125.13. Liq. (d) [e]+67.4°%5. 
D. 0.88564, b.p. 151-4; (2) [al 
—87.34°13. D. 0.86244, b.p. 143-5; 
(dl) D. 0.883648, b.p. 150-1. Soly. 
s.al.; s.et. 
Conidine, 
e7me. 
Coniferin. CisH220s-2H20, 378.20, 
Glit.need.(+2H:20), [a] —66.9°35 in w. 
m.p. anh. 185. Soly. 0.51w.; sl.s.al.; 


See  Pseudoconhy- 


methyl-. See «Conic- 


1.et. 

Coniferyl alcohol (3-(4-hycrory- 

3-methoryphenyl)-2-propen-1 -ol; 4-hy- 

droxy-3-methoxycinnamic alcohol; y- 
. hydroxyisoeugenol). (CH30) (OH) Co- 

H;CH:CHCH2OH, 180.09. Pr. m.p. 

73-4. Soly. sl.s.h.w.; s.al.;  s.et.; 

s.alk. 

Contine, «-hydroxy-. See Conhy- 

drine. 

d-Coniine 


30 


(d- a4 ihe eave: 
CsHiN-Cs3H7, iff’ 14 ol. oily lia 
n 1.451192? [a] +13.79° (+15.7°)p. 


D. 0.845, m.p. —2.5, b.p. 166.5. 
Soly. l.lec.w.; cal.; v.s.et.; 8. bz., chl., 
amy! al., acet. 





34 
35 


36 


37 
39 


40 


45 


46 


47 


48 


49 


hydrochloride CsHi7N-HCl, 
Col.rhomb.f.w. m.p. 220 
Soly. 50w.,; s.al.; i.et.; s.chl. 
—, picrate. CsHi7N- st eet 
356.19. Yel.need.f.h.w. m.p. 5. 
Soly. s.al.; s.et. 
Conquinamine. Ci9H2sNzO2, 312.20. 
Yel.tetr. m.p. 123. Soly. s.al.; v.s.et. 
Conquinine. See Quinidine. 
Conylene  (octadiene(one form)). 
CsHis, 110.11. Liq. D. 0.770%, b.p. 
12673, Soly. s.al. 
Conyrine (2-propylpyridine). 
H7CsH4N, 121.09. Liq. D. 
m.p. 2, b.p. 165. Soly. 
wal.; wet. ‘ 


Coriandrol. 


163.61. 
(217). 


C3- 
<i 
sl.s.w.; 


See d-Linalodél. 
Corybulbine. CisHisN(OH) 
OCHs)s, 355.20. Need. m.p. 238. 
oly. i.w.; sl.s.al.; sl.s.et.; s.c.HC)l. 
Corycavine. Co3HasNO«, 409.19. 
ee eT m.p. 218-9. Soly. 
i.w.; i.c.al.; ialk, 
ads orydaline. CisHisN(OCHs)., 
369.22. Col.pr.f.al. (d) [@]+295°95 in 
al, m.p. dl 135; dl-meso, 158-9. Soly. 
i,w.; 8-b.al.; s.et.; s.chl. 
Corynine. See Yohimbine. 
Cotarnine. CrHisNOs, 237.13. 
Col.need.f.bz. m.p. 132-3 d. Soly. 
sl.s.w.; s.al.; s-et.; 8. NHsOH. 
—, kydrochloride (stypticin). Ci2- 
HisNO«wHCl, | 273.59. ‘Yel.er.powd. 
m.p. 142-4. Soly. v.s.w.; v.s.al. 





phthalate (stuptol), | 2CwHisNO«- 
Cs H.(COOH)>, 742.34. Yel.cr. or 
powd. m.p. 103. Soly. V.8.W. 


Cotoin (2, 6-dihydroxy-4-methory- 
benzophenone). CsHa(OH)2(OCHs)- 
COCeéHs, 244.09. Yelsh.cr.f.h.w. m.p. 
130-1: Soly. sl.s.w.; s.al.; 8.et.; 8.bz., 
chl., CS2, acet: 


Coumalic poe 
carboxylic acid 


a 
Seis CHC(COOH):CH, 


140.03. Pr. m.p. 205-10 part.d., 
b.p. 218%; subl.part.d. Soly. sl.s. c. 


(2-ox0-1, 2-pyran-5- 





w.; s.al.; sl.s.et.; s.ac.a., acet.; i.chl., 
bz., lgr. 

o-Coumaric acid (0-hydrorycinnamic 
acid; o-cumaric acid). HOCsH«CH:- 
CHCOOH, 164.06. _Need.f.w. m.p. 
207-8 d., b-p.d._ Soly. sl.s.w.; v.s.al.; 
y.sl.s.et.; i.CSs, chl. 

—, lactone. See Coumarin. 


* Name approved by the International Union of Chemistry. 
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m-Coumarie acid 
namic acid; m-cumaric acid), HOCe- 


hexanol, methyl-. 


(m-hydroxycin-| 66 o-Cresol 


(o-methylphenol; o-hydroxy- 


toluene; o-cresyl alcohol (incorrect)). 


HiCH: CHCOOH, 164.06. Col. rf.w. CH3:CsH10OH, 108.06. Col.cr. or liq., 
m.p. 191. Soly. v.s.h.w.; s.al.; v.s. n 1.5453. D. 1.046522, m.p. 30, b.p- 
et.; s.bz. 191.5 Soly. 3.14, 5.61w.; o> 30a]; 
#-Coumaric acid Bes o> 30et.; s.chl.; s.ord.org.soly. 
marie agid) oHsCH:-| 67 —, acetate (0-tolyl acetate; o-cresyl 
Ciigdon, pr Mamie P01. 2 0:8 Gig] goetate). CHsCOOCcH:CHs, 150.08. 
oe) Eo.w.h ah Eb.w. m-D, 210°3| bap. 208 (83-5). Soly. “ v.sl.s.w.; 
° v.s.al.; v.s.et. 
sl.s.bz.; ilgr. 7 
i .|68 —, 38-amino-  (3-amino-2-methyl- 
pur a, f#-dihydro-. See Phloretic gen Be etre ake 
y 3 123.08 ee 
Sr ty: acid (2 pensar: m.p. 129. Soly. sl.s.w.; sl.s.et. 
carboxylic acid; cowmarone-2-carboxrylic va, ed A ee ee 2 
BA ear 162.05...Necd {© s amine~ (CP amene 2 taghyl 
fw. m.p. 192-3, be p. 310-15sl.d. phenol; 5-amino-2-hydroxytoluene) 
Soly. s.h.w.; s.al.; sl. s.CSe, chl. eee We hatte i pare 
Coumarin Ney ee ne o- sl.s.w.; v.s.al.; v.s.et.; sl.s.bz. 
inet eR CH. ab OF 70 —, 5-amino-. (5-amino-2-methyl- 
i a nl eke): 
Col.rhomb.f.et. D. 0.935%2, m.p. 3(N He) CcHs0H, 23.08. ol. 
67-8 (70), b.p. 301.72 (290-1). Soly. or need. m.p. 159-61, b.p. subl. 
0.0125 w.: 13.716 90 %al.; v.s.et.; s.chl., Soly. sl.s.c., s.h.w.; v.s.al.; v.s.et. 
oils. W—, 4,6-dinitro- (2-methyl-4, 6-di- 
—, 6, 7-dihydroxy-. See Esculetin. ava phenol). (NO2)2Ceie(CHQOH, 
—' 7, 8-dihydroxy-. See Daphnetin| 198-00. Ye art a ae eee eek. 
—, 7-hydroxy-.° See Umbelliferone. sl.s.lgr. ; 
—, 3-methyl- (a-methylcowmarin).| 72 — 8-nitro-. _NO2(CH;)CsH:0H, 
BPICOCCOME)YCH, 160.00." Nood| © 46h dg teticr tw are dae-8 
90. Sol L Soly. v.sl.s.w.; v-s.al.; v.s.et. 
is ee 73 —, 4-nitro- (2-methyl-4-nitrophenol). 
—, 4-methyl- _(6-methylcoumarin).| "" O.(CHs)CoHsOH, 153.06. Need.f. 
UypOCOCa: *C(CH), 160.06. Need. ee m-P. 2-5: 79-80. Soly. v.sl.s.w.: 
t. 
f.bz. m.p. 82. Soly. s.al.; s.bz. Vs8-B2:51'V58.€ 
Coumarone. See Benzofuran. u4 N OCCT LON i seleeae 
fore een Ep ssthulouonsd alee need f. Jer. m. .p. 118. Soly. v.sl.s.w.; 
methylglycocyam 2C- y.s.al.; V.8.e 
1. 
(Sinn Casciicsort” Rl 45 —, 6-nitro- (2-methyl- -6-nitrophenol) - 
—H.0, 100; anh, 295. Soly. 1.355w.; NO:(CHs)CcHsOH,. 153. 06. Yel.pr- 
0.0063c.al.: i.et. m.p. 69.5. Soly. i.w.; v.sl.s.al.; v.sl- 
2 s.et. 
Creatinine (1-methylgly eaqupamiding). 
OCH, ‘li6 —, 3,4, 5, 6-tetrabromo-. CH:Cs- 
Sa N EC Br.OH, 423.70, Yel.need.f.chl. m.p- 
‘Col.rhomb.pr.f.w. m.p. 260 d., b.p. 206-7, b.p. d. Soly. i.w.;  s.al.; 
d.. Soly. 8.7'w.; 0.98al. y.s.et. 
Creosol = (2- mablionurt me iuenenay 77 —, thio- (2-toluenethiol*; _o-toly? 
a-mehylguasccol (OH rit 1s Lancet - mergaptan), Ee eeiiey $ cae 
€so = 3 3 eaf, M.D. -p. A 
CH)OH, 138.08. ite Hed ni. Ps: iw.; s.al.; v.s.et. 
> 1,0919%%, m.p.- p- 
: 78 m-Cresol  (m-methylphenol; | m-hy- 
Seema T by ist, 05) oh dromytoluene). CHsCsHiOH, 108.06. 
Cresol. (In numbering derivatives, Col.liq., n 1.5398. D. 1.03442, m.p. 
OH =) 11-2, b.p. 202.8. Soly. 2.35”; 
Cresol, hexahydro-. See Cyclo- pe tha wal.; eet.; s.chl.; s.ord.org- 
solv. 


For explanations and abbreviations see beginning of table. 
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* Name approved by the International Union of Chemistry. 


CHa(NH2)CsH;OH, 
Thomb.f.bz. 
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m-Cresol, 5-amino- 


; 







(5-amino-3-| 93 —,  thio- (4-toluenethiol*; ~p+tolyl 
methyl phenol; 3-amino-5-hydroxytol- mercaptan). | CHsCsHaSH, 124.12. 
wene).  CH3(NH2)CsHsOH, 123.08. Leaf.f.et. m.p. 3, b.p. 195. Soly. 
m.p. 79, b-p. 345. i:w-+8.al.; v.s.et. of La 
—, 6-amino- — (2-amino-5-methyl-| 94 Cresorcinol ease fants, 1 Ao 
phenol; 4-amino-3-hydroxytoluene) . cin; 2, 4-dihydroxytoluené). CHiC.Hs- 


CH:(NH2)CsHsOH, 123.08. .Col.need. 
f.bz., m.p. 157-9. 

—, 4-nitro-_(3-methyl-4-nitrophenol). 
NO2(CH3)CsH;OH, 153.06. “Need.f. 
Ww. m.p. 129. Soly. y.sl.sav.; y.s.al.; 
v.8.et. : 

—, 5-nitro- (3-methyl-5-nitrophenol). 
NO2(CHs) CeHsOH, 153.06... Lt.yel.} 
cr. m.p. 90-1. Soly. y.sl.s.w.; ws. 
al.; v.s.et. 

= 6-nitro-_ (3-methyl-6-nitrophenol). 
NO2(CH3) CsH;30H, 153.06... Yel. 
moncocl.need.f.et. m.p. 56, Dd.p. 
Soly. sl.s.w.; s.al.; v.s.et. 


volat. 

—,. thio-  (3-toluenethiol*; —m-tolyl 
mercaptan). CH;CsH«SH, i 
Liq, D.. 1.06253; 1.05234, m.p. 
<—20,. b.p. 195-200. Soly. i.w.; 
s.al.; cet. 

, 2, 4, 6-trinitro- ~— (NO:)3;CsH- 
ie bat 243.06. Yel.need.f.w, m.p. 
6, “b.p. © exp. 20, 
0.811%w.; v.s.al.; v.s.et.; s'bz. 
b-Cresol (p-methylphenol; p-hydroay- 
toluene). CH3:CsHiOH, 108.06- “Col. 
pr., 7° 1.5395. D. 1.034722, m.p. 
36 (32-4), b.p. 202.5 Soly. 2.440, 
5.3100 w.; o> %8al.; o> 6et/>:_g.ord.org. 
solv. 

—,  2-amino- 
phencl; 




















(2-amino-4-methyl- 
3-amino-4-hydroxytoluene). 
123,08. Sc-f-et. 
m.p. 135, b.p. jsubl. 
Soly. vishs.w.; v.s.al.; v.s:et.; s-chl.; 
sl.s.bz. 

—, 8-amino- (3-amino-4-methyi- 
phenol; 2-amino-4-hydroxytolwene). 
CH3(NH2)CsHs0H, 123.08. — Col.cr. 
Ad m.p. 144.5, b.p. subl.’ Soly. 
sl.s.w. 


—, 2, 6-dinitro-* © (4-methy/l-2, 6-di- 
nitrophenol). (NO»)sCcHx(CHYOH, 
198.06. Lng.yel.pr. m-p. 81. Soly. 
sl.s.w.; 8.al.; v.s.et. 

—, %methoxy~.. See Creosol, 


—, %-nitro- (4-methyl-2-nitrophenol). 
NO(CH3) CsHs0OH, 153.06: Yel-need. 
f.dil.al. D. 1.239932, -m.p. 36.5 (32). 
b.p. 125%. Soly... v.sls.w,; , v.s.al.: 


NO2(CHs)\CsH:OH, 153.06. Yelipr.f. 
Soly. v.sl.s.w.; v.s.al.; 


v.s.et. 
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(OH)s, | 124:06: Col.er-f-bz, +pet.et. 
m.p. 104-5, b.p. 267-70. Soly.s.w.; 
s.al.;-s.et.; sl.s.bz., ler. se J 

2, 3-Cresotic acid (2-hydrozy-3-meth- 
ylbenzoic acid; _2-hydroxy-m-toluic 
acid; o-homosaltcylic acid: o-cresotic 
acid; B-cresotic acid), CH;CsHs(OH)- 
COOH, 152.06:)..Lngmiéed:fow, mp. 
163-4. Soly., 0.143, 1.161%w.;s.al.: 
s.et.; sich]. WHS thm 

2, 4-Cresotic acid (2-kydroxy-4-meth- 
ylbenzoic acid; 2-hydroxy-p-toluic Teds 
a-m-homosalicylic acid; wizcresotic acid; 
y-cresotic acid). \CHsCsH3(OH)COOH, 


152.06. Sm.need.f.w. m.p. 178, b.p. 
rae Soly. 4.36w.; v.e.al.; v.s.et.; 
i.chl. : 


2, 5-Cresotic acid (2-hydrory-5-meth- 


ylbenzoic acid; 6-hydrory-m-toluic 
acid; p-homosalicylic acid; esotic 
acid; a-cresotic acid). ’ ‘CH. «(OH)= 


COOH, 152.06,, Lng.needf,w. mp. 
152s Soly. v.sl.s.w.; V-8-al.; s.et:; 
i.CS82. .. 


2, 6-Cresotic ache {y huanysy B-meth- 
ylbenzoic acid; '6-hydrory-o-toluic acid; 
B-m-homosalicylic acid). CHsCsH:- 
(OH)COOH, 152.06. Need.f.w. m.p. 
168. - Soly. 0.14% w.; v.s.al.; v.s.et. 


3, 2-Cresotie acid (3-hydroxy-2-meth- 
ylbenzoic acid; 8-hydroxy-o-toluic acid). 
CHsCeHs(OH)COOH, BPEDG Glit. 
need.f.w. m.p. 145-6. Soly. s.w.; 
vis.al.; wis.et. * iM oJ 

3, 4-Cresotie acid (3-hydroxy-4-meth- 
ylbenzoic acid; i ae od acid) . 
CHsCsH3(0H) COOH 52.06. Lng. 
need.m.p. 207, b.p. subl. | Soly. v.si. 
8.W.; V.8.al.; s.et. 


3, 5-Oresotic acid (3-hydrory-5-meth- 
ylbenzoic acid; 5-hydroxy-m-toluic acid). 
CHsCsHs(OH)COOH, 152.06. . Tab.f. 
w., m.p. 208, b.p. subl. Soly. 5.25100 
w.; v.s.al.; v.s.et. : 


3, 6-Cresotic acid (3-hydroxy-6-meth- 
ylbenzbic acid; Bp (a ma ed acid). 
CHsCsHs(OH)COOH, 152.06. Need. 
f.w. m.p. Bape ed 177-8 (183-4). 
Soly. sl.s:w.; v.s.al.; v.s.et.; i-chi. , 
4, 2-Cresotic acid (4-hydraxy-2-meth-— 
ylbenzoic acid; 4-hydroxy-o-toluic acid). 
CHs3CsH3(OH)COOH, 152.06. Monocl. 
f.al. or w.-mip./1778, bips+236=%, 
subl. Soly. 94!%w.; s.als; svet. 
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04 4, 3-Cresotie acid. (4-hydrory-3-meth-} 19 
site ae RTOS 4-hydrory acid). 
HyCes(OH) COOH. 152.06.. Monocl 
need.f.w. m.p. 172, b.p. subl.sl.d. 
: Soly. s.h.w.; v.s.al; v.s-et.;'s.chl. 
05 Cresyl alcohok. See Cresol. 
Cresyt esters of organic acids. See 
are ester’? under the names of the 
acids. 


06 sa by phosphate. See Tolyl phos- 


07 Croceie acid (2-naphthol-8-sulfonic 
acid; B-naphthol-a-monosulfonic acid; 
Baeyer’s rend). HOCioHsSOsH, 224.12. 

08 Croconic acid (crocie acid). CO 

~ (OH):3H:20, 196.06. Yel-leaf. m.p. 
—3H:20, 100; anh 180, b.p. subl. 
Soly. 156e.w.; 14.99c.al. 


09 Crotonaldehyde (2-butenal*; crotonic| 
aldehyde; §-methylacrolein; propylene) 2 
aldehyde). CHsCH:CHCHO, 70,05. 25 
Colinflamliq., 2 1.438385. D.|, 

_ 0.857558, m.p. —69; frz. —74, b.p. 

, 104-5(102.4). Sely. 18w.; ~al.; <et.; 
obz., tol. 

1@ Crotenic acid (« or solid). Cee) | 26 

2-butenvic acid*; trans(?)-6-methyl-| 
acrylic acid). CHsCH:CHCOOH,} 97 
86.05. Col.monocl.needf.w. or ler., 

n 1.422877, D._.1.01822; lig. 0.964%, 
re 72, b.p. 189. Sofy. 8.28%w.; 
sls 

11 —, methyl ester (methyl a-crotonate).| 98 
C:H;sCOOCHs, 100.06. Col.liq. D. 

_ 0.9814, b.p. 120.7. Soly- i.w.; v.s.al.;| 79 

| v.set. 

12 —. s-bromo- (3-bromo-trans-2-butenoic 
acid*). CILCBr. CHCOOH, 164.96. 
Leaf. m.p. 97 (94-5). Soly. sl.s.w.; 
w.s.al.; v.s.et.; s.CSe, bz. 30 

13 —, echlore- (2-chloro-2-butenvic acid* 
(one ©form)). CH:CH:CCICOOH, 
120.50. Long need. m.p. 99, b.p. 212 
subl. Selby. 2.12¢c.w.; s.al.; s.et. 

14 —, a-ethyl- (-cthyl- -trans(?)-2-bu- 
tenoic acid*, 2-pentene-3-carbor, = 
acid*). CH3CH:C(C:Hs)CO 
114.08. Col.monocl.pr. m.p. 45, >. 
209. Sely. sl.s.w.; s.al.; v-s.et. 

15 —, s-hydroxy- (3-hydrory-2-butenoic| 
acid*; desmotropic with acetoaeetic| 32 

re acid). CH.COH-CHCOOH, 102. 05.) 
Liq. b.p. d. Soly. -w. 

16 s-Crotonie acid (liquid). See Ise} 
crotonic acid. 33 

47 Crotonic anhydride (2-dutenotc anhy- 

~..") dride*). (CHs:CH:CHCO):0, 154.08.) 34 
Coliliq., n 1.47446. D. t.0397+2, b.p. 
>. 246-8. Sely. d.w.; dal.; cet. 35 


1s Crotonylene. See 2-Butyne*. | 





20 





31 


Crotyl alcohol (and acetate). 
2-Buten-1-ol 

Cryptopine. CxuHasNOs, 369.19. Pr. 
f.al., opt.in. D. 1.31522, m.p. 220-1 
(218). Soly. i.w.; sl.s.al.; sbs.et.; 
sl.s.chl.; v.sl.s.bz. 


Crystal violet eine 
pararosaniine). CHEN 'eH.Js;COH,. 
389.27. Vlté.cr.f.bz. m.p. 195. Soly. 
i.w.; 8.al.; s.et- 


Cubebin. CooH200s, 356.16. Wh. 

need. f.al. or bz., m.p. 131-2 Gee): 

b.p. not. volat. Soly. v.sl.s.w.; 

al.; 2.68et.; s.chl. 

ppeeanicr hey (p sexpeopylhenzaide- 
er p-cuminic aldehyde). CsH7GsHs- 

C6: 148.09. Col.liq., n 1.5301. D. 

0.97822, b.p. 235. Soly. iw.; s.al.; 

s.et. 


Cumarie acid. See Coumaric acid. 
Cumene Gepremuitoncene7. ayes 
propane; — cumol). CsH;CH(CHs)2, 
120.09. Collig., ». 1.49475. D. 
0.86422, m.p. —96.9, b.p. 152-3. 
Soly. i.w.; s.al.; s.et.; s.bz. 
—, hexahydro-. See Cyclehexane, 
isopropyl-. 
ma e-nitro- (2- nitro-2-phenyl propane; 
-nitroiso propyl) benzene). Cs 
(NO») (CHs3)2, 165.09. Liq. D. 
1.102532, m.p. —35, D.p. d. 224. 
Soly. i.c.w. 
o-Cumenol. See Phenol, o-isoprepyl-. 
Cumice acid (p-seomwopytbonaeis acid; 
p-cuminic acid). (C Hs)2CHCsH:- 
COOH, 164.09. Col.tricl.f.al. D. 
1.1633, m.p. 116.5, b.p. subl. Soly. 
0.015*4v.; v:s.al.; v.s.et. 


Cumic alcohol (p-isepropylbenzyl 
alcohol; p-euminie. alcohol). CsH7Ce- 
H.CH:OH, 150.11. Yelliqg. D. 
0.9783%, b.p. 248.4.. Soly.  slh.s.w.; 
cwal.; set. 


e-Cumidie acid (4, 6-dimethyliso- 
phthalic acid; 4, 6-dimethyl-1, 3-ben- 
zenedicarborylic acid*). (CHs): CsH> 
(COOB):, 194.08. Lng.pr.f.bz.+al. 
or need.f.w. m.p. 266 (>326), subl. 
wishouk melting. Soly. sl.s.w.; s.h. 
al. 


Cumidine aneneopytansianc). 


egryra 


(CHs)eCHCsHaN He, 135.11. Col. 
ha. D. 0.957%, ee yo b.p. 225. 
Soly. i-w.; s- al: s.et.; eS 


p-Cuminie acid. See pa acid. 
p-Cuminie aleehol. See Cumic al- 
cohol. 


p-Cuminic aldehyde. See Cumalde- 
hyde. 


For explanations _— abbreviations see beginning of table. 


613 


36 
37 
38 


39 


40 
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42 


43 


44 
45 


46 


47 


48 


49 


50 
51 


52 


‘Cupreine (hydroxycinchonine). 
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Cumol. See Cumene. 


Cumylie acid. See Durylic acid. 
Hao) aso 310.19. Concentric pr. 
f.et:, [a] —175.5°%8 in al., m.p. anh, 
198 (202). Soly. i.w.; s.al.; sl.s.et.; 
v.sl.s. bz., chl. 

Curarine. CiH2;N20-0H, 
Red-br.leaf. m.p. 161. 
s.al. 

Curcumin (1, 7-bis(4-h ydroxy- 
3 - methoryphenyl) -1, 6-heptadiene- 
3, 5-dione*). [(CH30)(OH)CsH3CH:- 
CHCO}2CH2, 368.16. Nias or 
powd. m.p. 183 (177). Soly. 
1.w.; s.al.; sl's.et.; 0.05bz.; s.alk.; sls. 
CS; iler. 


314.22, 
Soly. i.w.; 


Curine. CisHisNOs, 297.16. Col. 
cr. M.p. 212. 

Cuscohygrine(anh.) (cuskhygrine) 
CizsHesNzO, 224.20. Oil, b.p. 215%. 
Soly. ~w. 
Cuscohygrine(hydrate). CisHou- 
N20-33H:20, 287.26. Need. m.p. 


40-1; d. 120-30. 
sep. of H2O. 


Cuskhygrine. 


Soly. s.et., bz. with 


See Cuscohygrine. 


Cusparine (2-homopiperonyl-4-meth- 
oxyquinoline). CisHi7NOs, 307.14. 
Lng.col.need. m.p. 91-2. Soly. s.al.; 
s.et. 


Cyamelide 


(s-trioxanetriimine; in- 
soluble 


cyanic acid). (HNCO);, 
129.05. Wh.amor. D. 1.12734, b.p. 
d. Soly. 0.01°w.; i.al.; i.et.; s.conc. 
H2804; sl.s.NH.O8; i. in ord.org.solv. 


Cyanamide (carbamonitrile). 
CN-NHzp, 42.03. Col.need., n 1.441838, 


D. 1.083, m.p. 44, b.p. 140d. Soly. 
v.8.W.; vV.s.al.; s.et.; s.chl., bz. 

—, benzyl-. CcsHsCH,NHCN, 
132.08. Pl.f.al. m.p. 43 (33). Soly. 


i.w.; 8.al.; 8.et. 

—, diethyl- (N-cyanodiethylamine). 
CNN(C2Hs)2, 98.09. Liq., n 1.4126%, 
D. 0.854, b.p. 187 d. (186-90). Soly. 
i.w.; 8.al.; s.et. 

—, phenyl-. See Cyananilide. 


Cyananilide (carbanilonitrile; phenyl- 
cyanamide; N-cyanoaniline). CcoHs- 
NHCN, 118.06. Need.f.et. m.p. 47. 
Soly. sl.s.w.; s.al.; s.et. 

Cyanie acid. HOCN, 43.02. 
gas. D. liq. 1.140%. b.p. d. 
sl.s.w.; 8.et.; 8,ac.a. 

—, ethyl ester. C:HsOCN, 71.05. 
Lig. D..1.127¢; 0.8922. b.p. 162 d. 
Soly. i.w.; eal.; cet. 


Col. 
Soly. 





54 
55 


Ci-| 56 Cyanidine. 


57 


58 


59 


60 


| 61 


62 


63 Cyanogen sulfide. 


64 Cyanuramide. 


66 


68 


69 
70 
71 


72 
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—, insoluble. 
—, thio-. 


See Cyamelide. 
See Thiocyanic acid. 

See s-Triazine. 
—, trihydroxy-. See Cyanuric acid. 
Cyano-. See the parent compounds 
(e.g., for cyanoacetic acid see Acetic 
acid, cyano-). x 
Cyanogen (gas) (ethanedinitrile*; ox- 
alonitrile; prussite).. NiCC:N, 52,02. 
Col. pois. gas. D. liq. 0.86632; 2.335 
g/l. m.p. —34.4, b.p. —20.5.  Soly. 
450%cmiw.: 2300%¢mS5al.; 500%cmSet. 
Cyanogen bromide (bromine cya- 
nide). CNBr,#5.92. Col.need. D. 
2.01522, m.p. 52, b.p. 61.6. Soly. s. 
Ww.; 8.al.; s.et. 
Cyanogen chloride 
nide). CNCIl, 61.47. Col.liq. or pois. 
gas. D. 1.2184; liq.1.18622, m.p. 
—6, b.p.. 13:8. Soly. 2500cmw.; 
10,000cm%al.; 5,000em*et. 
—, trimer. See Cyanuric chloride. 
Cyanogen iodide (iodine cyanide). 
CNI, 152.93. Col.need.f.et. or al. 
m.p. 146.5, seal.tube., b.p. subl. 
Soly. s.w.; s.al.; scet.; s.volat. oils. 


See Thiocyanic 


(chlorine cya- 


acid, cyanogen ester. 
See Ammelide. 


Cyanurie acid (n) (s-triazinetriol; tri- 
hydroxycyanidine; _ trieyanic acid). 
N:C(OE) N:G(Q5) 8 Gee 129.05. 


Col.mdnocl.(+2H20)f.w., D. 





efflor. 


1.768{, m.p. >360, b.p. d. Soly. 
0.25 w.; 0.35al.; v.sl.s.et.; s.conc. 
H2S0,. 


—, tribenzyl ester (benzyl cyanurate) . 
(CsHsCH20C:N)s, 399.19. Need.f.al. 
m.p. 157, b.p. >320. Soly. i.c.w.; 
s.al.; sl.s.et. 

—, trithio-. See Thiocyanurie acid. 


Cyanurie chloride (trichloro-s-tria- 
zine; trichlorocyanidine; tricyanogen 
chloride). C3ClsNs, 184.40. Monocl. 
fet. D. 1.3242, m.p. 146, b.p. 190. 
Soly. sl.s.w.; v.s.al.; s.h.et.; v.s.chl.; 
8.8C.a. ; 
Cyanurodiamide, 
Cyanurotriamide. See Melamine. 


Cyclobutane* (tetramethylene). 
CH:CH:CH2CHe, 56.06. Liq. or gas, 


n 1.37529, D. 0.7033, m.p. —50, b.p. 
13.. Soly. i.w.; »al.; ©et.; v.s.acet. 


—, benzoyl-. See Ketone, cyclobutyl 
phenyl. 


See Ammeline. 


* Name approved by the International Union of Chemistry, 
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Cyclobutane, methyl-. 
CHCH2CH2CH2, 70.08. Col.liq. 


Ke a tt 
0.69422, b.p. 42-Soly. i.w.; eal.; ~et. 


1, 2-Cyclobutanedicarboxylic acid* 
(ethylenesuccinic acid). CsHe- 
(COOH):, 144.06. 
cis: Plf.w. m.p. 138. Soly. s.w.; 
s.al.; s-et.; sl.s.bz. 
trans: (dl) Needf.bz. m.p. 131. 


Soly. s.w. (d) [a] +123.3°}5 in w. m.p. 
105 (2) [a] —124.3°,$ in w. m.-p. 105. 


1, 3-Cyclobutanedicarboxylic acid*. 
CsH«6(COOH)s, 144.06. 

cis: Pr.f.w. m.p. 138-9 (135-6), b.p. 
252. Soly. 34.5w.; vs.al.; v.sl.s.et. 
trans: Pr. m.p. 171, b.p.subl. Solty. 
3.8w.; v.s.al.; v-sl.s.et. 
Cyclobutene* (cyclobutylene) . 
CH:CHCH:2CH:2, 54.05. Gas. 


0.7333, b.p. 2(—3 to+1). 
acet. 
9-Cycloheptadecen-1-one*. See Civ- 
etone. 

Cycloheptane* (heptamethylene; sub- 
erane). CH2(CH2)sCH2, 98.11. Oil, 


n 1.4440. D. 0.80999, m.p. —12, 
b.p. 118.1. Soly. i.w.; v.s.al.; v.s.et. 
Cycloheptanol* (suberyl alcohol; sub- 
erol; hydroxyheptamethylene). He- 
CH2)sCHOH, 114.11. D. 0.97178; 
956522, b.p. 185.2 (184.5). Soly. 
1.1w.; v.s.al.; v.s.et. 


Soly. s. 


80 Cycloheptanone* (suberone; — keto- 
heptamethylene) . CO(CH2)sC He, 
112.09. Oil, » 1.46027219. D. 
0.950822, b.p. 179.5. Soly. sl.s.w.; 
v.s.al.; s.et. 

81 Cycloheptene* (suberene; suberylene). 
CH:CH(CH»2)sCHz, 96.09. Oil, 7 
Tay areas | 
1.4552. D. 0.822822, b.p.115. Soly. 


82 


83 


~ S4 


i.w.; s.al.; s.et. 

1, 3-Cyclohexadiene* (1, 2-dihydro- 
benzene: A'8-cyclohexadiene). CH: 
CHCH:CHCH2CH2, 80.06. Col.lia., 


eerie) syst} 

nm 1.4758(1.4744). D. 0.840477, 
—98, b.p. 80.5 (83-4). Soly- 
s.al.; v.s.et. 

—, 5-isopropyl-2-methyl-. 
Phellandrene. 

1, 4-Cyclohexadiene* (1, 4-dihydro- 
benzene; A! 4-cyclohexadiene). 


CH:CHCH:CH:CHCH2, 80.06 


er 
Golliq., » 1.4729.. D. 0.847122, b.p. 
86-7 (81-2). Soly. i.w.; cal; eet. 


m.p. 
1.W.; 


See a- 





8 


a7 85 Cyclohexadiene-1,2-dicarboxylic 


acid*. See Phthalic acid, dihydro-. 
1, 3-Cyclohexadiene-l, 4-dicar- 


boxylic acid* (2, 3-dihydroterephthalic 
acid). CsHs(COOH):, 168.06. Flocks. 


~ Soly. i.c., s.h.w. 


87 


89 
90 
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92 


93 


94 


95 


96 


97 


98 


99 


1, 4-Cyclohexadienedione*. 
Quinone. 


Cyclohexane* (hexahydrobenzene; 
hexamethylene). CsHiz, 84.09. Col. 
liq., » 1.429005. D. 0.779122, m.p. 
6 oy b.p. 81.4. Soly. i.w.; al.; 
cet. 


—, amino-. 


See 


See Cycloherylamine*. 


, bromo- (cyclohexyl bromide). 
CsHuBr, 163.00. Col.liq., n 1.49564. 
D. 1.329032, b.p. 163-5. Soly. i.w.; 
cal.; cet. 


chloro-* 

CsHuCl, 118.54. 
D. 1.01618; 
b.p. 142.5. 
obz. 


—, 1,3-dimethyl- (hexahydro-m- 
aylene). CsHio(CHs)2, 112.12. Col. 
liq., (cis) » 1.4269, (trans) n 1.4254, 
D (cis) 0.773522; (trans) 0.77272, M.p. 
—85, b.p. (czs) 121; (trans) 119756. 
Soly. i.w.; ~al.; «et. 


—, 1,4-dimethyl-  (hexahydro-p- 
xylene). CsHio(CHs)2, (112.12. * Col. 
liq.,7 1.421. D. (cis) 0.7671%8; (trans) 
0.763822, m.p. —86, b.p. 120.5. 

—, 1, 2,3, 4, 5, 6-hexabromo-* (« 
or trans) (benzene trans-hexabromide). 
CeéHeBre, 557.54. Col.monocl.pr. m.p. 
212. Soly. i.w.; sl.s.al.; sl.s.et. 


_—, (cyclohexyl chloride). 

Col.liq., n 1.46264. 
1.00072, m.p. — 43.9, 
Soly. i.w.; ~al.; ~et.; 


—, — (8 or cis) (benzene B-hexa- 
bromide). CeHeBre, 557.54. Cub.cr. 
f.bz. m.p. 253 d. Soly. i.al.; i-et.; 
sl.s.bz. 


—, 1, 2, 3, 4, 5, 6-hexachloro- (a or 
trans) (benzene  trans-hexachloride). 
CsHsCls, 290.79. Col.monocl.pr. D. 
1.8722, m.p. 157, b.p. 288 d. Soly. 
iw.; s.b.al.; 4.35%chl.; 6.5'Sbz.; v.s. 
aniline. 


—, — (8 or cis) (benzene cis-hexa- 
chloride). CsHeCls, _ 290.79. Col.cr. 
D. 1.8934, m.p. 310, b.p. subl. Soly. 
i.w.; sl.s.al.; 0.13chl.; 12%bz.; 0.2891ac. 
a. 


y) (benzene y-hexachloride) . 
290.79. Need.f.al. m.p- 
Soly. i.w. 


CsHeCls, 
112-3. 


(6) (benzene 6-hexachloride). 
290.79. Pl. m.p. 129-32. 


CoHsCls, 


For explanations and abbreviations see beginning of table. 
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00 Cyclichexane, isoprepyl- (herahydro-| 12 1, 2, 3, 4, 5, 6-Cycl 


05 


07 


S| 
_ COHCH:CH:CHz, 112.06. 


ii 


cumene; mormenthane). CsHirG3H7, 
126.14. Collig. D. 0.78722, D.p. 
250. Soly. i.w.; v-s.al.; v.s.et. 


—, 4-isopropyl-i1-methyl-. 
Menthane. 
—, methyl- (herahydrétoluene; cyclo- 
hexylmethane). CH3CeHu, 98.11. Col. 
liq., m 1.4235. D. 0.78642; 0.76922, 
m.p. —126.4, b.p: 100.3. Soly. 
i,w.; 8.al.; s.et. 
—, phenyl- (cyclohexylbenzene; 1, 2, 
3, 4, 5, 6-hexahydrobiphenyl). CsHsCe- 
Hu, 160.12. Oil, D. 0.944022, m.p. 
fg DsPoecotcoe: Oly ct Tees UE aies 
v.s.et. 


—, 1,3, 5-trimethyl- (herahydro- 
mesitylene). CéHs(CHs3)3, 126.14. ‘Col. 
liq. D. 0.788422, b.p. 135-8. 


Cyclohexanecarboxylic acid* (hexra- 
hydrobenzoic acid). CsHnCOOH, 
128.09. Capel ra n 1.456133-8, 
D. 1.04843, m.p. 31, b.p. 233: Soly. 
0.20145w.; v.s.al.; v.s.et. 


—, 2-hydroxy- (herahydrosalicylic 
acid). HOCsHiCOOH, 144.09. Cr. 


See p- 





fw. mp. 111. Soly. v.s.w.;v.s.al.; 
y..8.et.; sl.s.bz. 
1, 2, 4, 5-tetrahydroxy-*. 
Quinic acid. 
1, 2-Cyciohexanedicarboxylic acid* 
(hexahydrophthalic acid). CeH- 
(COOH):, 172.09. cis: tricl.pr-f.w.; 
trans: monocl.leaf.f.w. M.p. cis 192; 
d. —Hs:0 >192; trans 221. Soly. 
0.2w.; s.al.; s.acet. 
1, 4-Cyclohexanedicarboxylic acid* 
(hexahydroterephthalic acid). CesHio- 
(COOH):, 172.09. 

161-2. Soly. 


Leaf.f.w. m.p 
v.s/h.w.; scal.; s.et. 

trans: Pr.f.w. m.p. 300 subl. Soly. 
1.34 h.w.; v-s.al. 

1, 3-Cyclohexanedione* (3-hydroxry- 
2-cyclohexen-l-one* (tautomeric form); 


dihydroresorcinol; shydroresorcinol). 
Te ee or COCH:- 


as 
Pr.f.bz. or 


105-6. ‘Soly. 
v.sl.s.CSo, 


See 


acetate. m.p. 


ethyl 
v.sl.s.et.; s.chl.; 


8.w.; 8.al.; 
lgr. 

1, 4-Cyclohexanedione* (tetrahydro- 
quinone; p-quinone tetrahydride). CQ- 


(CH2)s>COCH:CH2, 112.06. Monocl. 





78, b.p. subl. roo. Soly. 


; B.et 


fw. m Hp, 


8.W.; 8.al 


13 
14 


15 
16 


* v.sl.s.al.; s:chl., ac.az 


17 


418 


20 


21 


23 


24 


ohexanehexacar- 
bexylic acid* (herahydromellitic acid. 
CsHe(COOH)6, 348.09. Cr. a d. 

ly. v.s.w.; v.s.al.; vis.et 

As 2,3, 4, 5, 6-Cyclohexanehexol*. 
See 7-Inositol. 
Cyclohexanehexone*, hydrate (tri- 
quineyl hydrate). Ove 312.12. 
Mier.need.f.dil. HNOs. m.p. 95. ‘Soly. 
s.h.w.; i.al.; i.et.; s.alk. 


Cyclohexanepental*. ‘See d-Quercitol. 

1, 3, 5,-Cyclohexanetrione*, pe 

(1, 3, el pet al oh 

gl ucinol trioxime). ies or 
oe 09. ee wd. 


CeHs(NHOH)s3, 

m.p. exp. 155 ie visls.w.; 
Cyclohexanol* (herahydrophenol; hex- 
alin). CsHuOH, 100,09. Col.need., 
hyg., mn 1.465602, D. 0.96242", 
m.p. 24(22-5), b.p. 161.5. Soly. 
5.675w.; s.al.;. siet.;  obz., Se, 
turpentine. 

—, acetate (cyclohe: 
COOCsHu, 142.11. 
Soly. i.w.; wal.; cet. 
—, benzoate (cycloheryl benzoate; 
cyclohexyl benzenecarboxylate*). CsHs- 
COOCsHu, 204.12. bap. 160%, Soly. 
i.w.; 8.al.; s.et. 

—, 2%-methyl- (hexahydro-o-cresol). 
CH3:CeHwOH, 114.11. Col.liq., xn 
1.465854, D. 0.9332, b.p. 165-6. 
Soly. y.sl.s.w.; ~al,; wet. 


l_ acetate). CH 
-p. 177 (171-6). 


—, 3+methyl-(l) (l-herahydro-m-cre- 
sol).- CHsCsHwOH, 114.11. Syrup, 
n 14573444. D. 9157. m.p. 
—47, b.p. 175-6 76-3)" Soly. 
1.03w.; al.; ~et. 

—, 4-methyl- (hexahydro-p-cresol). 
CHsCeHiwOH, 114.11. Arom.liq., n 
1.458337, D..0. 92414; 0, Serie. bep- 
173-4. Soly. vishs.w.; set. 


Cyclohexanone* Chetek ean athalonod 
pimelic ketone). CO(CH2)4CH2, 98.08. 


Col.liq., n 1.4507. D. 0.947872, m.p. 
frz. —45, b.p. 156.7 (155). Soly. 
v.sw.; 8:al.; s.et. 


—, 2,'5-dimethyl-(d). COCH(CH:)- 
CH:CH.CH(CHs)CH:, 126.11. Oil. 
D. 0.8985, bep. 172-47, Soly. i.w.; 


8.al.; s.et. 

—, %methyl-. COCH(CH;)CH:- 
CH 2CH:CHs, 112.09. Liq., n 
1.450494-6. DPD. 0.92484, Dbip. 163. 
Soly. i.w.;s-al.; set. 





* Name approved by the International Union of Chemistry. 
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rm elohexanone, 3-methyl- 
COCH:2CH(CH:)CHsCHsCHae, 112.09. 


lig. n 1.443132, D. 0.92129, b.p. 
168 (164-5)... Soly. i.w.; s.al.; s.et. 


—, 4-methyl-. COCH:CH2CH(CHs)- 
jofepeer a Figo __ 
CH2CHa, 112.09. Lig., n 1.44322%-4. 


BD. 0.91244, 169. 
s.al.; s.et. 


Cyclohexanone pinacol. 

2-Ethanediol, 1, 2-dicyclohexryl-. 
Cyclohexene* (1, 2, 3, 4-tetrahydroben- 
zene)... ae + ee 82.08. 


Col.liq., n 1.44507%. D. 0.810272, 
m.p. —103.7, b.p- 83. Soly. i.w.; 
s.al.; v.s.et. 


—, 4-isopropyl-i-methyl-3-. See 
Menthene. 


b.p. Soly. i.w.; 


See 1, 





—, 3-isopropy!-6-methylene-. See 


6-Phellandrene. 
—, 4-methyl- (1, 2,3, 6-tetrahydro- 
tolwene). CH:CHCH:CH(CHs)- 


CHsCHe, 96.09. Liq. D. 0.84148; 


celal 

0.80122, bp. 102-3. 
s.et. 
4-Cyclohexene-1-carbexylic acid* 
(2, 3, 4, 5-tetrahydrobenzoic acid). CH: 


(CGH2)sCH:CCOOH, 126.08. Cr., 


1.4903. D. 1.10922; 1.07247, 
29, b.p. 243. Soly. 0.7%w. 
4-Cyclohexene-1, 2-dicarboxylic 
acid * (A!-tetrahydrophthalic acid). o~ 
Hs(GOOH)s, 170:08. _Monocl.leaf.f.w, 
m.p. 120. Soly. v-s.w. | 
2-Cyclohexen-l-one, 3-hydroxy-*. 
See 1, 8-Cycloheranedione*. : 
Cyclohexyl acetate. See Cyclohex- 
anol, acetate. a 
Cyclohexylamine* (herahydroantine; 
aminocyclohexane). CsHuNHo2, 99.11. 
Colliq., m 1.43716. D. 0.81917 
(0.8678). b.p. 134. Soly. slis.w.; 
is.ali; s.et. 

N-butyl-. CsHuNH(CH2);CHs, 
155.17.. Col.liq. b-p. 200-4.. Soly. 
al.s.w.; v-8.al.; v.s.et. 

—, N-ethyl-. CsHiu. NHCoHs, 127.14. 
Colliq. b-p. 163-575. Soly. sl.s.w.; 
oal.; cet. 


Soly. i.w.; s.al.; 


n 


m.p. 


40 —, —, cyclohexylethylthiolthionocar- 


ibamate. ‘See under Carbamic acid, 
cyclohexylethylthiolthiono-. 


For explanations and abbreviations 5: 





41 


42 


43 


—, N-methyl-. CeHuNHCHs, 113.13. 


Col.liq: b.p. 145-7. Soly.  sl.s.w.; 
v.s.al.; wet. 

Cyclohexyl benzoate. See Cyclo- 
_ hexanol, benzoate. 

Cyclohexyl bromide. See Cyclo- 
hexane, bromo-*. 

Cyclohexyl chloride. See Cyclo- 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


hexane, chloro-*. 
1, 3-Cyclopentadiene*. CH:CHCH:- 


CHCH2, 66.05. 
wicca 


D. 0.804752, b.p. 42.5. 
cal.; wet.; bz. 
Cyclopentane* (pentamethylene). 
Te ee 70.08. Col.liq., 
n 1.4039. BD. 0.751022, m.p. — 93.3, 
Db.p. 49.5. Soly.i.w.; ~al.; cet. 
—, bromo-* (cyclopentyl bromide). 
CsHsBr, 148.99. mn 1,4875% D. 
1.369238, b.p. 137-9. 
Cyclopentanecarboxylic acid, 3- 
carbamyl!-1, 2, 2-trimethyl-. See 
a-Camphoramic acid. 

—, 3-carbamylI-2, 2, 3-trimethyl-. 
See 8-Camphoramic acid. 

—, 1, 2, 2, 3-tetramethyl-*. 
Campholic acid. - 
1, Fe eee one an 
acid*. sHs(COOH)s, 158.08. 
cis: Needf.w. m.p. 139, b.p. anh. 
150-60. -Soly. v.s.w.; s.al. 

trans> Warts f.w. m.p. 161. Soly. 
v.s.h.w.; v.s.al.; v.sl.s.et.;. s.et.ac.; 
‘sl.s.bz., chl. 

1, 3-Cyclopentanedicarboxylic 
acid*. CsHs(COOH):, 158.08. 
cis: Prif.w. m.p. 121, b.p. 300 d. 
Soly. v:s:h.w.; v.s.al.; v.s.et.; «s.chl., 
acet., h.bz. 
trans: Pr4:CCls 88. 
Vis.c.w. 


sed ahh RA 
Col.liqg., n 1.44461. 
Soly. i.w:; 


See 


m.p. Soly. 


See 


- 1, 2, 2-trimethyl-(cis). 
Camphoric acid. 


, 1, 2, 2-trimethyl-(trans). 
Isocamphoric acid. 


1, 3-Cyclopentanedicarboxylic 
anhydride*. See Camphoric anhy- 
dride. 


Cyclopentanol*. CH:CH:CH:- 
Pie Pes 
CH.CHOH, 86.08. ‘Oil, n 1.41530. D. 


we] 
0.948822, b.p. 139-40. Soly. sl.s.w.; 
s.al. 


See 


ee beginning of table. 
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Cyclopentanone* vege cee Lia 
ene; adipic ketone). COCH2CH:- 


CH2CHe, 84.06. Oil, n 1.4366. D. 


peel] 

0.948022, m.p. —58.2, b.p. 130.6. 
Soly. sl.s.w.; ~al.; et. 
Cyclopentene*. CH:CHCH2CH:CH2, 


68.06. Liq., n 1.42188. D. 0.774347, 
m.p. —93.3, b.p. 45-6 (44). Soly. 
i.w.; 8.al.; s.et. 

F 2-acetyl-1, 3, 3, 4, 4-penta- 
methyl-. See Desorymesityl oxide. 
1-Cyclopentene-l-e t hyla mine, 
2, 3, 3-trimethyl-. See §8-Camphyl- 
amine. 

Cyclopentyl bromide. 


pentane, bromo-*. 


See Cyclo- 


Cyclopropane* (trimethylene). CHe- 
CH.CHp, 42.05. Col.gas. D. 0.720~%, 
ge vel 

m.p. —126.6, bp. —34.4. Soly. 


i.w.; v.s.al.; v.s.et. 
Ay 1-dimethyl- (1, 1-dimethyl- 
trimethylene). (CHs)2CCH2CH, 70.08. 


n 1.366. D. 0.6604, b.p. 21. 
i.w.; 8.al.; s.et.; s.H2SOs. 


Soly. 


—_, methyl-. ‘CH;CHCH: CHo, 56.06. 
jee) 2h 
Col.gas. D. 0.691-, b.p..5. Soly. 


sl.s.w.; v.s.al.; v.s.et. 

Cyclopropanecarboxylic acid* (eth- 

yleneacetic acid). CH2CHzCHCOOH, 
ates 7) 


| 
86.05. n 1.4375417.1, m.p. 18, b.p. 183. 
Soly. sl.s.w.; s.al.; s.et. 
1, 1-Cyclopropanedicarboxylic 


acid*. See Vinaconic acid. 
1, 2, 3-Cyclopropanetricarboxylic 
acid*. CsH3s(COOH)s, 174. 05. Col. 
er. m.p. 220. Soly. s.w.; s.al. 
o-Cymene (o0- ak ahah: ib 2-iso- 
propyl-l-methylbenzene). CHsCe- 
(CH (CHa), 134.11. Col.liq., n 
1.502061%15, D, 0.87642, m.p- — 73.5, 
b.p. Soly. i.w.; s.al.; 


ee (175-8). 


8.et.; 8.c 


m-Cymene 
isopropyl-1-methylbenzene; 


(m-isopropyltoluene;  3- 
isocymene). 


CH3CsHiCH(CHs)2, 134.11. Col.liq., 
n 1.4938517-5, D. 0.869642, m.p. 
<—25, b.p. 175.7. Soly. i.w.;s.al.; 
s.et.; s.chl. 

p-Cy Ler} (cymene; p-isopropyltoluene; 
4-iso opyl- -l-methylbenzene). CHsCe- 
HyC T( )H3)2, 134.11. Col.liq., n 
1.494745. D. 0. ash © m.p. —73.5 
(—68.9), b.p. 176. Soly. i.w.; v.s.al.; 

s.et.; s.chl, 








ret 


72 
73 


74 
75 


76 
V7 2. 


78 
79 
80 
81 
82 


83 


85 


86 


87 


88 


89 


$0 


91 
92 


—, 2-acetyl-. See Acetophenone, 5- 
tsopropyl-2-methyl-. 

—, 2-amino-. See Carvacrylamine. 
—, 2-bromo- (2-bromo-4-isopropyl-1- 
methylbenzene). sH3BrC3Hz7, 
213.02. Liq. D. 1.269%, b.p. 233-5. 
Soly. i.w.; v.s.al.; s.et. 


—, hexahydro-. See p-Menthane. 
—, 2-nitro- SOT coo PETIT 2- 
nitrobenzene). 13 NOs, - 179.11. 
Arom,. oil. D. 1.06722, b.p. 15218, 
Soly. i.w.; v.s.al.; v.s.et. 
2-p-Cymenecarboxyliec acid, 3- 
hydroxy-. See o-Thymotic acid. 
5-p-Cymenediol. See Thymohy- 
droquinone. 
2-p-Cymenol. See Carvacrol. 


3-p-Cymenol. See Thymol. 
Cymidine. See Carvacrylamine. 
Cymophenol. See Carvacrol, 
2-p-Cymylamine. See Carvacr yl- 
amine, 
3-p-Cymylamine. 
aygmnne. 

1-Gysteine (/-2-amino-3-mercaptopro- 
panoic acid*; l-8-mercaptoalanine). 
HSCH2CH(NH:)COOH, 122,12.) Cr. 
powd. Soly. v.s.w.;s.ac.a., NHsOH. 
dl-Cystine. [SCH:CH(NH2) COOH}, 
240.23. Need. m.p. 260 (225-7). Soly. 
0.006% w. 

d-Cystine. [SCH2»CH(NH»)COOH)}:, 
240.23. Wh.hex.pl. m.p. 247-9. Soly. 
0.011% w.; i.al.; s:min.a., alk. 
1-Cystine (/-3, 3’-dithiobis(2-aminopro- 


See Thymyl- 


panoic acid*); (-B, B’-dithiodialanine; 
dicysteine). (sciGn NH:) COOH), 
240.23. Hex.pl.f.dil.HCl, .» 1.700, 


te 640, [a] — 206°%5 in dil.HCl. m.p. 
258-61 d. Soly. 0.011%, 0.052%w.; 
i.al.; i.et.; s.min.a., caustic alk, NH. 
OH; i.chl., bz. 

meso-Cystine. [SCHsCH(NH:)- 
COOH]:, 240.23, Soly. 0.006% w. 
Cytisine (ulexine; sophorine; bapti- 
toxine). CuHuNeO, 190.13. Col-lg. 
rhomb.er. [a] — 119.1°}j7 in w. m.p- 
152-3. Soly. 78%w.; 30.18al.; i.et.; 
s.chl., bz.; i.CS2, CCl. 
p-Cytisolidine. See Quinoline, 6, 8- 
dimethyl-*. 

Dambose. See i-Inositol. 
Daphnetin (7, 8-dihydroxycoumarin). 
OCOCH: CHC.H2(O jo, 178.05. Pa. 
Ee Os at 


yel.need. m.p. 256. eee v.s.h.w.; 
s.h.dil.al.; v.sl.s.et.; i.chl., 


* Name approved by the International Union of Chemistry. 
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Daturine. See Hyoscyamine. 16 
di-Daturine. See Atropine. 

Decalin. See Naphthalene, decahy- 17 
dro-*, 

Deeamethylene glycol. See 1, 10- 
Decanediol* 18 
Decanal*. See Capraldehyde. 19 
Decanamide*. See Capramide. 20 
Pe noel CH3(CH2)sCHs, 
142.17. Colliq., n  1.41203.. D.| #4 


0:7301422, m.p. —30 to —32, b.p. 
174. Soly.i.w.; »al.; et. 


00 —, l-amino-. See Decylamine*. 
01 —, 1-iodo-* (prim-n-decyl iodide). 
CH3(CHs)sI, 268.08. Liq., n 1.48269. 


02 
03 


05 
06 


07 


0s 


09 


D. 1.256722, b.p. 1321. 

Decanedioic acid*. See Sebacic acid. 
1, 10-Decanediol* (decamethylene 
glycol). CH2zOH(CH2)sCH20OH, 174.17. 
m.p. 71.5, b.p. 17911. Soly. v.sl.s.w.; 
8.al.; i.et. 

Decanenitrile*. See Caprinitrile. 
Decanoic acid*. See Capric acid. 
Decanoic anhydride*. See Capric 
anhydride. 

1-Decanol* (n-decyl alcohol; nonyl- 
carbinol). CH3(CH2)sCH2OH, 158.17. 
Col.vise.liq., m 1.48719. D. 0.829722, 
m. 4 7, b.p. 231. Soly. i.w.; s.al.; 


et. 


— Seahate (n-decyl acetate). CHs- 
COO(CAHb2)sCHs, 200.19. Col.liq. m.p. 
—15.05, b.p. 191.5; 125%. Soly. 
. iw.: sal: s.et.; 8.bz. 
—, nitrate (n-decyl nitrate). CH3- 
(CH2)sO NOz, 203.17. Liq. D.0.951%, 
b.p. 127-8". 

—, nitrite (n-decyl nitrite). CH3- 


) 10 


11 


12 


13 


4 


5 


(SBeONO.: 187.17. Lig. b.p. 105— 


—, sulfate (n-decyl sulfate; di-n-decyl 
sulfate). (CH3(CH2)9]2SO4, 378.39. m.p. 
37.6-7.8. 


4-Decanol* (hexylpropylcarbinol; sec- 
decyl alcohol). CH3(CH:2)2CHOH- 
(CH2)sCHs, 158.17. Thk.col.oil. D. 
0.82622, b.p. 210-1. Soly. i.w.; s.al. 


2-Decanone* (methyl octyl ketone). 
CH;COCsHn, 156.16. Liq. D. 0.825, 
m.p. 3.5, b.p. 211. Soly. i.w:; 
s.al.; s.et. 

3-Decanone* (ethyl heptyl 
C2HsCO(CH2)«CHs, 156.16. 
211. Soly. s.al.; s.et. 
4-Decanone* (hexyl propyl ketone). 
CH:3(CH2)2CO(CH2)sCHs, 156.16. Col. 
liq. D. 0.82422, m.p. —9, b.p. 207. 
Soly. v.sl.s.w.; ~al.; wet. 


ketone). 
Liq. b.p. 








22 
23 


25 


26 
27 
28 
29 
30 


31 


35 


36 


37 


38 


Decanoyl chloride*. See Capryl 
chloride. 
1-Decene* (n-decylene). CH2:CH- 


(CH2)7CHs, 140.16. Col.liq., n 1.438517. 
D. 0.7633, m.p. —87, b.p. 172. Soly. 
i.w.; ~al.; cet. 


1-Decine. See 1-Decyne*. 
n-Decoic acid. See Caprice acid: 
n=-Decyl alcohol. See 1-Decanol*. 
sec-Decyl alcohol. See 4-Decanol*. 


tert-Decyl aicohol. See 4-Heptanol, 
4-propyl-*; 3-Octanol, 3-ethyl-*. 


n-Decyl aldehyde. See Capralde- 


hyde. 

n-Decylamide. See Capramide. 
Decylamine*(n) (l-aminodecane). 
CH3(CH2)oN He, 157.19. Leaf. D. 
0.9512, m.p. 17, b.p. 218. Soly. 
Loe 

n-Decylene. See 1-Decene*. 


See under 1-Decanol. 
See Capric acid. 
See Capramide. 


n=-Decy] esters. 
n-Decylic acid. 
n-Decylic amide. 


n-Decylic anhydride. See Capric 
anhydride. 
prim-n-Decyl iodide. See Decane, 
1-iodo-*. 


i-Decyne* (1-decine; n-octylacetylene) . 
CH:C(CH»)7;CHs, 138.14. Col.liq. D. 
0.791, m.p. —40, b.p. 80-232. Soly. 
i.w.; 8.al.; s.et. 


Dehydroacetie acid (3-acetyl-6-meth- 
yl-2, 4-pyrandione). OCOCH(COCHs)- 


COCH:C(CHs), 168.06. Rhomb.need. 
Leet eat 


or pl. m.p. 109, b.p. 270. 
16w.; s.h.al.; s.et. 


Dehydromucie acid (2, 5-furandi- 
carboxylic acid). CsH:O(COOH):, 
156.03. Pl.f.b.al.;  need.f.w. m.p. 
>320. Soly. i.c.w. 


—, dimethyl ester. C1H2O(COOCHSs):, 
184.06. Need.f.w. m.p. 109-10, b.p. 
154-645. Soly. i.c.w.; s.al.; s.et. 

—, tetrahydro-3, 4-dihydroxy-. See 
Tsosaccharic acid, 

Dehydromucyl! chloride (2, 5-fu- 
randicarbonyl chloride). CsH20(COC})2, 


Soly. 


192.93. Yel.pl. m.p. 80, b.p. ca. 
245. Soly. v.s.w.; v.s.et. 
Delphinine. CxuHaNOs, 577.37. 


Rhomb.pl. m.p. 191d. Soly. 0.002% 
w.; 4.8%al.; 9%et.; v.s.chl. 


Derritol. C2uH2O0c, 370.17. 
need.f.me.al. m.p. 161. 


Yel. 





For explanations and abbreviations see beginning of table. 
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Desoxalic aeiad 
i ad bs Q-ethanetricarboxrylic.acid *). 
(COOH) CH(OH)C(OH) (COOH) 
194.05. Hyg.cr. bp. d. 50. Soly. 
wis.w.; v.s.al.;, shs.et. 


Desoxyhenzoin (a-phenylacetophenone; 
benzyl ketone). CcoeHsCH- 
COGc6Hs,.. 196.09. Wh.pl.f.al. m-.pi 
es (55-6), b.p. 322. Soly. sl.s.h.w.; 
s.al.; s.et. 


—, a,a’-benzalbis-. See Benzamar} 


rone: Lsobenzamaroane:. 


Desoxymesityl exide (2-acetyl-1, 3, 
3, 4, 4-pentamethylcyclopentene)'. 
H»O, 180.16: Liq. bsp. 
Soly. i.w. 


Dextrin (starch gum; 

amylin; gommelin). (CeH100s)z, 

(162.08):. Col. amor., [e] gen. > 

+200°p. D. 1.038422, mp. d.. Soly: 
wi; ital.; i.et. 


Dextronic acid. 
Dextrose. See D-Glucose. 


Di-. For dibromo, diethyl, 
derivatives see the parent. compounds 
(e.g., Acetic acid, dibromo-; Benzene, 
diethyl-). 


Diacetamide. 
Col.need.f.et. 
Soly. s.w.; s.al.; 


218-20: 


British gum; 


See d-Gluconic acid. 


(CH3CO)2NH,. 101.06. 
m.p.. 78, b.p» 223.5. 
s.et.; 8. ler. 


—, N-phenyl-. See Diacetanilide. 
Diacetanilide (N-phen ne 
N,.N-diacetylamiline) . cous? Nag Sy 
Hs, 177.09. Col.pl.f.lgr. Se ea 

iip.. 1424,, Soly. s.w.; s.al.; 5 eg i 
lgr., tol. 


, p-ethoxy- (N, N-diacetyl-p-phe- 
(CH3CO)2NCsHiOCoHs, 
148-50 (53-4), 
0.25w.;  v.s.al.; 


nettdine). 
221.13. Need. m.p- 
b.p. 182%, Soly. 
v.sl.s.et. 


Diacetin. See Glycerol,, diacetate. 


Diacetoacetic acid, ethyl 
(ethyl 2-acetyl-3-oxobutanoate*; 


ester 
ethyl 
(CH3- 
CO).-CHCOOCG:Hs, 172.09. Col.liq., 
n 1.469503, D. 1.10428; 1.08938, 
b.p. 211 slid. Soly. sl.s.w.; v-s.al.; 
v.8.et. 


Diacetone alcohol. See 2-Pentanone, 


4-hydroxy-4-methyl-*. 


Diacetonealkamine, benzoylvinyl-. 
See 6-Pucaine. 


etc.|) 





(1, 2-dihydroxy-| 54 Diacetosuccinie aeid, diethyl ester 


(diethyl 2, 3-diacetylb 
a,, B- diacetylsuccinate) . 


COOC2Hs)2, 258.14. 
oe Soly. vsl.siw.; s. ah; svet.; 


10 lgr. 
Soly. vsal.; v.s.et; 


a2 Cr. m.p. 20-2. 
a3 Pr. m.p..3I-2. Soly. iw.;, ‘Vs. al.; 
m.p. 89-90; 


Ccone 


y.8.et. 
at Rhomb. D. 1.20928, 
Soly. I5al.; 20et. 


‘55 DiacetylL See 2,.3- Butanedione*.. 


56 
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58 
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Diacetyl dioxime. See Gilyorime, 
dimethyl-. 


-Diacetyl peroxide. 
oxide. 


Dial. See Barbiturie acid, 5, 5-diallyl-: 
Diallyl. See 1, 5-Hewadiene*. 
Diallylamine (di-2-propenylamine*). 


See Acetyl per- 


COs ee 97.09. Liq, b.p. 
Diallyl sulfide. See Allyl sulfide. 
Dialuramide.. See Uramil, 
Dialurie acid (5-hydracybarbiturie 
acid; tartronylurea). -NHCONHCO- 
CHOHCO, 144,05. Col.tetr. m.p. 
214-5 d. Soly. sl.s.w. 

Diamino-. See the parent com- 


pounds (e.g:, for diaminophenol see 
Phenol, diamino-: for  diaminonaph- 
thalene see Naphthalenediamine) . 


Diamylamine (di-n-amylamine) 
[CH3(CHpe)4J2N Hi, 157.19: Col.liq. b.p. 
202-375. Soly. v.sl.s.w.; V.s.ak;, et. 


Diamyl ketone. See 6-Hendecanone*. 


Di-n-amy!l sulfate. See Amyl sul- 
fate. 


Diarsenic tetramethyl. See Cacodyl. 
1, 2-Diazine. See Pyridazine. ’ 
1, 3-Diazine. See Pyrimidine. 

1, 4-Diazine. See Pyrazine. 


Diazoacetie acid, ethyl ester. See 
under Acetic acid, diazo-., 


Diazoaminobenzene* (1, 3-diphen 1- 


triazene*®; benzenediazoanilide).” OcHs- 
SNe Casa ne 11. (%) Golden- 
yel.leaf. or f.al, mp: 98-9; b.p. 
d.w.sl.exp. oly kcwif waviall; ‘wet. 


s.bz. (2) yel.pr, m.p. 8041. 


—, (isomeric form), _CeHsN:NNHCe- 
Hs, 197.11. Yel.pr. m.p. 80-1, b.p. 
exp. Soly.i.w.; s.h-al.; s.et.;,s. bs, lgr.- 


* Name approved by the International Union: of Chemistry. 
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79 Diazobenzene imide. See Benzene, 
triazo-. 

80 Diazobenzene perbromide. See 
Benzenediazonium tribromide*. 


81 Diazobenzolic acid. 
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4, 4’-dinitro-* (1, 3-bis(p-nitrophenyl)- 
triazene*). NO2zCsHiNNNHCsH:NOs, 

287.11. Yel:er. m.p. 233 d. (224-6). 
Soly. i-w.; v.sl.s.h.al.; s.et. 


45 —, 4-methyl-> See Triazene, 1- 
phenyl-3-p-tolyl-. 
76 1,1’-Diazoaminonaphthalene* (1,3- 


di-l-naphthyltriazene*). CioH7N:- 
NNHCiHz, 297.14. Yel-leaf.f.al. m.p. 
exp. 

2,2’-Diazoaminonaphthalene* (1,3- 
di-2-naphthyltriazene*). CioH7N :+ 
NNHCiH;, 297.14. Red need.f.xylene. 
m.p. 156. 

Diazebenzene chloride, etc. 
Benzenediazonium chloride*, etc. 


See 


See Aniline, 
N-nitro-. 


1, 2-Diazole. See Pyrazole. 
Diazomethane. See Methane, diazo-. 


Dibenzanthracene(aj, aq’ or 1,2,7,8) 
(1, 2, 7, 8-dinaphthanthracene). 
Hu, 278.11. Brnsh.need.f.ac.a. m.p. 
195-6. Soly. i.w.; i.al.; i.et. 


Dibenzo-p-dithiin. See Thianthrene. 
Dibenzofuran (diphenylene oxide: 
biphenylene oxide). CcHsOCsHs, 168.06. 
~Col.leaf.f.al., bl.fluor. m.p. 87, b.p. 
288.- Soly. i.w.; sl.s.al.; v.s.et.; s.bz. 


CreH70-NH2, 183.08. 
99-99.5., Soly.. .i.w.; 


- 


—, 3-amino-. 
Need. m.p. 
v.s.h.al,; v.s.et. 
2-brome-. C.H7BrO, 246.97. 
Leaf. m.p.;' 110, b.p. 220". Soly. 
i.w.; s.h.al.; s.et. 

, 8-nitro-. O2NCi2H;0, 213.06. 
Yel.need. m.p. 181-3. Soly. i.w.; 
sl.s.al.; sl.s.et.; s.h.glac.ac.a. 


2-Dibenzofurancarboxylic acid. 
CwH70-COOH, 212.06. Amor. m.p. 
246-7. Soly. v.sl.s.w.; s:h.al.; s.et. 


Dibenzo(ai)phenanthrene. See Pi- 
cene. 


Dibenzo-1, 4-pyran. See Xanthene. 
Dibenzopyrrole. See Carbazole. 


Dibenzothiophene-2, 7-diamine, 9- 
dioxide. See Benzidine sulfone. 


















98 


99 


01 
02 


07 
08 
09 
10 
il 
12 
13 
14 
15 





5 Dichloramine(T). 







Dibenzylamine*. (CsHsCH2)2NH, 
197.13. Col.lig.,.. nn 1.574322. -D. 
1.0262, m.p. —26, b.p. 300 (268- 
713°). Soly. i.w.; v.s.al.; v.s.et. 

—, dibenzylthiolthionocarbamate. See 
under Carbamic acid, dibenzylthioi- 


_ thiono-. 


—, N-phenyl-(\, N-didenzylaniline). 
(CesHsCHz)2NCeéHs, 273.16. Need. or 
pr.f.al., 1.606479. D. 1.0443652, 
m.p. 71—2'(69.5), b.p. >300d. Sely. 
i.w.; sl.s.al.; s.et.; s.bz. 

Dibenzyi disulfide. 
sulfide. 


Dibromo-. See the parent com- 
pounds (e.g., for dibromobenzene see 
Benzene, dibromo-). 


8-Dibromohydrin. 


See Benzyl di+ 


See 1-Propanol, 


2, 3-dibromo-*. 

Dibutylamine* (di-n-butylamine). 
(CsHs)2NH, 129.16. Col.liq. D. 
0.767%, b-p. 159-61. Soly. s.w.: 
v.s.al.; v.s.et. 

—, N-phenyl-. See Aniline, N, N+ 
dibutyl-. 


Di-n-butyl sulfate. See Butyl sul- 
ate. 


(N, N-dichloro-p- 
tolwenesulfonamide). CH3:CeHsSO~— 
NCh, 240.04. Pa.yelsh.cr. or powd. 
m.p. 83. Soly. sl.s.w.; s.al.; s.et., 
s.bz., chl., CCh, ac.a. ’ 
Dichloro-. See theparentcompounds 
(e.g., for dichlorobenzene see Benzene, 
dichloro-). 
a-Dichlorohydrin. 
1, 3-dichloro-*, 
8-Dichftorohydrin. 
2, 3-dichloro-*. 


See 2-Propanol, 


See 1-Propanol, 


Dichloronitrohydrin. See  2-Pro- 
panol, 1, 3-dichloro, nitrate*. 
Dicyan(o)diamide. See Guanidine, 
l-cyano-. 

Dicyan(o)diamidine. See Urea, 
guanyl-. 

Dicyclohexylamine*. (CsHu):NH, 
181.19. ~Col.liq. b.p. 254-674. Soly. 


sl.s.w.; v.s.al.; ~et. 

Dicysteine. See /-Cystine. 
Di-n-decyl sulfate. See 1-Decanol, 
sulfate. 

Di-n-dodecyl sulfate. See Dodecyl 
sulfate. 

Diethanolamine (2, 2’-iminodieth- 
anol; 8, B’-dthydroxydiethylamine; im- 
tnoethyl alcohol (incorrect)). HN(CH2- 
CH:OH)>s, 105.09. Col.dliq. or pr., n 


x ; 1.4776. D. 1.096622, m.p. 28, b.p. 
95 Dibenzoyl. See Benzil. 268: 270748; Soly. odie: Mey 
9% Dibenzyl. See Bibenzyl. v.sl.s.et.; sl.s.bz. 





For explanations and abbreviations see beginning of table. 
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Diethyl. 
the parent compounds (e.g., for 
diethylbenzene see Benzene, diethyl-). 
For diethyl esters of organic acids see 
the acids. 

Diethylamine*. (C:Hs)2NH, 73.09. 
Col.inflam.liq., n 1.387308. D. 
0.710832, m.p. —50 (—39), b.p. 55.5. 
Soly. 81.5144w.; s.al.; s.et. 

—, diethylthiolthionocarbamate. See 
under Carbamic acid, diethylthiol- 
thiono-. 

—, hydrochloride (diethylammonium 
chloride*). (C2Hs)2NH-HCl, 109.56. 
Leaf.f.et.al. D. 1.04823, m.p. 219- 
20, b.p. 330. Soly. 232%w.; sl.s.c.al.; 
i.et. 





—, N-eyano-. See Cyanamide, di- 
ethyl-. 

—, 8, 6’-dihydroxy-. 
amine. 

—, 6, 6’-dihydroxy-N-methyl-. See 
Ethanol, 2, 2’-methyliminodi-. 
—,N-formyl-. See Formamide, N,N- 
diethyl-. 

—, #-hydroxy-. 
ethylamino-*. 

—, N-methyl-. 
Col.liq. b.p. 63-5. 
s.et. 

—, N-nitro- (diethylnitramine; nitric 
diethylamide). (C2Hs)2NNOz, 118.09. 
Liq. b.p. 20677. Soly. sl.s.w.; oal.; 


et. 


See Diethanol- 


See Ethanol, 2- 
(C2Hs)2NCHs, SY.) 


Soly. v.s.w.; s.al.; 


(diethylnitrosamine; 
nitrous diethylamide). (C2Hs)2NNO, 
102.09, Yel.liq., n 1.438649. D. 
0.942222, b.p. 177 (175.4). Soly. s.w.; 
wal.; wet. 

—, N-phenyl-. 
diethyl-. 
Diethylenediamine. See Piperazine. 
Diethylene dioxide. See p-Dioxrane. 
Diethylene disulfide. See p-Dithiane. 
Diethylene glycol (2, 2’-orydietha nol; 
2, 2’-dihydroxyethyl ether). O(CH»- 
CH2OH)2, 106.08. Col.liq. D. 1.132%; 
1.117722, m.p. —10.45 (—6.5), b.p- 
244.5 (245-50). Soly. s.w.;'s.al.; s.et. 


, diethyl ether. See Ether, bis(B- 
ethoxryethyl). 

. dioleate. (CivHssCOOC2H4)20, 
634.58. Pa.yel.liq. D. 0.931072. Soly. 
Dispersible w.; ~al.; vet. 


N-nitroso- 


See Aniline, N, N- 


—, distearate (glycosterin). (CivHas- 
COOC2Hi)20, 638.61. Wh. wax-like 
solid. D. 0.93334, m.p. 54-5. Soly. 


Dispersible w.; i.al.; i.et. 





For diethyl derivatives see] 35 —, 


36 


37 


38 


39 


40 
41 


42 
43 


44 
45 
46 


47 


49 


50 


53 
54 


55 


56 


monobutyl ether (2-(8-butory- 
ethoxy) ethanol*; butyl carbitel). CsHs- 
OCH:CH20CH:CH20H, 162.14. Col. 
liq. D. 0.955322, b.p. 231.2. Soly. 
ow.; v.s.al.; v.s.et. 


—, monobuty! ether acetate. C1H9O- 
(CH2)20(CH2)200CCHs, 204.16. Col. 
liq. D. 0.98522, b.p. 245. 
—,monoethylether (2-(f-ethoxyethoxy)- 
ethanol*; —carbitol). C.H.OCH:CH= 
OCH:CH2OH, 134.11. Col.liq. D. 
0.990222, b.p. 201.9. Soly. -w.: 
v.s.al.; s.et. 

—, monoethyl ether acetate, C2HsO- 
(CH2)20(CH2)200CCHs, 176.12. Col 
liq. D. 1.00922, b.p. 218. Soly. ow 
—, monomethy] ether (2-(8-methoxy- 
ethoxy) ethanol*; methyl carbitol) . 3 
OCH:2CH:0CH:CH:20H, 120.09. Col 
liq. D. 1.035422, b.p. 193.2. Soly 
ow. 

Diethylene oxide 2-iminoethyl al. 
cohol. See 4-Morpholineéthanol. 
Diethylenimide oxide. See Mor 
pholine. 

Diethyl ether. See Ethyl ether. 
Diethylphosphoric acid (diethyl hy 
drogen phosphate). PO(OC2Hs)20H 
154.11. Liq. D. 0,68723%, b.p. 59 
Soly. i.w. 

Diethyl sulfate. See Ethyl sulfate. 
Diethyl sulfite. See Ethyl sulfite. 
Difurfurylamine (a, a’-di-2-furyld 
methylamine). (CaHs0CH:)2NE 
177.09. ~ Col.liq. b.p. 102-31. Sol) 
i.w.; 8.et. 

m-Digallic acid (gallic acid 3-mon¢ 
gallate). CisHi00s, 322.08. Neec 


(+1H20)f.al. + w. m.p. 268-70 d. 
Diglycolamidie acid. See Acet 
acid, iminodi-, 

Diglycolie acid (oxydiethanoic acid 
orydiacetic acid). O(CH:COOH) 
134.05. Rhomb. or monocl.p) 
(+1H:20)f.w. m.p. 148, b.p. | 
Soly. s.w.; 8.al.; s.et. 

Diglycolide. See Glycotide. 
Diglycolyl diamide. See Glyci 
anhydride. 
Diguanide. 
Di-n-heptyl 
sulfate. 
Di-n-hexadecyl sulfate. 
sulfate. 


Dihexyl. 


See Biguanide. 
sulfate. See Hept 


See Cet 


See Dodecane*. 


* Name approved by the International Union of Chemistry. 
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57 ee sulfate. See Hexyl sul- 
re 

Dihydro-. See the parent com- 
pounds (e.g., for dihydronaphthalene 
see Naphthalene, dihydro-.) 

Dihydroxy-. See the parent com- 
pounds (e.g., for dihydroxyanthraquin- 
one, see Anthraquinone, dihydroxy-; 
for dihydroxynaphthalene see Naph- 


thalenediol.) 

58 Diimide, dinaphthyl-. 
naphthalene. 

59 —, diphenyl-. See Azobenzene. 

60 —, dixenyl-. See Azobiphenyl. 


61 —, ethylphenyl-. See Benzeneazo- 
ethane 


See <Azo- 


62 —, methylphenyl-. See Benzene- 
azomethane. 

63 —, a-naphthyl-s-naphthyl-. 
1, 2’-Azonaphthalene. 

64 Diisoamylamine (bis(y-methylbutyl)- 

/amine*), [(CH3)2;CHCH2CH2}),NH, 

157.19. Col.liq., mn 1.422892. D. 
0.767243, m.p. — 44, b.p. 190 (185-8). 
Soly. sl.s.(i.)w.; s.al.; et. 

65 Diiosamyl sulfate. See Jsoamyl 
sulfate. 

66 Diisoamyl sulfide. 


fide. 
67 Diisobutylamine 


See 


See Isoamyl sul- 


bis(B-methylpro- 


pyl)amine*). ((CHz)eCHCH2}2NH, 
129.16. ol.liq., n 1.40934. D. 
0.745072, m.p. —70; frz. —77, b.p. 


139-40. Soly. v.sl.s.w.; s.al.; s.et. 
68 Diisobutylene. (CHs)2.C:CHC(CHs3); 
or CH2:C(CH3)CH2C(CHs)s, 112.12. 
Col.liq. D. 0.7154, b.p.-102.6. 


69 Diisobutyl sulfate. See Jsobutyl 
sulfate. 
70 Diisocrotyl. See 2, 4-Heradiene, 2, 5- 
dimethyl-*., 
71 Diisopropylamine*. eee gaat 
H, 101.13. Col.liq. - 0.72243, 


b.p. 83-4. Soly. sl.s.w. 

72 —, N-nitroso- (diisopropylnitrosa m- 
ine; nitrous diisopropylamide). [(CHs)2- 
CH}:NNO, 130.13. Cr.f.et,. m.p. 46, 
b.p. 194.5. Soly. v.sl.s.w.; v.s.al.; 

. s.et.; s.bz. 

73 Diketone, dimethyl. 
tanedione*. 

74 —, diphenyl. 

75 a, y-Dilaurin. 

. dilaurate. 
Dimethyl. For dimethy! derivatives 

~-see the parent compounds (e.g., for 
dimethylbenzoic acid see Benzoic acid, 
dimethyl-). For dimethyl 
organic acids see the acids. 


See 2, 3-Bu- 


See Benzil. 


See Glycerol, 1, 3- 


esters of 





76 Dimethylamine*. (CH3)2NH, 45.06. 
Col.liq. or gas, n lig. 1.350%. D. 
0.68042, m.p. —96.0, b.p. 7.4. Soly. 
v.8.w.; s.al.; s.et. 

77. —, dimethylthiolthionocarbamate. See 
under Carbamic acid, dimethylthiol- 
thiono-. 

78 —, hydrochloride (dimethylammonium 

chloride*). (CH3:)2NH-HCl, 81.53. 

Need.f.al. m.p. 171. Soly. 369%w.; 

v.s.al.; i.et.; 25.16%chl. 

—, a, a’-dicyano-. See Acetonitrile, 

iminodi-. 

—, a, a’-di-2-furyl-. 

amine. 

—, N=-nitro- (dimethylnitramine; nitric 

dimethylamide). (CHs)2NNOs, 90.06. 

m.p. 57-8, b.p. 187. Soly. s.w.; 

s.al.; s.et. 

—, N-nitroso- (dimethylnitrosamine; 

nitrous dimethylamide). (CH:)z:NNO, 

74.06. Yel. oily lig., n 1.43743}. 

D. 1.004938, b.p. 152-3. Soly. 

8.w.; 8.al.; s.et. 

Dimethylarsenic 

See Cacodyl chloride. 

Dimethylenimine. 


tne. 
a,a-Dimethylpropyl. See tert-Butyl. 
Dimethyl sulfate. See Methyl sul- 
fate. 
Dimethyl sulfite. See Methyl sulfitc. 


1, 2, 7, 8-Dinaphthanthracene. See 
Dibenzanthracene. 


79 
See Difurfuryl- 


81 


82 


83 monochloride. 


84 See Ethylenim- 


85 


86 
87 


88 eee See 4, 4’-Bi-1-naph- 
thol. 

89 Dinaphthyl. See Binaphthyl. 

90 Di-2-naphthylamine*. CicH:- 
NHCiH7, 269.13. Leaf.f.bz. m.p. 
171, b.p. 471. Soly. i.w.; sl.s.al.; 


s.et.; s.h.ac.a., bz.; blue fluores. 
Dinicotinic acid (3, 5-pyridinedicar- 
borylic acid*). CsH3N(COOH):, 
167.05. Cr. m.p. 323, b.p.d. Soly. 
v.sLs.w. 


Dinitro-. See the parent compounds 
(e.g., for dinitrobenzene see Benzene, 
dintro-). 


Di-n-nonyl sulfate. 


fate. 


Di-n-octadecyl sulfate. 
decyl sulfate. 


Di-n-octyl sulfate. See Octyl sulfate. 


Dionin. See Morphine, ethyl-, hydro- 
chloride. 


91 


92 See Nonyl sul- 


93 See Octa- 


94 
95 


For explanations and abbreviations see beginning of table. 
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96 m-Dioxane (1, 3-diorane; trimethylene| 15 Diphenoyl chloride (2, 2’-bi 


97 


98 
99 


01 


02 


03 


06 
07 
08 


09 


10 


bal 


12 


13 


14 





glycol methylene ether; trimethylene 


methylene dioxide). 


OCH20CH2CH:2CH2, 88.06. Col.lia., 
n 1.41652, D. 1.0342242, b.p. 10575. 
Soly. ow.; oal.; cet. 

p-Dioxane (1, 4-diorane; diethylene 
dioxide; glycol ethylene ether). 
OCH2CH20CH2CH2, 88.06. Col.liq., 
cana aks EONS 

n 1.4232. D. 1.035322 (1.0303422), 
m.p. 11.7 (9-13), b.p. 101.5. Soly. 


ow.; eal.; oet.; omost org.liq. 

2, 5-p-Dioxanedione. See Glycolide. 
2, 5-p-Dioxanedione, 3, 6-di- 
methyl-. See Lactide. 

Dioxindole. See Oxindole, 3- 
hydrory-. 


1, 3-Dioxolane, 2-methyl- (ethylene 
ethylidene ether; glycol ethylidene di- 
ether). pga Nts Sa 88.06 


D. 1.0028, b.p. $2.5. Soly. 66.7w. 
a, y-Dipalmitim. See Glycerol, 1, 3- 


dipalmitate. 

Dipentene. See di-Limonene. 
Diphenice acid (2, pSelegepen ey 
borylic acid; 0, 0/-bibenzoic acid 
1, 10-diphenic acid). (COOH) CsHs- 
C.sHiCOOH, 242.08. Monocl.leaf.f. 
w. m.p. 228-9, b.p. subl. Soly. 
sl.s.w.; s.al.; s.et.; s.most.org.solv. 


—, dimethyl ester (methyl diphenate). 
(CsHiCOOCH3)>, 270.11. . Pr.f.me.al. 
m.p. 74. 

dipheny] ester (ethyl diphenate). 
(CsHiCOOC2Hs)2, 298.14. m.p. 42, 
—, 4,4’, 5, 5’, 6, 6’-hexahydroxy-, 
dilactone. See Ellagic acid, 
3-nitro-(COOH = 1) _ (0-nttro- 
diphenie acid). COOHCsHsNO2Cc- 
H.COOH, 287.08, m.p. 248-50 d. 
4-nitro- (m-nitrodiphenic acid). 
COOHC:HsN OecCsHsCOOH, 287.08, 
m.p. 268. 
§-nitro- (p- nitrodiphente acid). 
COOHCsHsNO2C«Hi:COOH, 287.08. 
m.p. 214-6, 
Diphenic 


(CsHsaCO)>- 
b.p.  subl. 


anhydride. 
QO, 224.06. m.p. 219, 
Soly. i.w.; sl.s.et. 

Diphenimide. 
223.08. Need. m.p. 217.5 
Soly. ; sl.s.al.; i.et.; s.chl. 


Diphenine. See 


(Cs6HsCO)2NH, 
(219). 


iw. 
Hydrazobenzene, 





4, 4’-diamino-. 


Diphenoquinone, 3, 3’, 5, 5’-tetra- 
methoxy-. See Cerulignone. 


16 


17 


18° — 
19 
20 


06,| 22 


24 


25 


26 —. 


28 
29 


30 


31 


henyl= 
chloride). (oH COCD:, 


dicarbonyl 
m.p- 94 On. Lap sl.s.et.; 


278.98. 
s.bz. 
Diphenyl. See Biphonyt: 
Diphenyl-. For diphenyl derivatives 
see the parent compounds (e.g., for 


diphenylmethane see M ethane, di- 
phenyl-). 
Diphenylamine* ae tae 
anilinobenzene). Ase jal 169.09 
Col.monocl.leaf. R 5922; m. : 
53, b.p. 302. Soly. 0.63% 44c.al. 
v.s.et.; 57.5me.al.; s.bz., 

N-aeetyles See Acetamide, 
N, " N-diphenyl-. : ‘ 
—, o-amino-. See  0-Phenylene- 


diamine, N-phenyl-. 
_—, p-amino-. 
diamine, N-phenyl-. 
_—, N-benzyl- 
benzylamine). - CsHsCH2eN(CeHs)2, 
259.14. Need. m.p. 95 (88.5). Soly. 
v.sl.s.w.; sl.s.c., s.h.al.; v.s.et. 

—, p, p’-bisdimethylamino- (leuco. 
ae of Bindschedler green; tetramethyl- 

4’-diaminodiphenylamine). NH- 

(CaHTN (CH) sla, 255.19. Tetr-pl.f. 
CSe, m.p. 119. Soly. y.sl.s.w.; s.al.; 
8.et. 


—, 4, 4’-diamino- @ 
antline). NH2CcHa Hc 
199.13. Leaf.f.w. a 158, 
Soly. sl.s.w.; s.al.; s.et. 

—, 2, 4’-dinitro-*. NOsCsHiNHCe- 
HiNOs, 259.09. Yelsh.-red need.f.bz. 
m.p. 222 (156-7). Soly. i.w.; sl.s.al.; 
s.acet., chl., pyr. : 
—, 4, 4’-dinitro-*. 
HiNO:, 259.09. 
216 (214.5). 
acet.; 


See p-Phenylene- 
(N, Nate i- 


‘-iminodi- 
CsHiNH:, 
b.p. d 


NO2CsH«sNHCe- 
Yel. need.f.al. m.p. 
Soly. i.w.; sls.al.; 5.66% 
s.glac.ac.a.; sl.s. bz. 

: N-ethyl-. (CéHs):NC2Hs, 
197.13. Liq. b.p. 297. Soly.:.i.w.; 
s.al.; s.et. 

—, N-formyl-. See Formamide, N, N- 
diphenyl-. 

—, hydroxy-. See Phenol, anilino-. 
—, N-methyl-. (CsHs)2NCHs, 
183.11. Col.liq. D. 1.04842, m.p. 
—7.6, b.p. 293.4. Soly. i.w.; s.al.; 
s.et. 


—, penitro-. NO»eCcHsNHCeHs, 
214.09. Yel.need. m.p. 132, b.p. 


211.0%, Soly. i.w.; v.s.al.; v.s.ac.a. 
—, N-nitroso- (diphenylnitrosamine; 
nitrous diphenylamide). (CeHs)2NNO 
198.09. Yel-monoel.pl.f.lgr. m.p. 
66.5. Soly. sl.s.c., v.s.h.al.; s-h.bz. 





* Name approved by the International Union of Chemistry. 
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32 


33 
34 


35 
36 


37. 


38 
39 


40 


41 
42 


43 
44 


45 


46 


47 
48 


49 
50 
51 


53 
54 


"55 


Diphenylamine, p-nitroso-. NO- 
CsHsNHCecHs, 198.09. Grn.pl.f.al. or 
bz., m.p. 143. Soly.. sl.s.w.; s.c., 
v.s.hial.; s.et.; v.s.chl.; s.bz. 

—, thio-. See Phenothiazine. 


Diphenyl carbonate. See Carbonic 
acid, diphenyl ester. 
Diphenylene ketone oxide. 
Xanthone. 


Diphenylene oxide. 
furan. 


Diphenylenimine. See Carbazole. 


Diphenyline. See 2, 4’-Biphenyldi- 
amine. be 


Diphosgene (trichloromethyl chloro- 
formate; superpalite; perchloromethyl 
formate). CICOOCCIs, 197.83. Col. 
iq. D. 1.65394,, m.p. —57, b.p. 
127.5. Soly. i.w.; v.s:al.; v.s.et. 

Dipicolinie acid (2, 6-pyridinedi- 
carboxylic acid*; a, a-dipicolinic 
acid): CsHsN(COOH):2-14H20, 194.07. 
Col.need.(-+-14H20)f.w. m.p. anh. 
226d. Soly. v.sl.s.w.; v.sl.s.al. 


Diplumbane, 
Lead, hexaethyldi-. 


Diplumbic hexaethyl. 
hexaethyldi-. ; 
Dipropargyl. See 1, 5-Hexadiyne*. 
Di-2-propenylamine*. See Diallyl- 
amine. 

ions ol iene (di-n-propylamine) . 
(CHsCH2CH»)2NH, 101.13. Col.liq., 
n 1.40455%5. D. 0.738422, m.p. 
—39.6, b.p. 110.7. Soly. s.w.; s.al.; 
cet. 

—, N-nitroso- (dipropylnitrosamine; 
nitrous dipropylamide). H3CH2- 
CH2)2NNO, 130,13. Yel.liq. D. 


See 


See Dibenzo- 


hexaethyl-. See 


See Lead, 








0.91028, b.p. 205. Soly. v.sl.s.w.; 
oal.; wet. 


Dipropylene. 
Di-n-propyl 
sulfate. 
Dipyridine. See Nicotyrine. 
Dipyridyl. See Bipyridyl. 


5, 10-Dipyrrolo[i, 2-a, 1, 2-d|pyra- 
zinedione. See Pyrocoll. 


Diquinolyl. See Biquinoline. 


a, y-Distearin. See Glycerol, 
distearate. 
Disulfide, bis(dibutylthiocar- 
bamyl) (tetrabutylthiuram disulfide). 
ADCS Ss, 408.54. Yel.or.liq. 
oly. i.w.; sl.s.al.; s.et. 


See 2, 4-Hexadiene*. 
sulfate. See Propyl 


1, 3- 


56 


57 


58 


59 


61 
62 
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67 
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69 
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72 


73 


74 
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76 


—, bis(diethylthiocarbamyl) (tet- 
raethylthiuram — disulfide). [(C2Hs)2- 
NCS}2S2, 296.41. Yel.er. mp. 70. 
Soly. i.w.; sl.s.al.; sl.s.et.; s.chl. 

—_, bis(dimethylthiocarbamyl) 
(tetramethylthiuram disulfide). [(CH3)2- 
NCS)}2Se, 240.35. Yel.cr.. D. 1:29%2, 
m.p. 155-6 (141-5). Soly.. i.w.; 
sl.s.al.; sl.s.et.; s.chl. 

—, hbis(ethylmethylthiocarbamy]l) 
(diethyldimethylthiuram disulfide). 
[(CH3s)CoHsNCS}]282, 268.38. Yel.cr. 
m.p. 72. Soly. i.w.; sl.s.al.; sl.s.et.; 
s.chl. ; 

==, bis(1-piperidylthiocarbony]) 
(dieyclopentamethylenethiuram  disul- 
fide). (CsHiNCS) Se, 320.41. . Yel. 
cr. m.p. 129-30. Soly. i.w.; sl.s.al.; 
sl.s.et.; s.chl. 


—, bis(tetrabenzylthiocarbamy]) 


(tetrabenzylthiuram disulfide). {(CseHs- 
CH2)2NCS]2S2, 544.47. Yel.er. m.p. 
LBpaRe Soly.  ivw.;. sl.s.al.;  sl.s.et.; 
s.chl. 


—, diacetyl. See Acetyl disulfide. 


—, 2, 2’=-dibenzothiazyl. See Ben- 
zothiazole, 2, 2’-dithiobis-(S = 1). 


—, dibenzoyl. See Benzoyl disulfide. 
—, diethyl. See Ethyl disulfide. 
—,diisoamyl. See Isoamyl disulfide. 
—, dimethyl. See Methyl disulfide. 
—, diphenyl. See Phenyl disulfide. 
—, diphenylene. See Thianthrene. 
Ditaine. See Echitamine. 

Ditam. See Methane, diphenyl-. 


—, a-methyl-. See Ethane, 
diphenyl-. 
Di-n-tetradecyl sulfate. 
radecyl sulfate. 


p-Dithiane (1, 4-dithiane; diethylene 
disulfide; tetrahydro-p-dithiin). are 


CH2SCH2CH2, 120.18. 


eee ee || 

et. m.p. 112, b.p. 200. 
w.; v.8.al.; v.s.et.; 8.CS2. 
1, 3, 5-Dithiazine, 5, 6-dihydro- 
2, 4, 6-trimethyl-. See Thialdine. 
a, a-Dithienyl. See 2, 2’-Bithiophene. 
p-Dithiin, tetrahydro-. See Di-p- 
thiane. 

Ditolan azotide. See Amaron. 
Di-o-tolylamine. (CH3C6Ha)eNH, 
197.13. Bl.er. m.p. 52-3, b.p. 313.4. 
Soly. v.sl.s.w. 


ne 


See  Tet- 


Col.monocl.f. 


Soly. v.sl.s. 


For explanations and abbreviations see beginning of table. 
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Di-m-tolylamine. 
197.13. Liq. m.p. <—12, b.p. 320. 
Soly. v.sl.s.w.; v.s.al.; v.s.et. 


Di-p-tolylamine. (CH3CeH)2NH, 
197.13. Col.need.f.pet.eth. m.p. 79, 
b.p. 330.5. Soly. v.sl.s.w. 

Diurea. See p-Urazine. 

Divinyl. See 1, 3-Butadiene*. 
Docosane*(n). CHs(CH2)»CHs, 
310.36. Cr.f.al. D. 0.77844, m.p. 
44.4, b.p. 317.4(224%). Soly. i.w.; 
478al.; v.s.et. 


Docosanoic acid*. See Behenic acid. 
cis-13-Docosenoic acid*. See Hrucic 
acid. 

trans-13-Docosenoic acid*. See Bras- 
sidic acid. 
n-Docosole acid. 
13-Docosynoie acid*. 
acid. 

Dodecanal*.:. See Lawraldehyde. 
Dodecane* (n-dodecane; bihexyl; di- 
hexyl). CHs(CH2)10CHs, 170.20. Col. 
liq. D. 0.766%; 0.751142, m.p. —12, 


See Behenic acid. 
See Behenolic 


b.p. 214.5; 14510, Soly. i.w.; v.s.al.; 
v.s.et. 

—, 1-amino-. See Dodecylamine*. 
—, 1-bromo-* (dodecyl © bromide; 
lauryl bromide). CHs(CH2)iCH:Br, 
249.11. Liq. -p. 175-80. Soly. 
i.w.; 8.al.; s.et. 

Dodecanenitrile*. See Lauronitrile. 
Dodecanoic acid*. See Lauric acid. 
1-Dodecanol* (n-dodecyl alcohol; 


lauryl alcohol). CH3(CH2)10H, 186.20. 
Leaf.f.dil.al. D. 0.830944, m.p. 22.6 
(24), b.p. 255. Soly. i.w.; s.al.; s.et. 


6-Dodecanol* (amylhexylcarbinol) . 
CH3(CH2)sCHOH(CHs:)sCHs, 186.20. 
Cr. m.p. 30, b.p. 119°. Soly. s.al.; 
s.et. 

Dodecanoyl chloride*. See Laurzl 
chloride. 

1-Dodecene* (a-dodecylene). Ci2H», 


168.19. Col.liq. D. 0.77323; 0.76244, 
m.p. —31.5, b.p. 213-5. Soly. i.w.; 
v.s.al.; v.s.et. 

n-Dodecyl alcohol. See 1-Dodecanol*. 
Dodecylamine* (pri-n-dodecylamine; 
l-aminododecane). CH:(CH2)1NHe, 
185.22. m.p. 27-8, b.p. 247-9; 134-55. 
a-Dodecylene. See 1-Dodecene*. 
Dodecy] sulfate (di-n-dodecyl sulfate). 
(CHa(CHe)ujeSOs, 434.45. m.p. 48.4 
8.5. 





04 
05 
06 


07 


08 


09 
10 


11 
12 


13 


14 


15 


16 
17 


22 


(n-dotriacontane). 
CH:(CH2)30CHa, 450.51. Cr.pl.f.et. D. 


0.77579-4, m.p. 74-5(70), b.p. 3101. — 


Soly. v.sl.s.c.al.; s.h.et.; s.h.ac.a. 
Duboisine. See Hyoscyamine. 
Dulecin. See Urea, p-phenetyl-. 


Dulcitol (1, 2, 3, 4, 5, 6-hexanehexol* — 


fone dulcite; _melampyrin). 
s6Hs(OH)s, 182.11. Col.monocl.pr. 
D. 1.46644, m.p. 188, b-p. 2953-5, 
Soly. 3.2!5w.; 0.0734%al.; v.sl.s.et. 
Durene (1, 2, 4, 5-tetramethylbenzene). 
(CHs3)4CeHe, 1384.11. Col.monocl.leaf., 
n B 1.615. D. liq. 0.8385, m.p. 80 
(78-9), b.p. 193-5, subl. Soly. i.w.; 
s.al.; s.et.; s.bz.; V.8.ac.a. 

Durylie acid (2, 4, 5-trimethylbenzoic 
acid; cumylic acid). (CHs)sCeH2zCOOH, 
164.09. Col.need.f.bz. m.p. 149.5. 
Soly. v.sl.s.h.w.? v.s.al.; v.s.et.; s.bz. 
Ecgonidine. 
Ecgonine, benzoyl-. CisHisNO«- 
4H2O,:.361.22. Lust.meed:f.w? m.p. 
90-2; anh. 193-5. Soly. sl.s.c.,s.h.w.; 
s.al.; i.et.; s.dil.a., alk. 

—, benzoylmethyl-. See Cocaine. 
l-Eegonine (tropinecarboxylic acid). 
CoHisNO3'H20, 203.14. Col.monocl. 
pr.f.al. D. 1.37032; 0.7774, m.p. 
198; anh. 205. Soly. 21.77 w.; 1.5al.; 
v.sl.s.et. 

—, hydrochloride. C9HisNOs-HCl, 
221.59. Rhomb. or tricl.tab., [a] 
— 57°p. m.p. 246. Soly. s.w.; sl.s.al. 
Echitamine (ditaine). 
4H2O, 456.30. Col.er., [a] — 28.8°}}. 
m.p. 206 d. Soly. s.w.;  v.s.al.; 
sl.s.et.; s.chl.; sl.s.bz. 
Echitin. C3:;H»02, 
m.p. 170. Soly. 
sl.s.et.; v.s.chl. 
Eglantine. See a-Toluic acid, 
butyl ester. 

Eicosane* (n-eicosane). CH3(CH2)1s- 
CHs, 282.33. Cr., n° 143429, D. 
0.778%, m.p. 38, b.p. 20518, Soly. 
l.w.; et. 
Eicosanoic 
acid. 
1-Eicosanol* 
arachic alcohol). 


form); 


468.41. 
0.06% 80% 


Leaf. 
al.; 


iso- 


acid*. See Arachidic 


(pri-n-eicosyl alcohol; 
CH;(CH2)isCH2OH, 
298.33. Wh.waxy mass, m.p. 71, b.p. 
2203. Soly. i.w.; v.sl.s.al.; s.h.bz. 
n-Eicosoic acid. See Arachidic acid. 
pri-n-Eicosyl aleohol. See 1-Licos- 
anol*, 
Kikonogen. See  2-Naphthol-6-sul- 
fonic acid, 1-amino-, sodium salt. 


* Name approved by the International Union of Chemistry. 
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acid 
acid*). CsHvCH:CH(CH:2);COOH, 
282.27. Col.leaf.f.al. D. 0.85172, m.p. 
51.5(44-5), b.p. 288100, 
s.al.; s.et.; s.bz., chl. 


—, dibromide (6, i-dibromostearic acid 
(oneform)). CuvHsBr2COOH, 442.10. 
m.p. 27. Soly. i.w.; i.al.; s.et. 


—, ethyl ester. CwHsCOOC:Hs, 
310.30. Oil. D. 0.86838, b.p. 217- 
8.5%. Soly. i.w.; s.al.; s.et. 


, methyl ester. Ci:1HsCOOCHs, 
296.28. Liq. D. 0.87238, b.p. 213.53. 
Soly. i.w.; s.al.; s.et. 


8-Elaterin. Cx»H2sO;, 348.22. 
pl. m.p. 195(216). 
sl.s.et.; s.chl.; sl.s.bz. 


Eleomargarie acid (9, 13-octadecadie- 
note acid*(?)). CizHsCOOH, 280.25. 
Rhomb.pl. m.p. 48. Soly. s.al.; s.et. 


a-Eleostearie acid (9, 12-octadecadie- 
nore acid* (one form)). CrHsCOOH, 
280.25. - or needf.al. m.p. 
a48-9; 872, b.p.235"sl.d. Soly.i.w.; 
s.al.; y.s.et.; v.s.CS:; s.h.ac.a. 


8-Eleostearic acid* (9, 12-octadecadie- 

note acid* = form)). CyvHsCOOH, 

280.25. or need-f.al. m.p.. 72. 
ly. i.w.; sl.s.al.; s.;warm glac.ac.a. 


Ellagie acid (4, 4’, 5, 5’, 6, 6’-heza- 


hydrorydiphenic acid dilactone). Cu- 
HeOs-2H20, 338.08. Yel.cr. D. 1.66738, 


Hex. 
Soly. i.w.; s.al.; 


m.p.d. Soly. y.sl.s.h.w.; sl.s.al.; i.et. 
Emetine. CxaHwN:0s, 508.33. Pl. 
f.al. or et. m.p. 74(68). Soly. 0.1w.: 


v.8.al.; v.s.et.; s.chl.; sl.s.bz. 


—, hydrochloride (d). Cx»HiwN2O4- 
2HCI-7H20, 679.37. Need.f.h.w. m.p. 
235-55. Soly. s.w.; s.al.; s.et. 


Emodin (1,3, 8-trihydrory-6-methyl- 
anthraquinone; rheum emodin; frangula 
emodin). CH3C14Hs02(OH):, 270.08. 
Or.-red monocl.need.f.ac.a. m.p. 253 
(250), b.p. subl. Soly. i-w.; s.al.; 
8.glac.ac.a., amyl al., alk.sols. 


Enanthaldehyde (heptanal*; enan- 
thal; heptyl aldehyde; enanthole; n-hep- 
taldehyde). CH3(CH2)sCHO, 114.11. 
Col.lig., n 1.4131. D. 0.85022, m.p. 
—45, b.p. 155. Soly. sl.s.w.; s.al.; 
cet. 


—, oxime (heptanal oxime*; enanthald- 
oxime; n-heptaldoxime). CH3(CH2)s- 
CH:NOH, 129.13. Large pl.f.al., n 
1.42189, D. 0.858322; 0.83488, m.p. 
55.5, b.p. 195. Soly. v.sl.s.w.; s.al.; 
s.et. 





(trans-9-octadecenoic| 37 Enanthie 


Soly. i.w.; 


39 


40 


41 


42 


43 


51 


52 


53 


acid (heptanoic acid*; 
enanthylic acid; oenanthic acid; n- 
heptoic acid; n-heptylic acid). H3- 
(CH2)sCOOH, 130.11. Col.oily lia., 
n 1.421623, D. 0.912728, m.p. —10, 
b.p. 223.5 (108-109). oly. 0.24155 
w.; s.al.; s.et. 

, ethyl ester (ethyl heptanoate*). 
CH3(CH2)sCOOC2Hs, 158.14. Col. 
liq., n 1.4122. -D. 0.87238, b.p. 187.1; 
67-708. Soly. i.w.; s.al.; ~et. 

—, heptyl ester (n-heptyl n-heptylate) . 
CHs(CH2)s;COOC7His, 228.22. Col.liq. 
D. 0.8652, b.p. 273—4754 (137-402) . 
Soly. i.w.; s.al.; s.et. 


—, methyl ester (methyl heptanoate*). 
CH3(CH2)sCOOCHs:, 144.12. Liq.; n 
1.4114. D. 0.88138, b.p. 172.1 
(174-6). 

—, iS pee ester. CH;- 
(CH2)sCOOC 2COCsH:CsHs, 324.19. 
m.p. 62. 

—, piperazinium salt. CiHioNe2-2C,- 


HisCOOH, 346.31. Wh.er. m.p. 95-6. 
Soly. s.w.; s.al.; i.et.; s.h.acet. 
Enanthic anhydride (heptancic anhy- 
dride*). [CHs(CHz2)sCO],O, 242.20. 
Liq., n 1.4312. D. 0.93222, m.p. 17. 
b.p. 258 (170-34). Soly. i.w.; s.al.; 
8.et. 

Enanthole. See Enanthaldehyde. 
Enanthone. See 7-Tridecanone*. 
Enanthylic acid. See Enanthic acid. 
Enanthylidene. See 1-Heptyne*. 
Enneamethylene glycol. See 1, 9- 
Nonanediol*. 

Eosin (2, 4, 5, 7-tetrabromofluorescein) 
CooHsBriOs, 647.73. Red  monocl. 
need. Soly. i.w.; s.al.; s.ac.a., alk. 
Eosin (dye) (alkali. salt of eosin). 
CzoHsBraNa2Os, 691.70. Red-br.powd. 
Soly. s.w.; s.al. 

Ephedrine  (2-methylamino-1-phenyl- 
1-propanol (one form)). CeHs- 
CHOHCH(NHCH:;)CH:;-H20, 183.14. 
Col.cr.f.et. m.p. 43 (40), b.p. 255 d. 
Soly. s.w.; s.al.; s.et.; s.chl. 

—, hydrochloride(/). CioHisNO-HCI, 
201.59. Wh.need.m.p.216d. Soly. 
8.w.; s.al.; i.et. 


—, sulfate. (CioHisNO)2-HeSOu, 
428.33. Wh.cr. Soly.s.w.; s.h.al. 
Epichlorohydrin (a-epichlorohydrin; 


1-chloro-2, 3-eporypropane; y-chloro- 
propylene oxide; (chloromethyl) orirane). 
OCH2:CHCH:Cl, 92,50. Col.lig., 
haat 


1.44195155, DP. 1.2039; 1.180122, m.p-. 
— 25.6, b.p. 117. Soly. i-w.; al.; 


cet. 


<p eSAlsSsS  tereeseeeeeeereeeees eee sesso ee ee eee 
For explanations and abbreviations see beginning of table. 
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Epicyanohydrin (8, y-eporybutyroni- 


trile; y-cyanopropylene oxide; oxirane- 
acetonitrile). OCH2CHCH2CN, 83.05. 
Pr. m.p. 162. Soly. s.h.w.; s.al. 
a-Epidibromohydrin. See Propene, 
2, 3-dibromo-*, 
a-Epidichlorohydrin. 
2, 3-dichloro-*, 
Epihydric alcohol. See Glycidol. 
Epiiodohydrin (a-epiiodohydrin; 1, 2- 
epoxy-3-iodopropane; y-iodopropylene 
oxide; (iodomethyl) oxirane). 
OCH2CHCHiI, 183.96. Liq. D. 


ee | 
2.0333, b.p. 160-80. Soly. i.w.; s.al.; 
8.et. 


See Propene, 


Epinephrine. See Adrenaline. 
Ergosterol {ergosterin). CxHw20, 
382.33. Cr. m.p. 160-3. Soly. i.w.; 
s.al.; s.et. 

Ergotinine (amorphous). See £r- 
gotoxine. 

d-Ergotinine. Cs;HsNsOs, 609.34. 


Lng-need.f.al., sol.fluores.vlt., [a]335°pD 
in al. m.p. 229, Soly. i.w.; 0.5%al.; 
s.et.; s.chl., bz., acet. 


Ergotoxine  (ergotinine(amorphous)). 
CxHaNsOc, 627.36. Wh.amor.powd. 
m.p. 162-4. Soly. v.sl.s.w.; s.b.al.; 


sl.s.et.; s. NaOH. 


Erueic acid(cis)  (cis-13-docosenoic 
acid*), CHs(CH»2)7CH:CH(CH2)n- 
COOH,. 338.33.  Col.need.f.al. D. 
0.86054, m.p. 33.5 (31-2), b.p. 2819, 
Soly. i.w.; 173al.; v.s.et.; 163%!me.al. 
trans-Erucic acid. See Brassidic 
acid. 

Erythrene. See 1, 3-Butadiene*. 


i-Erythritol (anti-1, 2, 3, 4-butanetet- 
rol*; ordinary erythrite; erythrol; erythro- 
glucin; phycitol). (CHxOHCHOH):, 
122.08. Wh.tetr.pr., n 1.544, 1,521. 
D. 1.45142, m.p. 119-20 (126), b.p. 
331. Soly. 61.5w.; sl.s.al.; i.et. 

—, anhydride (1, 2, 3, 4-diepoxybutane* 
(one form); bioxirane). 

, Saree oat 86.05.  Col.liq. 
Soly. od.w. 


ik nal 
D. 1.1131, b.p. 138. 
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76 


VW 
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86 
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88 
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92 
93 


Erythrosin (2, 4, 5, 7-tetraiodofluores- 
cein). _ CooHs140s, 835.74. Or.cr-f.et. 
Soly. i.w.; s.al.; v.sl.s.et.; i.bz. 
Erythrosin(dye) (alkali_salt of eryth- 
rosin;  todeosin 20H6I4NaeOs, 
sheets Red-br.powd. Soly. s.w.; s. 
al. 

Esculetin (6, 7-dihydroxycoumarin; 
aesculetin). (HO)2zCsH2OCOCH:CH, 


178.05. Need. m.p. 270 d. Soly. 
sl.s.c.w.; s.al.; v.sl.s.et.; s.dil.alk. 


Esculin (aesculin). CisHieOg-}H20, 
349.13. Wh.need., [a]— 14.6945 in me. 


al. m.p. 160 d.; anh. 205, b.p. d. 230. 
Soly. 0.16c., 8h.w.; 4.5878al.; v.sl.s.et.; 
s.h.chl., ac.a., alk. 


Eserine. See Physostigmine. 


Estragole = (estragol; —_p-allylanisole; 
chavicol methyl ether). CHe:CHCH:- 
CcHsOCHs, 148,09, Oil, n 1.5230°748, 


D. 0.9645%4, bep. 215. Soly. i.w.; 
s.al.; s.et. 


Ethal. See Cetyl alcohol. ‘ 
Ethanal*. See Acetaldehyde. 

—, hydroxy-*. See Glycolaldehyde. 
—., trichloro-*. See Chloral. 
Ethanamide*. See Acetamide. 
—, 2-cyano-2-nitro-*. 
uric acid. 

—, 2-hydroxy-*. 
Ethanamidine*. 


Ethane* 
dimethyl) . 


See Glycolamide. 
See Acetamidine. 
(bimethyl; methylmeéthane; 
CH:CHs, 30.05. Col.gas. 


=< 


See Fulmin- 


D. 1.3579 g/1; 0.5617, m.p. —172, - 
b-Dr — 88.3. Soly. 4.7%°cm3w.; 464cm$ > 
al. 


—, amino-. See Ethylamine*. 

=> J-amino pian See Ben- 
zylamine, a-methyl-. 

—, 1-amino-2-phenyl-. See Phe- 
nethylamine. 

—, arsino-. See Arsine, ethyl-. 

—, 1, 2-bisphenylsulfonyl-* (ethyl- 


enebisphenylsulfone). _(CHsaSO2CéHs)e, 
310.23. Need. or leaf.f.al. m.p. 180. 

Rely. sl.s.h.w.; sls.h.al.; s.glac.ac.a., 
Z. 





70 —, tetranitrate (erythrol tetranttrate; ie 7 1 ' " 
nitroerythrite) (CHNOsCH2NO3)o, 94 , brome-*. See Ethyl bromide. 
302.08. Leaf.f.al, m.p. 61, b.p. exp.| 95 —, 1-bromo-2-chloro-* (ethylene 
by percussion. Soly. i.w.;'s.al.; s.et. ecoaleeaaa Prien moog ee 
a el 1. ; Yol.liq. - 1.689%, m.p. —16.6, 

71 Erythroglucin. See i-Erythritol. hpi To7-8. Soly. 0.688". wal; 

72 Erythrohydroxyanthraquinone. et. 

See Anthraquinone, 1-hydrozry-. 96 —, 1-bromo--ethoxy=*. | See Ether, 

973 Erythrol. See i-2rythritol. B-bromoethyl ethyl. ) 

* Name approved by the International Union of Chemistry. 
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97 


98 
99 


00 


o1 


02 


e 


0s 


10 — 


i 


12 


_ 13 


14 
15 


16 


at 


Ethane, 1-bromo-i-phenyl. 
Benzene, (a-bromoethyl)-. 

—, chloro-*. See Ethyl chloride. 

—, 1-chlero-2-(8-chloroethoxy) -*. 
See Ether, bis-8-chloroethyl. 

—, 1-c h lor o -2-(8-chloroethyl- 
soe. See Sulfide, 8, 8'=dichloro- 


—, i-chloro-1-ethoxy-*. See Ether, 
e-chloroethyl ethyl. 

—, 1-chloro-2-ethoxy-*. 
B-chloroethyl ethyl. 
—, sym-diacetyl-. 
dione*, 

—, 4, 4’-diamino-sym-diphenyl-. 
See a, a-Bi-p-ioluidine. 

1, 1-dibromo-* (ethylidene 
bromide; ethylidene dibromide). Hs- 
CHBrz, 187.86. Liq., n 1.51277. D. 
2.089225, b.p- 110 (108-10). Soly. 
i.w.; v.s.al.; v.s.et. 
—, 1, 2-dibromo-*. 
bromide. 

—_, 1, 1-dichloro-* (ethylidene 
chloride; ethylidene dichloride). ~ CHs- 
CHCh, 98.95. Col.lig., nm 1.41655. 
D. 1.17442, m.p. —96.7, b.p. 57.3. 
Soly. 0.55°°w.; v.s.al.; v.s.et. 

—, 1, 1-dichloro-2, 2-diethoxy-*. 
See Acetal, dichloro- 
—, 1, 2-dichloro-*. 
chloride. 


See Ether, 


See 2, 5-Hexane- 


See Ethylene 


See Hthylene 
, 2-dichloro-1-ethoxy-*. See 
Ether, a, B-dichloroethyl. 

— * bcars Aes on: aba C2F4Cle, 
170.91. Col.gas. b.p. 4. Soly. i.w.: 
s.al.; s.et. 

—, 1, i-diethoxy-*. See Acetal. 

—, 1,1-diiodo-* (uwns-diiodoethane; 
ethylidene iodide; ethylidene diiodide). 


CHsCHIs, . 281.87. Liq. D. 2.84%, 
b.p. 179. Soly. i.w.; v.s.al.; v.s.et. 
—, 1, 2-diiodo-*. See Ethylene 
iodide. 


—, 1, t-dimethoxy-* (acetaldehyde 
dimethyl acetal; dimethyl acetal; ethyl- 
idene dimethyl ether). CHsCH(OCHs)2, 
90.08. Col.inflam.liq. D. 0.847623, 
b.p. 64.5. Soly. s.w.; s.al.; s.et.; 


8.c 
on 1, 1-dinitro-* (uns-dinitroethane). 
eee pe 120.05. Liq. D. 
1.350334- tb -p-. 185-6. Soly. sl.s.w.; 
s.al.;  s.et. 
—, 1, 2-diphenoxy-* (glycol di- 
henyl ether; ethylene diphenyl ether). 
(CHLOCsHo», 214.11. Col.leaf.f.al. 
m.p. 98.5. Soly. v.sl.s.(i.)w.; s.h.al.; 
y.s.et.; s.chl. 





See| 18 —, 


19 


25 
26 


27 


29 


30 


31 


m8 


& 


36 
37 


39 


49 —, 





1,1-diphenyl- = (uns-diphenyl- 
ethane; a-methylditan). (CsHs)>- 
CHCHs, 182.11. Coloil, n 1.5761. 
Dew 006A; 0 987778, b.p. 272 
(268-86). Soly. i i.w.; 8.al.; s.et. 

—, Ii, 2(or sym) diphenyl-. 
Bibenzyl. 

—, 1, 2-epoxy-*. See Ethylene oxide. 


—, ethenyloxy-*. See Ether, ethyl 


vinyl. 
—, ethoxy-*. See Ethyl ether. 


—, 1-ethoxy-2-(8-ethoxyethoxy)-*. 
See Ether, bis(8-ethoryethyl). 


—, ethyldithio-*. See Hthyl disul- 
Jide. 


See 


—,  ethylsulfinyl-*. 
sulfoxide. 
—, ethylsulfonyl-*. 
fone. 


—, ethylthio-*. See Ethyt sulfide. 
—, fluoro-*. See Ethyl fluoride. 


—, hexabromo-* (perbromoethane). 
CBr3CBrs, . 503.50. Rhomb.pr., 2 
1.740, 1.847, 1.863. D. 3.823*2, m.p. 
148-9 d., b.p. d. 210. Soly. i.w.; 
sh.s.al.; sl.s.et.; v.s.CS2 
—, hexachloro-* (perchloroethane; 
carbon hexachloride). CClsCCls, 
236.74. Col.rhomb.tab.f.al. or et. 
D. 2.09142, m.p. subl. 187. Soly. 
i.w.; v.s.al.; v.s.et. 
—, berametnyl= 
3; Oe ae 
dsb a3 eae (CeHs)3sCC- 
(HD: 486.23 l.cr. M.p. 145-7 
Soly. i.w.; v.sl.s.al.; s.chi. 


See Ethyl 


See Ethyl 


See Butane, 2, 2, 


—,iodo-*. See Ethyl iodide, 

—, methoxy-*. See Ether, ethyl 
methyl. 

—, methylthio-*. See Sulfide, ethyl 
methyl. 

—, naphthyl-. See Naphthalene, 
ethyl-. 

—, nitroe-. C2HsNO:, 75.05. Liq., 
n 1.39007%3. D. 1.05633, m.p. 
<—50, b.p. 114.8. Soly.  sl.s.w.; 
oal.; oet.; s.chl., dil.alk. 

—, pentabromo-*. CHBr:CBrs, 


D. 3.312, m m.p. 


424.59. Monocl.pr. 
Soly. i.w.; s.al.; 


57, b.p. 210380 d. 
v.s.et. 


pentachloro-*. CHClhCCls,. 
202. 29. Liq.,n1. 50250240, o DPD. 1.7093- 
1.672828, m.p. —29, b.p. 162. Soly. 
l.w.; oal.; ~ret. 
pentachloro(pentachloroeth- 
oxy)-*. Ether, bis(pentachloro- 
ethyl). 


For explanations and abbreviations see beginning of table. 
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28 


49 


59 


41 


52 


53 


54 
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41 Ethane, pentaiodo-*. CHI:Cls, 565 —, 1,1, 2-trichloro-* (vinyl  tri- 
659.61. Col.monocl.pr.f.ac.a. D. chloride). CH»ClCHCl, 133.39, Col. 


3.31222, m.p. 56-7, b.p. 210d. Soly. 
i.w.; s.al.; v.s.et.; s.ac.a., bz. 


—, perbromo-. See Ethane, 
bromo-*. 


—, perchloro-. 
chloro-*, 


—, phenyl-. 


hexa- 
See Ethane, hexa- 


See Benzene, ethyl-. 


—, phosphino-. See Phosphine, 
ethyl-. 

—, 1,1,1, 2-tetrabromo-* = (uns- 
tetrabromoethane). CH2BrCBrs, 
34568. Col.lig..."° "7 “ 162772.. D. 
2.87522, m.p. 0, b.p. 103.535. Soly. 
s.al. 
—, 1,1, 2, 2-tetrabromo-* (sym- 
tetrabromoethane; acetylene tetra- 
bromide). CHBreCHBre, 645.68. 


Col.-yel.liq., n 1.63795. D. 2.963822, 
m.p. 0.1, b.p. 151%; d. 239-42. 
Soly. 0.0651%w.; oal.; wet.; ochl., 


aniline, ac.a. 


—, 1,1,1, 2-tetrachloro-* = (uns- 
tetrachloroethane). CH2CICCls, 
167.84. Liq., n 1.481623, D. 
1.58822, b.p. 130.5. Soly. i.w.; 
oal.; cet. 

—, 1,1, 2, 2-tetrachloro-*  (sym- 
tetrachloroethane; acetylene. _tetra- 
chloride). CHChCHCle, - 167.84. 
Col.lig., n 1.4942. D. 1.60022, m.p. 
—43.8 (—36), b.p. 146.3. Soly. 
i.w.; oal.; cet. 


—, i,1,1, 2-tetraphenyl- = (wns- 
tetraphenylethane; triphenylbenzylmeth- 
ane; a-benzyltritan). (CeHs)sCCH2- 
CeHs, 334.17. Col.monocl.f.et: m.p. 
Ape; b.p. 277-8021, Soly. i.w.; sl.s.al.; 
sl.s.et. 


—, 1i,1,2,2-tetraphenyl- = (sym- 
tetraphenylethane). (CsHs)2CHCH- 
(CeHs)z, 334.17. Col.rhomb.need.-f. 
chl. D. 1.18232; m.p. 211 (209). 
b.p. 383. Soly. 0.76%al.; 14bz.; 
8.4C.a. 


—, 4,1, 2-tribromo-* (vinyl tri- 
bromide). CHsBrCHBre, 266.77. 


Lig., n 1.58902. D. 2.57922, m.p.| » 
'—26, b.p. 188.4. Solly. s.al. : 
—, 1, 1, 1-trichloro-* (methyl- 
chloroform). CH3CCl;, 133.39. Col. 


liq., n 1.43765%-°. D. 1.3249%4, b.p. 
74.1. Soly.i.w.; ~al.; wet. 

—, 1,1, 1-trichloro-2, 2-diethoxy-* 
(chloral diethyl acetal; trichloroacetal). 
CChCH(OC2Hs)s, 221.46. Liq. D. 
1.26624, b.p. 197. Soly. 0.5w.; coal; 
wet.; oglyc. 





680 


56 


57 
58 


59 


60 


61 


EES 


& 


liq., n 1.4711. D. 1.44322, m.p. 
—36.7, b.p. 113.5. Soly. i.w.; oal.; 
oet. 

—, 1,1, 2-trichloro-1, 2, 2-tri- 
fluoro-. C2ClsF3, 187.37. D. 1.6219 
m.p. —37, b.p. 47.7. Soly. i.w.; 
s.al.; s.et.; obz. 

—, 1,1, 1-triethoxy-*. 
acetic acid, triethyl ester. 
—, 1,1, 1-triiodo-* — (methyliodo- 
form). CHs3CIs, 407.78. Yel.octahdr. 
m.p. 95 d. Soly. sl.s.al.; v.s.et.; 
v.s.CS, bz.; sl.s.lgr. 


—, 1,1, i1-triphenyl- 


See Ortho- 


(a-methyltri- 


tan). (CcHs)sCCHs, 258.14. Need. 
fal. or et: m.p. 95, Soly. i.w.; 
sl.s.c., 8.h.al.; v.s.et. 

—, 1,1, 2-triphenyl-. (CsHs)2- 
CHCH2Ce6Hs, 258.14. Monocl.leaf.f. 
dil.al. m.p. 54-4.5, b.p. 348-9751, 


Soly. i.w.; v.s.al.; v.s.et. 


Ethaneazobenzene. See Benzene- 
azoethane. 


Ethanedial*. See Glyozal. 
Ethanediamide*. See Oxamide. 


1, 2-Ethanediamine*. See Ethylene- 
diamine. 


1, 1-Ethanedicarboxylie acid, 
hydroxy-2-phenyl-. See 
acid, benzyl-. 
Ethanedinitrile*. See Cyanogen. 
Ethanedioic acid*. See Oxalic acid. 
1, 1-Ethanediol, 2, 2, 2-tribromo-*. 
See Bromal, hydrate. 


ne 
Tartronic 


—, 2, 2, 2-trichloro-*. See Chloral, 
hydrate, 
1, 2-Ethanediol*. See Glycol. 


—, 1, 2-dicyclohexyl- (dodecahydro- 
hydrobenzojn; cyclohexanone pinacol). 
Ci2H2202, 198.17. Need. m.p. 129-30. 
Soly. v.s.bz.; s.pet.eth. 
—, 1, 2-diphenyl-. 
zoin; Isohydrobenzoin, 


See Hydroben- 


—, 1, 1, 2, 2-tetraphenyl-*. See 
Benzopinacol, 

Ethanedioyl chloride*. See Oxalyl 
chloride. 

1, 2-Ethanedisulfonie acid* (ethzl- 
enedisulfonic acid). CeHa(SOsH):, 
190.17. Cr.f.ac.a. m.p. 104. Soly. 
V.8.W.; V.8.8 

1, 2-Ethanedithiol* (dithioglycol; 


ethylene mercaptan; ethylene dimercap- 
tan): HSCH»CH2SH, 94.17, Liq. D. 
1.123, b.p. 146.: Soly. s.al.; v.s.alk.; 
s.NH,OH, 


* Name approved by the International Union of Chemistry. 
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99 —, 2-anilino=- (8-hydroxryethylaniline; 


Ethanenitrile*. See Acetonitrile. 
2-oxo0-2-phenyl-. See Benzoyl 
cyanide. : 


, 


Ethanesulfinic acid* (cthylsulfinic| 99 


acid). C2HsSO2H, 94.11. Syrup. Soly. 
s.alk. 

Ethanesulfonic acid* (ethylsulfonic 
acid). C2HsSO2OH, 110.11. Hyzg.cr. 
Soly. s., deliq.w.; s.al.; s.alk 

—, 2-amino-. See Taurine. 

—, 2-hydroxy-. See Isethionic acid. 
Ethanesulfonyl chloride* (ethylsul- 
fonyl chloride). C2HsSOe2Cl, 128.56. 
Liq. D. 1.35722, b.p. 177.5. Soly. 
d.w.; d.al.; v.s.et. 

, 2-Ethanetetracarboxylic 
atid tetraethyl ester (ethyl sym- 
ethanetetracarborylate). (COOC} 
Hs)2>CHCH(COOC:Hs)2, 318.17. Pr. 
m.p. 76 (72-4), b.p. 305d.  Soly.s.al. 


Ethanethial*, trimer. See sym-Tri- 
thiane, 2, 4, 6-trimethyl-. 


86 nasa agg (ethyl mercaptan; ethyl 
drosulfide; ee thioalcohol). oH s- 
si 62.11. Liq., a 1.43055. D. 
0. m.p. —121 (— 147.3), b.p. 

B27 7 (34.5-5. 5). Soly. 1.5w.; s. 

s.et.; s.alk. 

87 —, sodium derivative (sodium mer- 
captide; sodium thioethylate). C2Hs- 


SNa, 84.10. Wh.cr. Soly. s.w.; s.al. 


88 Ethanethiolic acid*. See Acetic 
' acid, thiol-. 
89 Ethanethionamide*. See Acet- 


RES 


53 & 


amide, thio-. 


1, 1, 1-Ethanetricarboxylic acids 
(ethenyltricarborylic acid). H3C- 
(COOH)s, 162.05. Pr. m.p. te d. 
Soly. s.w.; s.al.; s.et. 

1, 1, 2-Ethanetricarboxylic acid, 
1, 2-dihydroxy-*. See Desozalic 
acid. 

Ethanoie acid*. See Acetic acid. 
—, exo-*. See Glyorylic acid. 
Ethanoie anhydride*. See Acetic 
anhydride. 

Ethanol*. See Ethyl alcohol. 

—, 2-allyl-. See 4-Penten-1-ol*. 

—, i-amino-*. See Acetaldehyde- 
ammonia, 


—, 2-amino-* (8-aminoethyl alcohol; 
ethanolamine; ethylolamine; B-hydroxy- 


lamine). NH2CH2CH:0H, 61.06. 
rs an ..n 1.4539. D. 1.018022, m.p. 
+. 5, b.p.172.2. -Soly. <w.; ~al.; 


0.72et.; s.chl.; sl.s.bz., lgr. 





01 


03 


05 


06 


07 


0s 


09 


10 


ii 


12 


ethozylaniline). CesHsNHCH2CH2 
OH, 137.09. Col.liq. D. 1.1108, b.p. 
286. Soly. v.sl.s.w.; s.al.; s.et.; s.chi. 
—, 2-benzyloxy=- (g!ycolmonobenzyl 
ether; benzyl cellosolve). CsHsCH:- 
OCH2CH:OH, 152.09. Colliq. D. 
1.068, m.p. <—75, b.p. 256. Soly. 
0.4w. 

—, 2-bromo-* (8-bromoethyl alcohol; 
ethylene bromohydrin). CH2BrCH>- 
OH, 124.96. Col.liq., n 1.4915. D. 
1.772072, b.-p. 150.3. Soly. s.w.; 
wal.; xet. 

—, —, acetate (8-bromoethyl acetate). 
CH;COOCH:CH:Br, 166.97. Col. 
liq. D. 1.51422, m.p. —13.8, b.p. 
161.5-4.5. Soly. v.s.w.; oal.; ~et. 
—, 2-butoxy-* (glycol monobuty/ 
ether; butyl cellosolve). CsHsOCH:2- 
CH-OH, 118.11. Col.liq. D. 
0.902722, b.p. 170.6. Soly. 
wal.; cet. 

—, 2-(8-butoxyethoxy)-*. 
ethylene glycol, monobutyl ether. 
—, 2-chloro-* (8-chloroethyl alcohol; 
ethylene chlorohydrin). CH2ClICH:OH, 
80.50. Colliq. D. 1.21322, m.p. 
—69, b.p. 128.8. Soly. -w.; s.al.: 
2.35et. 


zw. 


See Di- 


—, acetate (8-chloroethyl acetate: 
2-chloroethyl ethanoate *).CH3- 
COOCH2CH-Cl, 122.51. Col.lig., x 
1.4247. D. 1.17833, b.p. 145. Soly. 
l.w.; ~al.; cet. 
—, 2%, 2-dichloro-* (8, 8-dichloro- 
ethyl alcohol). CHClCH:OH, 114.95. 
Liq. *D. , b.p. 146. Soly. 
sl.s.w.; s.al-; s.et. 
—, 2-diethylamino-*  (§8-diethyl- 
pe tea 2-hydrorytriethyl- 
in e). (CHa Nee a 
$17.13. Col-lliaq.;s n 14 D. 
0.860133; 0.88422, D-p. 160 “61 3). 


Soly. ~w.; s.et.;s.bz. 
— 2-diethylamino-, p-amino- 
benzoate hydrochloride. See Pro 


caine, hydroc hloride. 


—, 2-dimethylamino-* (8-dimethyl- 
aminoethyl alcohol). (CH3)2.NCH2- 
CH:OH, 89.09. Col.lig., n 1.43. D. 
0.886622, b.p. 135 (131-4). Soly. 
ow.; wal; oet. 

—, 1,2-diphenyl-  (benzylphenyl- 
carbinol). CsH;CH2»CHOHCeHs, 
198.11. Need. m.p. 66-8, b.p. 
167-70 Soly. v.sl.s.w.; s.al.; v.s.et. 
—, 2-ethoxy-* (glycol monoethy; 
ether; cellosolve). _CoHsO0CH2»CH20OH, 
90.08. Colliq. D. 0.931142, b.p. 
135.1. Soly. ow.; ~al.; wet. 





For explanations and abbreviations see beginning of table. 
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13 Ethanol, 


14 
15 


16 7—— 
a 


18 
19 
20 


21 
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23 


25 


26 


27 


28 
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_D. 1.12424f, m.p. 
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2-ethoxy*, acetate 
ethyl acetate; cellosolve acetate) . 
SOCH:CHOCsHs, 132.09. Col. 
: D. 0.974922, b.p. 156.2 (150-60). 
gg ly. 22w.; coal; wet. 
—, 2-(g-ethoxyethoxy)-. See Di- 
ethylene glycol, monoethyl ether. 
2-ethylamino-* = (8-hydroxy- 
diethylamine). C2_H;sHNCH2CH204H, 
89.09. Liq n 1.444. D.0.91422, 
167-94, Soly. v.s.w.; v.s.al.; 


(B-ethox: 
Crisc0 


’ 


2, 2’-ethylenedioxydi-. See 


Triethylene glycol. 

2, 2/-ethyliminodi- (B, B’- 
dihydroxytriethylamine). C2Hs) 
(CH2CH2OH):, 133.13. Yel.liq., 
1.4663. D. 1.013522, b.p. 251-275, 
Soly. s.w.; s.al.; sl.s.et. 

—, 2-heptyl-2-methyl-. 
Nonanol, 2-methyl-*. 
—, 2, 2’-iminodi-. 
amine. 

—, 2-methoxy-* (glycol Ro ce 
ether; methyl cellosolve). OCH: 
CH.OH, 76.06. Col.liq. D. Ot 96602,, 
b.p. 124.3. Soly. ©w.; v.s.al.; s.et. 

, acetate (glycol dnonbinetiel ether 
acetate: methyl cellosolve acetate). CHs- 
COOCH:2CH:20CHs, 118.08. Liq. D. 
1.005438, b.p. 143. Soly. ow. 


—, 2-(8-methoxyethoxy)-. See Di- 
ethylene glycol, monomethyl ether. 
2-methylamino-*. (8-hydrory- 
N-methylethylamine) . CH3sHNCH>2- 
CH:OH, 75.08. Col.liq., n 1.4385. 
D. 0.93722, b.p. 159747. Soly. ~©w.; 
wal.; cet. P 

—_, >, 2’-methyliminodi- (8, 6’-di- 
hydroxy-N- methyldiethylamine). CH3:- 
N(CH2CH2OH)2, 119.11. Liq, 2 
1.4678. D. 1.037732, bp. 246-8747. 
Soly. ow.; ~al.; sl.s.et. 
—, 2-methyl-2-propyl-. 
tanol, 2-methyl-*. 

—, 2, 2’, 2’-nitrilotri- 
amine; triethanolamine; 
hydroxytriethylamine). 
OH)s, 149.13. Vise.col.liq., 5 
212, b.p- 277-9169, 


See 1- 


See Diethanol- 





See 1-Pen- 


(trieth ylol- 
B, p’ 
N( 


Soly. ow.; ~al.; sl.s.et. 

—, 2-nitro-. NO»CH:CH:20H, 91.05, 
Colliq. D. 1.2704, m.p. <-—80, 
b.p. 193.8, Soly., v.s.w.; y.s.al.; 
v.s.et. 

—, 2, 2’-oxydi-. See Diethylene gly- 
col: 


pater oes See 2-Butanol, 
2, 3, 


trimethyl-* 
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632 


—, 1-phenyl-. See Benzyl alcohol, 
a-methyl-. 
—, 2-phenyl-. See Phenethyl alcohol. 
2, 2’-thiodi- (thiodiglycol; bis-B- 
hydroxyethyl sulfide). SCHCiLon 2, 
122.14. Col.ligq., n'1. sto. D. 1.182472, 
m.p. —16, b.p- 1684, Soly. 
al.; sl.s.et. 
—., 2, 2, 2-trichloro-*. CCi:;CH:OH, 
ay 39. Rhomb.tab. D. 1.55028, 
ae ee b.p. 152.2. Soly. sl.s.w.; 


OwW.; 


—, 2, 2, a eridtioelielel dee See 
Chloral, alcoholate. 


Ethanolamine. 
2-amino-*. 


See Ethanol, 


1-Ethanone, 2-ethoxy-1, 2-diphe- 
nyl-. See Benzoin, ethyl ether. 
Ethanoyl bromide*. See Acetyl 
bromide. 

Ethanoyl chloride*. See Acetyl 
chloride. ; 

Ethanayl fluoride*. | See Acetyl flue- 
rvae. 

Ethanoyl iodide*. See Acetyl iodide. 
Ethanoyl peroxide*. See Acetyl 
peroxide. . 
Ethene*. See Hthylene. 


—, ethenyloxy-*. See Vinyl ether. 
—., ethenylthio-*. | See Vinyl sulfide. 
Ethenol. See Vinyl alcohol. 
Ethenone. See Ketene. 
Ethenylamine*. See Vinylamine. 
Ethenyltricarboxylie acid. See 
1, 1, 1-Ethanetricarboxylic acid*. j 
Ether. See Ethyl ether. 

—, allyl cresyl. See Ether, allyl tolyl. 
—, allyl ethyl (-ghorunre ene*), 
C.H;OCH2CH:CH ol.liq., 
n 1.38810. D. C768 ne Sw: ran ths 
Soly.i.w.; eal.; et. 
—, allyl isoamyl 
propenoxy)butane*) . 23 Ho 
OCH2CH2CH(CHs)a2, 128,42... vid. 
b.p. 120. Soly. v.sl.s.w.; ~al.; eet. 
—., allyl methyl (S-methonumropene. 
CH::CHCH20CHs, 72:06. ‘ol. liq. 
D. 0.7734, b.p. 46. Soly. v-sl.s.w.; 
cal.; vet. 


—, allyl 2-naphiay a OCHCH. CHL, 
naphthalene*). CyoH: 
184.09. Oil, b.p. d. 210. Soly. i.w. 


=, aye Bart semanas ee 
zene*). C OCH 134.08 
Col. oil. > 0. pes b.p. 192, Soly. 
i.w.; s.al.; et. 


(3-methyl-1-(2- 
Cc Cc 


* Name approved by the International Union of Chemistry. 


56 Ether, allyl o-tolyl (2- abot apencay) 


«57 


59 


61 
62 


67 


70 


-_ methyl ether). 
rnd we n 4346. 
Soly. d 
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toluene*; allyl o-cresyl ether) 
CHCH:0CsH:CHs, 148.09. 
0.96938, b.p. 205-8; 85, 

—, allyl m-tolyl (3-(2-propenory)- 
toluene*) . CH2:CHCH20CéH;:CHs, 
148.09. D. 0.96544, b.p. 211-4; 
92-42, 

allyl p-tolyl (4-(2-propenozy)- 
toluene*). CH2:CHCH:0CsH:CHs, 
148.09. D. 0.9728}, b.p. 214.5; 9122, 
—, B-aminoethylethyl. See (Ethyl- 
amine, B-ethoxy-*. 

, amyl ethyl (1-ethoxypentane*) . 
C2:Hs0(CHa2)4CHs, 116.12. Liq. D. 
0.75932, b.p. 119-20. Soly. sl.s.w.; 


wal.; cet. 


—, amyl methyl. 
1-methory-*. 
amyl 
CH:(CH2).O 
111”. 

—, benzyl butyl (1-benzylorybutane). 
CeHsCH20(CHe)sCHs, 164.12 D. 
0.931032, b.p. 220-17. Soly. i,w.; 
~woal.; wet. 

_—, henxyl ethyl herd crutoluens), 
C:HsOCH2CcHs, 136.09. Col.lia. 
0.94922, b.p. 185. Soly. i.w.; 
eet. 


—_ fon methyl (a- IE? alata 

CsH:CH:0CHs, 122.08. 

0.98722, .b.p. 174. Soly. i, a: ; sal; 

8.et. 

—, benzyl 2-naphthyl _(2-benzyl- 

oxynaphthalene*). CsHsCH20Ci0H7 

234.11. Leaf.f.al. m.p. 99. Soly. 

i.w.; v.s.al.; vis.et.; s.chl., bz. 

_, SidliGromepkanyi (4, 4’-di- 

bromodiphenyl ether; 1-bromo-4-(4-bro- 

mophenoxy)benzene*), _BrCsHsOCeHs- 

Br, 327.89. Leaf.f.al. BRE 53-4 

(54-6), b.p. 338-40. Soly. i.w.; 

.; ~et.; v.s.bz. 

=, bis-6-chloroethy] (1-chloro-2- 

Se at pg ler a sym-dichloro- 
l ether; B, B’-dichlorodiethyl ether). 

(Cleat 0," i, 98. Liq, n 1.457. 

D. 1.22222, m.p. —50, b.p. 178. 
Soly. 1.02w.; 8.al.; s.et. 

. bis-g-chlorolsopropy! tara 
2-(B-chloroisopropoxry) propane f 
cio arene! ether) ClICH»sCH- 
ee Sans 2Cl, 171.01. Col. 
liq. D. 1.1127,. b.p. 487.1 (93-518). 
Soly. 0.19 w. 

, bischloromethyl (chloro(chloro- 
methoxy) methane*; sym-dichlorodi- 
eS CIOCH:2Cl, 114.95. 

+ 1.31542, b. p- 106. 
wet. 


2:- 


Oi. D. 


See  Pentane, 


phenal (amozxybenzene). 
6Hs, 164.12. Liq. b.p. 


coal.; 


‘gehts 








u1—, 


7q 


~ col 


73 


74 


75 


76 
V7 


D. 18 


79 


80 


81 


82 


83 


85 


86 


bis(p-chlorophenyl) 4, 4’-di- 
chlorodiphenyl ethery. (ClCsH,)20, 
238.98. » 1.611. D. 1.316442, b.p. 
312-4. Soly. i.w. 

—, bis-§-ethoxyethyl (1-ethory-2- 
(B-ethoxyethoxy) ethane*; diethylene gly- 
diethyl ether; diethyl carbitol). 
(C2Hs0CH2CH2)20, 162.14. Col.liq. 
D. 0.90722, b.p. 188. Soly. ow. 

—, bis-p-nitrophenyl (1-nitro-4-(4- 
nitrophenoxy) benzene*; 4’-dinitrodi- 
phenyl ether). NO2CeHsOCsHsNOsz, 
260.08. Yel.need.f.al. m.p. 142-3. 
Soly. i.w.; sl.s.al.; sl.s.et.; s.ac.a., bz. 


—, bispentachloroethyl  (penta- 
chloro(pentachloroethory)ethane*; per= 
chloroether; decachlorodiethyl ether). 


C2oClsOC2Cls, 418.57. Tetr.scales. 
1.90034, m.p. 69, b.p. d 

—, #6-bromoethyl ethyl (1-bromo-2- 
ethoxryethane*; B-bromoethyl ether). Br- 
CH2CH20C2Hs, 152.99. D. 1.3703, 
b.p. 126-9. Soly.sl.s.w.; ~al.; ~et. 
—, bromophenyl methyl. See 
Anisole, bromo-. 
—, butyl cresyl. 
tolyl. 


D. 


See Ether, butyl 


butyl ethyl (l-ethorybutane*). 
(CoH) O(CH)sC Hs, 102.11... Col.liq. 
D. 0.75242, m.p.. —124, b.p. 91.4 
(90-3). Soly. iw.; ~al; cet. 
tert-butyl ethyl (2-ethory-2- 
methyl p¥opane*). CsHsO0C(CHs)s, 
102.11. Liq. D. 0.751922, b.p. 68-9. 
Soly. i.w-.; s.al.; s.et. 
—, butyl 2-furyImethyl (butyl fur- 
furyl ether). CsHsOCH20C4Hp, 154.11, 
Col.liq. D.. 0.95572, b.p. 189-9075, 
Soly. i.w.; s.al.; v.s.et. 
—, butyl methyl (1-methorybutane*). 
CH;30(CH?2)3CHs, 88.09. Col.liq. 
D. 0.7643: 0.74422, m.p. —115.5, b.p. 
70.3. Soly. v.sl.s.w.; eal.; xet. 


—, butyl phenyl (butorybenzene*). 
CH3(CH2):0CeHs, 150.11. Col.liq. 
D.. 0.9508; 0.930022, b.p. 210.3 
(98-929) . 

—, n-butyl tetrahydrofurfuryl. 
See Furan, 2-butoxymethyltetrahydro-. 
—, butyl o-tolyl (2-butorytoluene*; 
butyl o-cresyl ether). 3C6Hs0- 
COE As, 164.12. D. 0.94378, 
b.p. 223.0. 

—, butyl m-tolyl (3- butorytoluene*). 
CHsCsHsOCiHo, 164.12. D. 0.94078, 
b.p. 229.2: 

butyl 
CH;C«s6H:0 
b.p. 229.5. 


-tolyl (4-butorytoluene*). 
«Ho, 164.12. D. 0.94198, 


For explanations and abbreviations see beginning of table. 
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Ether, cetyl phenyl (1-phenoryhexra- 
decane*). CcsHsOCH2(CH2)14CHs, 
318.30.' Leaf; 2  1.45562?-*. D 
0.843454-4, m.p. 41.8, b.p. 200!. 
chlorodiethyl. See 
chloroethyl ethyl. 
a-chloroethyl ethyl (1-chloro- 
1-ethoxryethane*; a-chlorodiethyl ether). 
CH;:CHCIOC2H;, 108.53. b.p. 98 
part.d. 
—, #-chloroethyl ethyl (1-chloro- 
2-ethoxy suber B-chlorodiethyl ether). 
CH2CICH20C2Hs, 108.53. Liq. D. 
1.05723; 0.98922, b.p. 107-8. 
—, chloromethyl methyl (chloro- 
methoxymethane*). ClCH2OCHs, 
80.50. Lig., n 1.3974. D. 1.06252, 
m.p. — 103.5, b.p. 59.5. Soly. d.w.; 
s.al.; s.et. 
—, chlorophenyl ethyl. 
tole, chloro-. 
—, cresyl ethyl. 
tolyl. 
—, cresyl methyl. 
tolyl. 
—, eresyl propyl. 
tolyl. 
—, decachlorodiethyl. 
bis(pentachloroethyl). 
—, diallyl. See Allyl ether. 
—, di-n-amyl. See Ams ether. 
—, dibenzyl. See Benzyl ether. 
—_, 4, 4/-dibromodiphenyl. 
Ether, bis-p-bromophenyl. 
—, dibutyl. See Butyl ether. 
—, dicetyl. See Cetyl ether. 
—, dichloro-. See Lther, 
dichloroethyl ethyl. 
—, 6, B’-dichlorodiethyl. 
bis-B-chloroethyl. 
sym-dichlorodimethyl. 
Ether, bischloromethyl. 
4, 4’~dichlorodiphenyl. 
Ether, bis-p-chlorophenyl. 
sym-dichloroethyl. 
bis-B-chloroethyl. 
a, p-dichloroethyl ethyl (1, 2- 
dichloro-1-ethoryethane*; dichloroether; 
a, p-dichloroethyl ether). CH 


Ether, 


’ 


See Phene- 


See Ether, ethyl 
See Ether, methyl 
See Ether, propyl 


See Ether, 


See 


a, B- 
See Ether, 
See 
See 
= See Lther, 


- 


CICHC 10C2Hs, 142.98. Col.inflam. 
liq. D. 1.17423, b.p. 140-5. Soly. 
v.8.al.; v.s.et. 


—, 8, 6’-dichloroisopropyl. See 
Ether, bis-f-chloroisopropyl. 
—, diethyl. See Mthyl ether. 


—, di-n-heptyl. See Meptyl ether. 





11 —, 2, 2’/-dihydroxydiethyl. See Di- 
ethylene glycol. ‘ 
-|12 —, 2, 2/-dihydroxyethyl. See Di-— 


ethylene glycol. 


13 —, diisoamyl. See Isoamyl ether. 

14 —, diisobutyl. See Isobutyl ether. 
15 —, diisopropyl. See Isopropyl ether. 
16 —, dimethyl. See Methyl ether. 

17 —, dinaphthyl. See Naphthyl ether. 
18 —, di-n-octyl. See Octyl ether. 

19 —, diphenyl. See Phenyl ether. 

20 —, di-n-propyl. See Propyl ether, 
21 —, divinyl. See Vinyl ether. 

22 —, ethylene diphenyl. See Ethane, 


ZL; 2- diphenoxy-*. 

—, ethyl thirty (ethyl fur- 
furyl ether). CsHsOCH20C2Hg, 126.08. _ 
Colliq. D. 0.984422, b.p. 149.5— 
50.577, Soly. i.w.; s.al.; s.et. 


—, ethyl heptyl ie, es «areas 
CoHs0(CH2) «CHs, 144.16. 0.7907, 
b.p. 166.6. Soly. i.w.; s.al.; s.et. 
ethyl hexyl (1-ethoryhexane*). 
C2H;0(CH2) sCHs3, 130, 14. Liq. he 
0.83279, b.p. 137. Soly. i.w.; v.s.al.; 
s.et. 

—, ethylidene diethyl. See Acetal. 


— _ ethylidene dimethyl. See Ethane, 
i. i dimethozy-*. 


—, ethyl say ohne 1-ethoxry-3-methyl- 
butane*). H2CH2CH(CHs)z, * 
116.12. Col. ae °D. 0.76448, b-.p. 
112. Soly.i.w.; eal.; eet. 
—, ethyl nhs (1-ethory-2-methyl- 
pr opane* a H;sOCH»CH(CHs):2, 
to2. re Col i D. 0.75142, _ b.p- 
80(78-80). ee ly. iw. oal.; cet. 
28 —, ethyl riveiivias (2-ethoxypro- 
ane*), C2zHsOCH( ale BBO. Col. 
iq. D. 0.7453, b.p. 54. Soly. 
s.w.; wal.; cet. 
_, pore methyl (methoxryethane*). 
CH;:0C2Hs, 60.06. Col.liq. or | gas. 
D. 0.72603, b.p. 7.9(11-2). Soly- 
s.w.; ~al.; eet. 
—, ethyl p-methylaminoethyl. See 
Ethylamine, p-ethoxy-N-methyl-. 
—., ethyl 64-morpholylethyl. 
Morpholine, 4-(B-ethoxyethyl)-. 


32 —, ethyl Acnenh 1 (l-ethory- 
naphthalene*). CioH7OC2Hs, 172.09. 
Liq., n 1.602. D. 1.06148; 1.0548%¢, 
m.p- 5.5, b.p. 276.4; 160%. Soly. 


iw. : v.s.al.; v.s.et. 


25 


26 
252 


= 


26 


27 


31 See 


* Name approved by the International Union of Chemistry. 
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38 —, ethyl tetrahydrofurfuryl. 


41 


42 


47 
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33 Ether, ethyl 2-naphthyl (2-ethory-| 51 —, isoamyl phenyl (isoamorybenzene; 


naphthalene*; bromelia; nerolin (new)). 
CwH;OCsHs, 172.09. Pl., n 1.593247, 
D. 1.060625, m.p. 37. 5, b.p. 282. 
Soly. i.w.; sl.s.al.; s.et. 
ethyl octyl (1-ethoryoctane*). 
pe 2 a ae 158:17. Liq. D. 
0.7947, b.p. 182-4, Soly. i.w.; 
s.al.; s.et. 
—, ethyl phenyl. See Phenetole. 


—, ethyl propargyl. See Propyne, 
3-ethoxry-*. 


—, ethyl propyl (1l-ethorypropane*). 
C2Hs0C3H;, 88.09. Col. liq., n 1.36948. 


D. 0.747 (0.73222), m.p.. <—79, 
b-P- 64(61.4). Soly. s.w.;  oal.; 
et. 


See 
Furan, 2-ethorymethyltetrahydro-. 


—, ethyl o-tolyl (2-ethorytoluene*; 
| o-cresyl ethyl ether). CH3sCsHs:OCzHs, 
136.09. Liq., n 1.508"3, D. 0.959215;3, 
b.p. 180.1; 69.6—70.2". 

—, ethyl m-tolyl (3-cthorytoluene*). 
CH3:CsH:0C2Hs, 136.09. n 1.513. 
D. 0.95608, b.p. 192; 73—5%. 


, ethyl p-tolyl (4-ethorytoluene). 
CH3C«Hs0C2Hs, 136.09. Liq.,n 
1.51075. D. 0.96623, b.p. 189.9; 
70-15, 

ere vinyl (ethenoryethane*). 
.CH:CH:0C:Hs, 72.06. Liq. D 
0.76316. 35.5. Soly. 
s.al., 
~, yee methyl Furfur yl 
methyl ether). CsH30CH20CHs, 1 
Col.liqg. D. 1.016372, b.p. inde iy 


sl.s.w.; 


y Pek: 





Soly. i.w.; s.al.; v.s.et. 


heptyl methyl (1-methoryhep- 
CH30C;His, 130.14. Col. ha: 
149.8. Soly. i.w. 


tane*). 
D...0. 788, b.p- 
coal.; 

_, a Ota. (1-phenoxryhep- 
mee man, CH2)«CHs, 192.16. D. 
0.93198, b.p. Shs. 8. 

—_, hexyl phenyl (herylorybenzene; 
1-phenoxyhexane*). CH3(CH2)sOCeHs, 
178.14. D. 0.94263, b.p. 246. 





—, isoamyl ti-naphthyl (1-(7- 
methylbutory) naphthalene*). CioH7-| 
OCH:CH:2CH(CHs3):, 214.14. Liq., n 
1.570542, D. 1.0069'%?, b.p. 317-| 
ey d. 
“TE isoamyl 2-naphthyl (2-(7- 
meth hylbutory)naphthalene*). CioH7- 
CHiCHsCH(CHs):, 214.14. Leaf., 
4 1.5768". D. 1.015532, m.p. 26.5, 
b.p. 323-6 d. Soly. i.w.; 8.al.; set. 


52 


54 


55 


57 


58 


59 


61 


64 —, methyl pro 


66 


67 


3-methyl-1-phenozybuta ne). CsHs0- 
(CH2)eCH(CHs3)2, 164.12. Col.lig., n 
1.4872. D. 0.9198”, b.p. 225. 

—, isobutyl methyl (i- Lene ee 
methylpropane*). CH:0CH2CH- 
(CHs)2, 88.09. Liq. D. 0.75073, b.p. 
59741, Soly. i.w.; s.al.; set. 


—, isobutyl phenyl  (isobutory- 
benzene; _ 2-methyl-1-phenorypropane). 
(CH3s)2>CHCH20CeHs, 150.11. -Col. 
liq. D. 0.93948, b.p. 198. 

—, isopropyl methyl (2-methorypro- 
pane*).. CH30CH(CHs)2, 74.08. Col. 
liq. D. 0.73473§, b.p. 32.577. Soly. 
sl.s.w.; s.al.; s.et. 

—, isopropyl phenyl (isopropory- 
benzene; 2-phenorypropane). (CHs:)2- 
CHOC¢Hs,136.09.Col.lig. D. 0.9464}3, 
b.p. 177.2. 


—, methylene diethyL See Meth- 
ane, diethory-*. 
—, methylene dimethyl. See Meth- 


ane, dimethory-*. 


—, o,o’-methylenediphenyl. See 
Xanthene. 
—, methylenedipropyl. See Meth- 


ane, dipropoxry-*. 

—, methyl 1-naphthyl (1-methory- 
naphthalene*; methyl a-naphthyl ether). 
CioH7OCHs, 158.08. Col. oe n 


1.623213-9, D. 1.0964142, m.p. <—10, 
b.p. 265~-9 (258). Soly. iw.) v.s.al.; 
v.8.et.; s.bz. 


—, methyl 2-naphthyl (2-methory- 
naphthalene*; methyl B-naphthyl ether; 
nerolin(old); yara-yara). CioH7OCHs, 
158.08. Col.leaf.f.et. m.p. 72, b.p. 
274. Soly. si.s.w.;  sl.s.al.;. v.s.et.; 
s.CSe, bz. 


—, methyl phenyl. See Anisole. 


—, methyl propargyl. See Propyne, 
3-methoxy-*. 

(1-methorypro- 
iy CHa, 74.08. Col. 
liq., n 1.3579. D. 0.73822, b.p. 38.9. 
Soly. 3.055w.; wal.; cet. 
—, methyl 6-quinolyl. 
line, 6-methoxy-. 
—,methyl o-tolyl (2-methorytoluene*; 
o-cresyl methyl ether). CH;sCsHsOCHs, 
122.08. Liq.,n 1.519944. D. 0.985148, 
b.p. 171.3. Soly. ; v.s.al.; v.s.et 
methyl m-tolyl (3-methorytolu- 
CH;Cs6H:OCHs, 122.08. Lia., 
D. 0.976638, b.p. 177.2 


pane*). CH30CH2! 


See Quino- 


i.w.; 


ene*). 
n 1.506. 
(172-3). 


For explanations and abbreviations see beginning of table. 
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Lia., 
176.5 


ene*). CH3CseHsOCHs, 122.08 
nm 4,512. 


D. 0.975738, b.p- 
(173-4). 


—, 1-naphthyl Brox (1-proposry- 
naphthalene*). 1H7OCH2C H2C Hs, 
186.11. Liq., n 1.592818-4, D. 1.044738-4, 
b.p. 298-9. 

2-naphthyl 


—_, ropyl (2-propory- 
naphthalene*). 10H7OCH2C H2CHs, 
186.11. Need. m.p. 39.540. 

—, oetyl phenyl (1-phenoryoctane*). 
CsH;0(CH2)7CHs, 206.17. Col.liq. D. 
0.913948, m.p. 8, b.p. 285.2. 

—, perchloro-. See Ether, bis(penta- 
chloroethyl). 

—, phenyl ropyl (propoxryben- 
zene*), Cal;OCcEL, 136.09. Col.liq. 
ut La b.p. 190.5. Soly. s.al.; 
s.et. 

—, phenyl vinyl (ethenoxrybenzene*). 
CsHsOCH:CH2, 120.06. b.p. 155-6. 
—, propyl o-tolyl (2-proporytoluene*; 
o-cresyl propyl ether). 3CsHs0- 
(CH2)2CHs, 150.11. D. 0.95178, b.p. 
204.1. 

—, propyl m-tolyl_ (3-proporytolu- 
ene*). CHsCeHsOCsHz, 150.11. D. 
0.94848, b.p. 210.6. 


—, propyl p-tolyl (4-proporytoluene*). 
CH;C.Hs0C3H7, 150.11. D. 0.94978, 
b.p. 210.4. 

Ethine. See Acetylene. 

Ethinyl tribromide. See Ethylene, 
tribromo-. 

Ethinyl trichloride. See Ethylene, 
trichloro-. 

Ethionic anhydride (carbyl sulfate; 


1, 3, 2, 4-dioradithiane 2, 4-bisdioxide). 


SO2:0CH2CH28020, 188.15. Deliq.cr. 
m.p. 80. Soly. d.w. 

Ethocain. See Procaine, hydrochlo- 
ride. 

Ethoxyamine* (a-ethylhydroxyl- 
amine). C2HsONHe2, 61.06. Col.liq. 
D. 0.88375, b.p. 68. Soly. »w.; 
oal.; eet. 

Ethyl. For ethyl derivatives see the 


parent compounds (e.g., for ethylben- 
zene see Benzene, ethyl-), For ethyl 
esters of organic acids see the acids. 


Ethyl acetate. See Acetic acid, 
ethyl ester. 
Ethyl alcohol (ethanol*; methyl- 


carbinol; alcohol; spirit of wine). CHs- 
CH2OH, 46.05. Jol.liq., n 1.3624218.%, 
D. 0.789322; 0.7850544, m.p. — 117.3; 
— 114.6, b.p. 78.5 (78.37). Soly. ©w.; 
sxet.; »chl.; s.me.al. 


—., For other derivatives see Ethanol. 





87 


88 


89 


91 


92 


93 


95 


96 


97 


98 
99 


00 
o1 


02 


03 


esters with organic acids. . 
“ethyl ester,” under the names of ee 


acids. 
Ethylamine* (aminoethane). C2H;- 
NHo, 45.06. ollig. .D. 0.70593; 
0.68938, m.p. —80.6, b.p. 16.6. 
Soly. ow.; ~al-; ~et. 

—, hydrobromide (ethylammonium 
bromide*). C2HsNHo2-HBr, 125.99. D. 
1.74122, m.p. 159.5. 

—, hydrochloride (ethylammonium 
chloride*). C2oHsNHe:-HCl, 81.53) 
Monocl., deliq.leaf. D. 1.204522. m.p. 
109 (76-80), bp. d, 315, Soly. 
23817w.; s.al.; i.et. . 
—, N-benzal- (N-ethylbenzalimine; 
N-benzylideneethylamine). _CsHsCH:- 
NC2Hz, 133.09. n 1.54172. D. 0.93738, 


b.p. 195. Soly.i.w.; weal; cet. 
—, B, B-diethoxy-* (aminoacetal; acet- 
alylamine). (C2H;O)2CHCH:2N H2, 
133.13. Liq., n 1.4120. D. 0.916148, 
b.p. 163; 52-32. Soly. s.w.; s.al.; 
s.et.; s.chl. 
—, 8, 6-diethoxy-N, N-dimethyl- 
dimethylaminoacetal). _ (CHs)2NCH2- 
H(OC2Hs5)2, 161,16. Yel.liq. D. 
0.8857, bp. 170-1,. Soly. s.w.; s.al.; 
s.et. 
—, a, adimethyl-. 
amine. 
—, f-ethoxy-* (8-aminoethyl ethyl 
ether). C2HsOCH2CH2NH2, 89.09. 
Liq., n 1.4101. D. 0.851242, b.p. 108. 
Soly. ~w.; wal.; cet. 
—, p-ethoxy-N-methyl- (ethyl B- 
methylaminoethyl ether). CHsNHCH: 
CHLOCsHs, 103.11. Liq., n 1.4147. 
D. 0.836322, b.p. 114-5. 
—, £#-hydroxy-. See Ethanol, 
amino-*. 
—, p-hydroxy-N, N-dimethyl-. 
Ethanol, 2-dimethylamino-*, 
—, 6-hydroxy-N-methyl-. 
anol, 2-methylamino-*. 
—, a-phenyl-. See Benzylamine, o 
methyl-. 
—, p-phenyl-. See Phenethylamine. 
Ethyl arsenate (triethyl arsenate, 
ethyl orthoar semana. (C2Hs5)sAsO4 
226.05. D. 1.3264%, b.p. 238. Soly. 
d.c.w. 
Ethyl arsenite (triethyl arsenite, 
ethyl orthoarsenite). (CsHs)3A80s 
210.05. D. 1.2249, b.p. 166. Soly. 
d.c.w. 
Ethyl borate (triethyl borate; tri 
ethoxyboron). B(OC2H5)a, 145.94. Col 
liq., n 1.381. . 0.864%45, b.p. 120 
Soly. d.w.; ~al.; et. 


See tert-Butyl- 


2- 
See 


See Eth- 
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04 Ethyl bromide (bromoethane*). CH:- 
CH2Br, 108.96. Col.liq., n 1.42386. 
D. 1.43072; 1.450538, m.p. —119, 
b.p. 38.0. ‘Soly. 1.089, 0.9674, 0. 91% 
w.; wal.; oet.; ochl. 

05 —, yinyl-. See 1-Bujene, 4-bromo-*. 

06 Ethyl chloride (chlorocthane*). CH:;- 
CH:Cl, 64.50. Col.liq. or gas. e 
0.92142, m.p. —138.7, b.-p. 12.2. 
Soly. 0.574% w.; 48.3%al.; ~et. 

G7 Ethyl cyanide. See Propionitrile. 


08 Ethyl disulfide (ethyldithioethane*; 
diethyl disulfide). OES ‘ea § * 


Oil, n 1.50633%. D. 0.9926722, 
153-4. Soly. v.sls.w.; ~al.; eg 
69 Ethylene (ethene*; elayl). CH2:CH:, 
28. orek =r n1.3637%, D. 1.2459 
g/l; m.p. 169.4; frz. 
—181, p. —103.9. Soly. 25.6% 


em$w.; 360cm‘%al.; s.et. 


10 —, esters. See ‘‘diacetate,’” “diben- 

' ~ zgoate,”’ etc. under Glycol. 

ii —, bromo-. See Vinyl bromide. 

12 —, 1-bromo-2-phenyl-. See Sity- 
rene, 8-bromo-. 

13 —, butyl-. See 1-Hezene*. 

14 —, sec-butyl-. See 1-Pentene, 3- 
methyl-*. 

15 —, tert-butyl-. See 1-Butene, 3, 3- 
dimethyl-*. 

16 —, 1-buty1-1-methyl-. See 1-Her-| 

“ene, 2-methyl-*. 

17 —, J-butyi-2-methyl-. See 2-Hep- 
tene*. 

28 —, 1-sec-butyl-i-methyl-. See 1+ 
Pentene, 2, 3-dimethyl-*. 

19 —, 1-sec-butyl-2-methyl-. See 2- 


Hezxene, 4-methyl-*. 

20 —, chloro-. See Vinyl chloride. 

21 —, 1,2-dibromo- (acetylene di- 
bromide; sym-dibromoethylene). CHBr:- 
CHBr, 185. 85. Col.liq., n 1.5428. 
D. 2.27254, m.p. cis —53; trans 
—6.5, b.p. cis 11074; trans 108. 
Soly. i.w.; v.s.al.; v.s.et. 

22 —, 1, {-dichloro- (uns-dichloroethy- 
lene). CH2:CClh, 96.93. Liq. 
1.25034, b.p. 37. Soly. i.w. 

23 —, 1, 2(or sym)-dichloro- (acetylene 
dichloride). CHCI1:CHCI, 96.93. [cis: 

n 1.44905. D. 1.26538, m.p. 
—50, b.p. 48.4. trans: “Liq., n 
1.45195. . 1.29158, mp. —80.5, 
oe Soly. i.w.; ~al.; et. 

“P4 — 1, 1(or uns) _diethyl-. 
1-Butene, 2-ethyl-*. 

25 —, 1, 2(or sym)-diethyl-. 
Hezene*. 





See 


See 3- 





26 —, 1, 1-diethyl-2-methyl-. 
Pentene, 3-ethyl-*, 


See 2- 


27 —, 1 2(or sym)-diisopropyl-. See 
3-Hezene, 2, 5-dimethyl-*. 

28 —, 1, 1(or uns)~dimethyl-. See Pro- 
pene, 2-methyl-* 

29 —, 1, 2(or sym) -aiinettiyL. See 
2-Butene*. 

30 —,1, 1-dimethyl-2-propyl-. See 2- 
Hezene, 2-methyl-*, 

31 —,1, 2-dimethyl-1-propyl-. See 2- 


Hexene, 3-methyl-*. 

—, 1, i-diphenyl- (uns-diphenylethyl- 

ene). (CsHs)2C:CHe, 180.09. Col. 

liq., 2 1.61014, D. 1.03834; 1.020648, 

m.p. 9, b.p. 277. 

33 —, trans-1, 2-diphenyl-. See Siézd- 

bene. 

—, ethyl-. See 1-Butene*. 

—, 1-ethyl-1, 2-dimethyl-. 

Pentene, 3-methyl-*. 

36 —, 2-ethyl-1, 1-dimethyl-. 

2-Pentene, 2-methyl-*. 

—, 1-ethyl-i-isobutyl-. 

tene, 2-ethyl-3-methyl-*. 

38 —, 1-ethyl-2-isopropyl-. 
Hexene, 2-methyl-*. 


32 


34 
35 See 2- 
See 
See 1-Bu- 


See 3- 


37 


39 —, 1-ethyl-i-methyl-. See 1-Bu- 
tene, 2-methyl-*. : 

40 —, 1-ethyl-2-methyl-. See 2-Pen- 
tene*. 

41 —, 1i-ethyl-i-propyl-. See i1-Pen- 
tene, 2-ethyl-*. 

42 —, Jrethyl-2 =propyl-. See 3-Hep- 
tene*. 

43 —, ethyltrimethyl-. See 2-Pentene, 


2, 3-dimethyl-*. 


44 —,iodo-. See Vinyl iodide. 

45 —, isoamyl-. See 1-Herene, 5 
methyl-*. 

46 —, isobutyl-. See 1-Pentene, 4- 
methyl-*. 

47 —, 1-isobutyl-i-methyl-. See 1- 
Pentene, 2, 4-dimethyl-*. 

48 —, 1-isobutyl-2-methyl-. See 2- 
Hezene, 5-methyl-*. 

49 —, isopropyl-. See 1-Buiene, 3- 
methyl-*. 


50 —,1-isopropyl-1, 2-dimethyl-. See 
2-Pentene, 3, 4-dimethyl-*. 

51 —, 2-isopropyl-1, 1-dimethyl-. 
2-Pentene, 2, 4-dimethyl-*. 
1-isopropyl-1-methyl-. 

Butene, 2, 3-dimethyl-*. 
53 —, 1-isopropyl-2-methyl-. 
Pentene, 4-methyl-*. 


See 


52 See 1- 


See 2- 


For explanations and shtrevintions see beginning: of table. 
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Ethylene, methyl-. 
—, 1-methyl-1-phenyl-,. 
zene, taopropenyl-. 

—, Lemme thy ts PORT ars 
Pentene, 2-methyl-*. 

—, I-methyl-2-propyl. 
ene™®, 


—, perchloro-, 
chloro-. 

—, phenyl-. 
——, propyl-. 
- pseudobutyl-. 
3, $e dimethyl-*, 
—, tetrachloro- 
CCh:CCh, 165,838, 
D.. 1.6311, m.p. —22.35, b.p. 
121.20. Soly. i.w.; eal.; et. 

-, tletralodo-. Clo:Cly, 531.68. Yel. 
monocl.pr. D. 2.98842, m.p. 187, 
b.p. subl. Soly. i.w.; sl.s.al.; al.s.et.; 
v.4.CS2: s.bz., chl., tol., ac.a, 

“, totramethy!-. 
2, 3-dimethyl-*, 

1, totraphenyl-. (Colts) 2C:C(Co- 
ie 332. 16; Col.monocl, or rhomb. 
f.b4. m.p. 227(221) tee 425, Soly. 
i,w.; V.8l.e.al.) viele. ‘ot yp v.8.ba, 

~, tribromo-  (ethinil 
CHBr:C Bry, 264,76. Liq. 
b.p. 168-4; 53-59, 

- trichloro- (ethinyl trichloride), 
CHCL:OCh, 131.88, Col.liq., n 1.4777. 
D. 1.455604, m.p. —738(—86), b.p. 
87. Soly. O.lw.; al,; et. 

-, trimethyl-. See 2-Butene, 3 
methyl, 

, triphenyl- (a-phenylatilbene). (Co- 
H5)sC:CHCyHy, 256,12. Narrow leaf, 
f.al. or ac.a, M.p. 72-3, b.p. 220-114, 


See Propene*. 
See Ben- 


See 1- 
See 2-Hex- 
See Ethylene, tetra- 
See Styrene, 


See 1-Pentene*. 


See 1-Butene, 


(perchloroethylene). 
Jolliq., nm 1.50547, 


See 2-Butene, 


tribromide). 
D. 2.708%5, 


Soly. i.w.; v.s.al.; v.s.et. 
, Vinyl-. See 1, 8-Butadiene*, 
Ethylene bromide = (1, 2-dibromo- 


ethane™®; ethylene .dibraemide glycol 
dibromide), Cy BrCHeBr, 187.86. Col. 
liq., m 1.53789. D. 2.170144, m.p,. 


0.07(10), Dep. 
wal; et, 
Kthylene bromohydrin. 
anol, 2-bromo-", 
Ethylenccarboxylle acid, 
ie acid, 
Ethylene chloride (1, 2-dichloroeth- 
ane*; ethylene dichloride; glycol di- 
chloride), CHaClCHsCl, 98.95. Col. 
liq., m 1.44432, D. 1.25749, 
35,3, bp. 83.5-3,7. Soly. 0.92%; 
0. 869%w,.; s.al.; et.) s.ord.org.soly, 


131.6. Soly. 0.431%w,; 


See Lth- 


See Acryl- 








2 —, N, N’-diphenyl- 


2 Kthylene glycol. 


m.p. 














See Hth- 
See Lth- 


Kthylene chlorobromide. 
ane, 1-bromo-2-chloro-*, 
Ethylene chlorohydrin. 
anol, 2-chloro-*, 


Ethylene cyanide, See Succinont- 


trile, 

Ethylene cyanohydritii See Hydra- 
erylonurile, 

hamid pa het anh Ni 2-ethane- 
diamine*) , HaChaCr He Ne 08. 
Colliq., r 4540071, 89044", 
m.p. 8.5, b.p. 116, iain Soly. 


8.w.; 0. 236 et.; 1.b%. 
Ethylenediamine(hydrate). NH:- 
CH:CHaN Hy H20, 78.09. Col.liq., a 
rise D. 0.96344, m.p. 10, p- 
8 
—, drochloride (ethylenediammon- 
ium Aydrooy HCl: N HeCH2CHN He 
HCl, 135-01. n 1,633. 
(sym-diphenyl- 
ethylene rial i) ethylenedipheny! ldia- 
mtn @). CvHs NHCH:CH:NH SoH, 
212.14. Col.leaf.f.dilal. mp. 65. 
Soly. i.w.; v.s.al.; v.s.et. 
1, 1-Ethylenedicarboxylie acid, 2- 
phenyl-. See Malonic acid, benzal-. 
cis-1, 2-Ethylenedicarboxylic acid. 
See Maleic acid, 


trans-1, 2-Ethylenedicarboxylle 


acid. See Fumariec acid, 

Ethylene dilodide. See Lthylene 
iodide, : 

Kthylene dimercaptan. See 1, 2- 


Kthanedithiol™. 


Kthylenediphenyldiamine. See 
Ethylenediamine, N, N’-diphenyl-. 
Ethylene diphenyl ether. See Lth- 
ane, 1, 2-diphenoxry-*, 
Kthylenedisulfonic acid. See 1, 2- 
Ethanedisulfonic acid*, 

Kthylene ethylidene ether. See 


1, 3-Dioxolane, 2-methyl-. 

See Glycol, 
Ethylene imine, See Bthilenimine. 
Kthylene iodide (1, 2-ditedoethane*; 


ethylene diiodide; glycol  jsaere-nt CHe- 
ICHyl, 281.87. Yel.monocl.pr.f.et. 
D. 2.1321", m.p. 81-2, b.p. d. Soly. 
al.s.w.; s.al.; s.et. : 
Ethylene lactic acid, See /ydra- 
cr ylic acid, 

Kthylene mereaptan. See 1, 2- 
Rthanedithiol*, 

Ethylene nitrate. See Glycol, dint- 
trate 

Kthylene nitrite. See Glycol, dini- 
trite. 
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nee ee ee eee 
99 Ethylene oxide (1, a-apnayalanasy 18 Ethyl nitrite ntiroue ether),  CoHs- 
ovirane). (CH2)20, 44.03, Lliq. or ONO, 75.05, l. or yelsh.liq. D. 
08 n 1,8598884, D. a g/l; 0. JOOI-6, b.p. 17, Soly. v.sl.s.w.; 
8871, M.p.,.—111.3,. bp. 10.7.|  mal.; s.et. 
Soly. ow.; al.; »et. 19 Ethyloglycolic acid. See Acetic acid, 
00 —, dimethyl- (1, 2-epoay-2- ethowxy-. 
meth, pane: isobutylene o x id e),| 20 Ethylolamine. See Zthanol, 2- 
rathadrep a20, 72.06, Lig. D. 0.831, amino-*, 
a1 Ethyl orthoarsenate. See Lthyl 
; b.p. 51-2. Soly. s.al.; s.et. arsenate, 
01 KEthylenimine (dimethylenimine; di-| 2% Ethyl orthoarsenite. See Ethyl 
hydroazirine). NHCH2C Ha, 43.05. Oil, arsenite, 
238 Kthyl orthosilicate. Teas, 
D. 0.83222, b.p. 55-6, Soly. ow.;s.al. gral “seh lig D. ae 342, D.p. 
02 Ethyl ether (ethoxyethane*; diethyl| , 65.0. SOL. d.w.; v.s.al.; cet, 
ghar: ether; hy owide; sulfuric ether).| 2 Ethyl oxide, See Ethyl ether. 
CaHs, 74.08. Col.liq. ar rhomb,,| 25 Ethyl phosphate (triethyl phosphate) 
a 1, 3542417... D. 0.71352", m.p. (Cally PO 182.14. Liq., n 1.40616”. 
stab. — 116.2; unst. — 123.3, b.p. 34.5. DD. 1.068623, b.p. 216. Soly. 100%d. 
et 7.4220, 5.64%w.; oo al. : wet.; w.; 8.al.; 8. et: 
1, bz.; 8.cone.H2S04, 26 Ethyl phosphite (triethyl phosphite) 
03 Cen ye Aa fluoride puceter hanes), CH;- {oH o)aPOs, 166.14. Col.liq., n 1. 4079. 
D, 2.1989 g/I- 0.968742, b.p. 156.5. Soly. i.w. 
b.p. aoe Of Soly. 1984cm'w,; v.s.al.; v.s.al.; v.s.et. 
v,8.0t. 27 Ethyl selenide _(diethylselenide). 
04 Ethyl hydrogen sulfate. See Lthyl- (Cr s)aSe, 137.28. Liq., n 1.4768. 
sulfuric ac - 1.230028, b.p. 108. Soly. i.w. 
05 b's hydrosulfide. See Hthane-| 28 Ethyl silicate. See Ethyl orthosilicate. 
thiol*, 


29 Ethyl sulfate (diethyl sulfate). 
06 Ethylidene bromide. See Ethane, (CaH5)2504, 154.14. Col. oily liq., n 








1, 1-dibromo-*, 1.3902. D. 1.1804f; 1.17224, m.p 
07 Ethylidene chloride. See Ethane, ~26, Dep. 208 sl.d. (96%). Soly. 1 
* 1, 1-dichloro-*, sl.d.w.; ©, d.h.al.; eet. 
otf rac-| 30 Ethyl sulfide ethylthioethane*; dt- 
08 Aphyidene Syanohydrin. See Lac cig bub), © (Oatlos8 Me 14. Col. 
" iq., 1 . 2p, 
09 pihyiidene si! glycol, tribromo-. See ot i02"1, in 92. gas Obs 
Brom ydrate, s.al.; B.et. 


10 —, trichloro-. See Choral, hydrate. | 31 Kthylsulfinie acid. See Hthanesul- 
11 Eth lidene iodide. See Hthane, 1, 1- finic acid*, 

diiodo-*, 82 Ethyl sulfite (diethyl sulfite). (C2Hs)2- 

12 Ethyl iodide (iodoethane*), CHsCH>- SOs, 138.14. Col.liq., n 1.4198". D. 

155.96. Col, lig. » m 1,622270, DD 1.10629; 1. Cray b.p. 158 (161.3), 


1 93342; 1.924544, m.p. — 108.5 (105- Soly. s.d.w 8.et. 

11), b.p. 72.2. Soly. 0.4%w.; s.al.;! 33 Ethyl- sulfone (hull fongléeRane®; 

s.et.; 8.bz., chi. diethyl sulfone). (C2xHs5)28O2, 122.14. 

Ethyl isoe erade thylearbyl 4 Rhomb.pl. D. 1.35742, m.p. 73-4 
TERING. BOOB ate a sobox| (70), Dep 248... Soly. 16.6w w.hct.1 

D. 0. 7aboe Yet: p. <—66, b.p. 79. v.s.bz., 1.pet.eth, 

Soly. v.s.w.; ~al.; et. 34 Ethylsulfonic acid. See Lthanesul- 
14 Ethyl ketone. See 3-Pentanone*. in ba ded? Cuhgnsden tig hha 

‘ 7 . 35 Ethyl sulfoxide (et pls Sinylethane*; 

15 Ethyl mercaptan. See Lthanethiol*, diethyl sulfoxide), © (CHy)280, 106.14. 
16 Ethyl! mustard oil. See Tsothio- Syrupy liq. m.p. 5, b.p. 89160" Soly. 
.- cyanic acid, ethyl ester. 8.W.; 8.aL.; 8.et. 


17 Ethyl nitrate (nitric ether), Cals-| 36 Ethylsulfurie acid (ethyl hydrogen. 
" ONOs, 91,05. Col,inflam,liq., n sulfate; acid ethyl sulfate), Crlts- 
1,384844%.5, D. 1.10542, m.p. —102 OSOsH, 126.11. Col, oily liq, D. 
(-—112), b.p. 88.7. Soly. 1.3%(i.) w.; 1.31642, db. p. 280, d. Soly. v.s.w.; 
oal.; eb, s.al.; s.et. 








For explanations and abbreviations see beginning of table. 
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Ethyl telluride (tellurium ethyl; 
diethyl telluride). (CoHs)eTe, 185.58. 
Red-yel.liqa. D. 1.59938, b.p. 138. 
Soly. i.w.; 8.al. : 

Ethyl thioalcohol. See Ethanethiol*. 
Ethyne*. See Acetylene. 

Ethynyl bromide. See Acetylene, 
bromo-. 

a-Eucaine. CisHxNOs, 333.22. Shin- 


ing pr.cr. m.p. 103-5. Soly. v.s.et. 
hydrochloride. CisH2;NOs-HCl-- 
H2O, 387.70. Rosettes f.sm.cr. m.p. 
ca. 200 d. Soly. 10w.; 117al.; sl.s.et. 
B-Eucaine (benzamine; betacaine). 
CisHaNOs, 247.17. Wh.cr. m.p. 78 
(91). Soly. v.s.et. 
—, hydrochloride. CisH2NO2-HCl, 
283.64. Wh.pl. or pr. m.p. 268 d. 
Soly. 3.33w.; 3.53al.; s.et.; s.chl. 
—, lactate Sole op 2, 6-trimethyl- 
iperidine lactate; benzamine lactate; 
benzovleinuldiacetonealhamine lactate) . 
CisH1NO2:C3H6O3,. 337.22, Col.cr. 
Soly. s.w.; s.al. 
Eucalyptole. See Cineole. 
Eugenic acid. See Hugenol. 
Eugenol SUE Re bea eugente acid). 
CH::CHCH2CsH3(OCHs)OH, | 164. 09. 
Col. ha. , n 1.541624, “D. 1.066422 
1.062024, m.p. 10.3, b.p- 252-3. Soly. 
v.sl.s.w.; cal; wo ete: s.chl., oils. 


—, methyl ether. See Veratrole, 4- 
allyl-. 
—, methyl-. See Veratrole, 4-allyl-. 


Engetie acid (5-allyl-3-methoxrysali- 
cylic acid; eugetinic acid): , CsHsCeHe- 
(OCH,)(OH)COOH, 208.09. Pr.f.w. 
m.p. anh, 127, b.p.d. . Soly~sl.s.c.w.,; 
s.al.; s.et.; 8. (NHi)2COs. 


Eupittone (heramethoryaurin; ewpit- 
tonic acid). CwHs(OC Hs) 003, 470.20. 
Or.need.f.al. m.p. 200 d.. Soly. 
sl.s.b.al.; s.glac.ac.a.; s.alk,, bl. color. 
Euxanthic acid.  CioHieO10-3H20, 
458.17. Pa.yelmeed. m.p. 155-8 d. 
(162), b.p. d. Soly. sls.w.; s.bial.; 
v.sl.s.et.; s.alk. 
Euxanthone(1,7-dihydroryzanthone). 
HOCsH3(CO)(O)CeHs0H, 228.06. Yel. 


pee m.p. 240, b.p. subl.d. Soly, 
; s.h.al. ‘ sl.s.et.; s.alk, 

—_, Sotivetlinlny ce See Gentisin. 

Evernie acid (orsellinic acid 4- 

everninate; lecanoric acid monomethyl 

ether). CyvHisO7, 332.12. Need. or 

age m.p. 168- -9 d. (164). Soly. 


., V.8l.8.h.w.; 8.al.; s.et. 
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Everninie acid (2-hydrozy-6-methyl- 
anisic acid; orsellinic acid 4-methyl 
ether). CH;0CcH2(OH) (CHs, COOH, 
182.08. Cr.f.w. m.p. 170-1 d, (157) 
Soly. s.h.w.; s.al.; s.et.; s.h.bz.. 
d-Evodiamine. CisHirN;O, 303.16. 
Yel.leaf. m.p. 278. Soly. i. dil.a 
i-Evodiamine (hydrate). CisHuN > 
O-H2O, 321.17. Rhomt leaf. m.p. 
146-7. 

Exalgin. See Acetanilide, N-methyl-. 
6-Fenchanol. See Isofenchyl alcohol. 
2-Fenchanone. See Fenchone. 
l-a-Fenchene (i-7, 7-dimethyl-2-meth- 
ylenenorcamphane). CioHis, 136.12. 
Liq., n_ 1.4724. D. 0.864%, b.p. 
158 (155-6). Soly. i.w.; eal.; cet. 
d-Fenchone (d-2-fenchanone; d-1, 3, 
8-trimethyl-2 arc aie ac fen~ 


chone). EO ee BBs Oil, n 
1.464745. D. 04608, m.p. 6, 
b.p. 193-5. Soles i.w.} v.s.al.; v.s.et. 


Ferulic acid (4- Ritiros Saat ocy- 
cinnamic acid), O(OCHs) CeH3sCH:- 
CHCOOH, 194.08. Rhomb.need.f.w. 
m.p. 168 (169-70), b.p. d. Soly. 
s.h.w.; v.s.aL; sl.s;et.; sl.s.bz. 

Filixic acid. CssH4oO12, 652.31. 
m.p. 184 . (160). 
si.s.et.; 8.CSs. 

Fisetin (3, 7,3’;4/-tetrahydroxyflavone). 
HOCs6H s00[C 6H3(OH)s}C(OH)CO, 


286.08. Perieed m.p. 360. Soly. 
i.w.; s.al.; sl.s.et.; sl.s.bz. 
Flavaniline (2-(p-aminophenyl)lepi- 
dine). NH2CsHiCoHsN-CHs, 234.13, 
Col.pr.f.bz. m.p. 97. Soly. v.sl.s.w.; 
s.al.; s.bz. 

3) By a9 8s 4’-Flavenpentol. 
Catechol. 

Flavianie acid, histidine salt. 
Histidine, diflavianate. 

Flavol (2, 6-anthracenediol*; 
thradiol). HOCsHs(CH)2Cc HOT, 
210.08. Yel.cr.powd.f.al. m.p. 295- 
300 d. (270 d.). Soly. i.w.; v.s.al.; 
V.8.et.; 5.8C.a. 

Flavone (2- phenylchromone; 2-phenyl- 
-1, 4-benzopyrone). CeHsOC( (Hes 


CHCO, 222.08. Col.flgr. m.p. 97. 


el] 
Soly. i.w.; s.al.; s.et. 
—, 5, 7-dihydroxy-, 


Cr. 
Soly.. i.w.; i.al.; 


See d- 


See 


See Chrysin. 

3, 5, 7, 2’, 4/-pentahydroxy-. See 
Morin, 

—, 3, 5, 7, 3’ 7 4/-DERCRMTROSaES See 


Querce tin, 
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77 Flavone, _3, 7, 3’, 4’-tetrahydroxy-. 


See Fisetin. 


Flavopurpurin -(1, 2, 6-trihydroxryan- 
thraquinone). HOCs6Hs(CO)2C6H2- 
(OH)s, 256.06. Yel.need.f.al. m.p. 
>360, b.p. 459. Soly. v.sl.s.h.w.; 
s.h.al.; sl.s.et. 

Fluoran (9-hydroxy-9-xanthene-o-ben- 
zote acid lactone). Cx»Hi203, 300.09. 
Flat. need. m.p. 173-5. Soly. s.al.; 
s.H2SOu, HNOs. 

2, 7-dihydroxy-. 
quinonephthalein. 
Fluoranthene (idryl). CisHio, 202.08. 
Col.monocl.need.f.al. m.p. 110, b.p. 
_ 2518. Soly. i.w.; si.s.c.al.; v.s.et.; 
s.CSe, ac.a. 


Fluorene 
; pe danas rae 


— 


See Hydro- 


(diphenylenemethane). 
166,08. Col.leaf.f.al. 


m.p. 116 (100-7), b.p. 295 (298). 
Soly. i.w.; sl.s.al.; v.s.et:; s.bz., CS. 


83 —, keto-... See 9-Flucrenone*. 
84 —, 9-oxo~. See 9-Fluorenone*. 
85 Fluorene alcohol. See 9-Fluorenol*. 
86, 9-Fluoerenol* (fluorene alcohol; di- 


87 


89 


91 
92 


phenylenecarbinol) . CsHsCHOHC:sHa, 


182.08. Hex.need.f.w. m.p. 153 (156), 
Soly. s.al.; s.et.; s.bz. 

9-Fluorenone* (9-oxoflworene; keto- 
* fluorene; diphenylene .ketone). CoHy- 


~ COCsH,, 180.06. 
neal 


84, b.p. 341.5. Soly. i.w.; v.8.al.; 
v.s.et. 
Fluorescein (resorcinol phthalein). C20- 
Hi205, 332.09. Or.-red cr.powd. m.p. 
312-8. d.(d. 290). Soly. i.w.; s.al.; 
sl.s.et.; s.alk.sol., dil.a., h.glac.ac.a.; 
i.bz., chl. 

—, dibromohydroxymercuri-, di- 
sodium salt. See Mercurochrome 220 
soluble. 

—, 4, 5-dihydroxy-. See Gallein. 


—, %, 4, 5, 7-tetrabromo-. See Eo- 
sin. 

—, 2, 4, 5, 7-tetraiodo-. 
rosin. 

Fluoro-. See the parent compounds 


(e.g., for fluorobenzene see Benzene, 
fluoro-.) 


Yel.rhomb:pr. m.p. 


See Eryth- 


93 Fluoroform (trifluoromethane*), 


94 Formal. 


“CHFs, 70.01. Gas. a 2040atm.. 
Soly. 75cm$w.; 394.5cm‘%al.; sl.s.chl. 


See Methane, dimethory-*. 
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Formaldehyde (methanal*; oxometh- 
ane). HCHO, 30.02. Col.gas. D. 
0.815-32, m.p. —92, bp. —21. 
Soly. s.w.; s.al.; s.et, 
diethyl acetal. 


thi 
diethoxry-*, pase 


See 


—, dimethyl acetal. See Methane, 
dimethoxy-*, 
—, dipropyl acetal. See Methane, 
dipropoxy-*. 
—, oxime (formoxime; formaldoxime). 


HCH:NOH, 45.03. 


Col.tiq. b.p. 84. 
Soly. ca. 10, d.h.w. 


—, &-thienyl-. See 2-Thiophene- 
carbonal. 
—, thio- (trimer) (s-trithiane; tri- 


methylene trisul fide; trithioformaldehyde; 
methanethial* (trimer). SCH2:SCH>2- 


wee 138.23. Tetr.pr. m.p. 215-6, 


b.p. subl. Soly.i.c., sl.s.h.w.; sl.s.al.; 
sl.s.et. 


Formaldoxime. See Formaldehyde, 
oxime. 

Formamide (methanamide*). 
HCONH)», 45.03. Col.liq., n1.4453022-7, 
D. 1.13422; 1.129228, m.p. _2.55, 
b.p. 210.7 d. (92-5), Soly. OW. 


oal.; sl.s.et.; sl.s.bz. ‘ 
—, oxime (methenyl amidoxime; isure- 
tin). HC(:NOH) NHz, 60.05. 
Rhomb.f.acet. or al. m.p. 114, b.p. d. 
Soly. s.w.; sl.s.al.; sl.s.et.; i.bz. 


—, chloro-. See Carbamyl chloride. 


—, N, N-diethyl- (N-for myldiethyl- 
amine). HCON(C2Hs5)2, 101.09. Col. 
liq, D: 0.90822, b.p. 174-6. Soly. 


8.W.; 8.al.; a.et. 

—, N, N=diphenyl- (N-formyldiphe- 
nylamine; N-phenylformanilide). 
HCON(GeHs)2, 197.09. Rhomb.f.al. 
D. 1.230*2, m.p. 74(70-1), b.p. 220. 
Soly. 8.h.w.;/s.al.; s.et.; ¢.bz. 

—, N-ethyl- (N-ethylmethanamide). 
HCONHC:2Hsg, 73.06. Lig. D. 0.9523,, 
b.p. 197-9. Soly. xw.; wal.; wet. 
—, N-phenyl-. See Formanilide. 

—, ureido-. See Biuret. 


Formamidine, amino-. 
dine. 


See Guani- 


—, N, N’-diphenyl-. 
CHNHCeHs, 196.11. Need.f.al. m.p. 
136, b.p. >250. Sor. sl.s.w.; s.al,; 
Yes s.bz., acet., chl., CS2; sl.s.pet. 
eth. 


Formamine. 
tetramine. 


CeHsN:- 


See Hexamethylene- 


For explanations and abbreviations see beginning of table. 
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Formanilide (N-phenylformamide). 
HCONHCG¢Hs, 121.06. Col.monocl. 
pr. DD. 1.14377%; 1.11247, m.p. 
47.5, b.p. 271. -Soly. s.w.; v.s.al.; 
s.et. 

—, N«phenyl-. See Formamide, 
N, N-diphenyl-. 
Formic acid 
HCOOH, 46.02. 
D. 1.226474; 
b.p. 100.7. 
wet.; »glyc. 
—, allyl ester (allyl formate; whe 
penyl methanoate*), HCOOCH2: H:- 
CH:, 86.05. Liq. D. 0.9484, b.p. 
83. Soly. sl.s.w.; s.al.; cet. 

—, amyl ester (amyl formate; pentyl 
methanoate*). HCOO(CH2)4CHs, 
116.09. Coldliq., n 1.395145. D. 
0.892644, m.p. —73.5, b.-p. 130.4. 
Soly. si.s.w.; 2al.; ~et. 

benzyl ester (benzyl formate; 
benzyl methanoate). HCOOCH:CcHs, 
136.06. Arom.liq. D. 1.08142, b-p. 
203.4. Soly. i.w.; s.al.; »et. 


(methanoic acid*). 
Col.liq., n 1.37137. 
1.22042, m.p. 8.40, 
Soly. w.; coal; 


, 





—, butyl] ester (butyl formate; butyl 
methanoate*). HCOOCsHs, 102.08. 
Col.liq., m 1.3891. D. 0.91083; 0.88488, 
m.p. —90.0, b.p. 106.8. Soly. 
sl.s.w.; eal.; cet. . 

—, sec-butyl ester. HCOOCH(CH:)- 
C:Hs, 102.08. D. 0.88272, b.p. 97. 
Soly. sl.s.w.; eal.; et. 

—, ethyl ester (ethyl formate; ethyl 
methanoate*). HCOOC2Hs, 74.05. Col. 
liq., n 1.35975. D. 0.92367, m.p. 
—80.5, b.-p. 54.3. Soly. 11.8%w.; 
s.al.: s.et. ; 
—,ethyleneester. See Glycol, diformate. 
—, geranyl ester. See Geraniol, 
formate. 

—, heptyl ester (nsheptyl formate) - 
HOOOCrLs, 144.12. Sol.liq. D. 
0.8948, b.p. 176.7. Soly- i.w.; 8.al.; 


s.et. 

—, hexyl ester (n-heryl formate). 
HCOO(CH2)sCHs, 130.11. Col.liq. 
D. 0.8989, b.p. 153.6. Soly. v.s.w.; 


woal.; et. 


isoamyl ester (y-methylbutyl meth- 
HCOO(CHe)2CH(CHa)s, 


anoate*), 


116.09. Col.liq.,n 1.391. D. peetot s 
b.p. 123.5. Soly. 0.307%w.;  s.al.; 
wet. 


—, isobutyl ester (isobutyl formate; 


B-methyl propyl methanoate*). HCO- 
OCH:CH(CHs)2, 102.08. Col.liq., n 
1.385849, D. 0.87522, m.p. —95.3, 


b.p. 98.2. Soly. 1.01%w.; eal.; eet. 
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—, isopropyl ester (isopropyl meth- 
anoate*). HCOOCH(CHo:, 88.06. 
Liq. D. 0.883%; 0.87372, b.p. 71.3 


(66.5-8.5). Soly. 2.12w.; eal.; vet. 

—, --linalyl ester. See JU-Linalodl, 
formate. 
—, methyl] ester (methyl methanoate*; 
methyl formate). HCOOCHs, 60.03. 
Col.liq., 44. D. 0.981498; 
0.9752, m.p. —99.0, b-p. 31.50. 
Soly. 30.4%w.; al.; s.et.; s.me.al. 

—, octyl ester (n-octyl formate). 
HCOO(CH2)7CHs, 158.14. Col.liq., 2 
1.414. D. 0.872144, b.p. 198. | Soly. 


l.w. 
—, BERR henacyl ester. HCOO- 
CH2COCsHiCcHs, 240.09. m.p. 74. 


—, propyl ester (n- yl formate), 
HOOOC.H;, 88.06. Cor iq., n 1.3771. 
D. 0.900622, m.p. —92.9, b.p. 81.3. 
Soly. 2.79%w.; wal.; cet. 


—, acetyl-. See Pyruvic acid. 

—, o-aminobenzoyl-. See Isatice 
acid, 

—, benzoyl-. See Glyoxrylic acid, 


phenyl-. 

—, chloro-, butyl ester (n-but 
chlorocarbonate). | Cl1COO(CH2):C Ha, 
136.53. D. 1.07478, bp. 140-5 
Soly. d.w.; d.al.; et. 

ethyl ester (ethyl chloro- 
methanoate*; ethyl chlorocarbonate). 
CICOOC:Hs, 108.50. Col.liq. D- 
1.13842, m.p. — 80.6, ab 94. Soly. 
d.w.: d.al.; s.et.; s.bz., ehl. ; 
—, —, isoamyl ester (y-methylbutyl 
hloromethanoate*; isoamyl chlorocar- 
bonate). ClCOOCsHu, 150.54. Col, 
liq. D. 1.02488, b.p. 156. Soly. 
d.w.; wal.; eet. 

—, —, isobutyl ester (8-methylpropyl 
chloromethanoate*; isobutyl chlorocar- 
bonate). CICOOCH2CH(CHs)s, 136.53. 
Col.liqg. D. 1.03744, b.p. 130. oly, 
d.w.; s., d.al.; et.; s.bz., chl. 

—, —, methyl ester (methyl chloro- 
methanoate*; methyl gilermanbonates 
CICOOCHs, 94.48. Col.liq. : 
1.23614, b.p. 71.4. Soly. d.w.; ~al. 
eet.; s.bz., chl. 3 


—, —, propyl] ester (n-propyl chloro 
Cicbd tt. 





’ ’ 


carbonate). OCH:CH:C Hs 
122.51. Colliq. D. 904, b.p. 
116. Soly. d.w.; al; cet. 
—, trichloromethyl ester. 
Diphosgene. 
—, eyano-, ethyl ester (ethyl cyano 
methanoate*; cyanoethyl carbonate 
CNCOOC:Hs, 99.05. Liq, D, 1.013 
b.p. 116. Soly. i.w.; s.al.; s.et. 


Sec 
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6 — acid, phenyl-. 
acid 


[7 —, peat See 2-Thiophene- 
acetic acid, a-keto- 

LS Formoh drazide* eon gat ce ia 
HCONHNH:, 60.05. Yel.pl. or ee 
ps2 "a Soly. i.w.; s.h.al.; s.h.et.; 
v.s.chl., bz. 

9 rel: acid (methylnitrolic 


acid). HC(:NOH)NOs, 90.03. Need. 
f.et. m.p. 64. Ly. .v.s£.w.; s.al.; 
v.s.et. 

4) Formosa camphor. See d-Camphor. 

yi Formoxime. See Formaldehyde, oxime. 

32 Formyl chloride, chloro-. See 
Phosgene. : 

3 Franguia emodin. See Emodin. 

4 Frangulin. CxH=»Os, 404.16. Yel. 
need. m.p. 226. Soly.  v.sl.s.w.; 
_s.h.al.; s.h.et.; s.h.bz. 

5 Fraxin. CrsHisOw, 370.14. Need.f. 
Loe m.p. 190. Soly. s.h.w.;  s.al.;! 


6 p-Fructosamine (iseglucosamine; iso- 
dextrosamine). CH2»OH(CHOH);- 
COCH2NHe, 179.11. Syrup. Soiy. 
i.al.; i.et.; s.dil.a. - 

7 v-Fructose (lerulose; fruit 
CeHnOc, 180.09. Need. 
1.59872; 1.66938; eB 105(95). 
V.8.W.3 6.71al.; 's.et. 


8 Fructosin. See Levulin (synthetic). 
9 Fruit sugar. See v-Fructose. 


1 Fucose (2, 3, 4, 5-tetrahydroryhezanal* 

(one form)). CsHuOs, 164.09. Need. 

al. m.p. a b.p. d. Soly. v.s.w.; 
1.66”al.; i.et. 


2 Fulminic acid, silver salt (silver 
fulminate; fulminating om AgCNO, 


sugar). 
w. D. 
Soly. 


149.89. Sm.wh. need.f.w. 
set ° ort s.al.; 8. TOM: 
i 

3 Hulminurte aeld (2-cyano-2-nitroeth- 
anamide*; cyanonitroacetamide; isocy- 
anuric ‘acid). CNCH(NO:)CONHs:, 


~~ 129.05. Col.pr.f.al.m.p.145exp. 
8.w.; 8.al.; v.sl.s.et.; i.chl., bz., 


4 Fumarie acid (trans-butenedivic acid*; 


Soly. 
er. 





trans-1, 2-ethylenedicarborylic acid). 
HOOCCH:CHCOOH, 116.03. Col. 
monocl.pr. D. 1.6357, m.p. 287 
293-5), b.p. 290; subl. 200. Soly,| 
oye 98100 w.; 5.7527, 4.767%al.; 0.7235) 

; visl.s.CCh, chl. 


oa. =, diethyl ester (ethyl famaratti 
J diethyl fumarate). (:-CHCOOCHs):, 
'172.09. Col.liq. D. 1.05438, 
0.6, b.p. 218. Soly. sl.s.w.; 


m.p- 
s.al.; s.et.| 


67 —, 


68 —, bromo-. 


69 


70 
71 
72 


73 
74 
75 


76 


V7 


78 — 


79 


80 


81 


82 


83 


84 


85 


See Benzoic| 66 —, dimethyl ester (methyl fumarate). 


ey CHCOO H3)2, 144.06. Col.triel. af 
m.p. 102, b.p. 192. Soly. i.w. 
sl.s.al.; sl.s.et.; s.c.chi. 

=> monoethy| ester (monoethyl fuma- 
rate). HOOCCH: CHCOOC?Hsg, 144. 06. 
Pl. m.p. 66, b.p. 147%. Soly. sl.s.w. 


y.s.al.; v.s.et. 

BrC(COOH): pS OR Hs 
194.94. Pl. m.p. 185-6, b.p. d. 2! 
Soly. s.w.; s.al. 
— _ chloro-. C1IC(COOH):CHCOOH, 
150.48, Plf.ac.a. m.p. 191-2, b.p. 
subl. Soly. v.s.w.; yv.s.al.;  v.s.et.; 
sl.s.bz. 
—, methyl-. See Mesaconie acid. 
Furacrolein. See Acrolein, 8-2-furyl-. 
Furacrylic acid. See 2-Furanacrylic 


acid, 

Fural. See Furfural. 

2-Furaldehyde. See furfural. 

Furan (furfuran). OCH:CHCH:CH, 
a he SE 

68.03. Col.liq., n 1.42157. D. 0.936672. 


b.p. 3175. Soly. i.w.; v.s.al.; v.s.et. 
—, 2%-acetyl-. See Ketone, 2-furyl 
methyl. 
—, 2-benzoyl-. See Ketone, 2-furyl 
phenyl. 

—, 3-bromo- = (8-furyl bromide). 
CsH3BrO, 146.94. Liq., n'1.4981. 


» bop. 101.9—2:2744, 


1.650% Soly. i.w.; 
s.al. 

—, 2-butoxymethyltetrahydro- 
(tetrahydrofurfuryl n-butyl ether). Ce 
H7O-CH20CiNe, 158.14. Col.liqg. D. 
0. 915072, b.p. 194.5-6.07%!. Soly. 
1.W.; 8. al.; ; B.et. 

“ ‘2. chloro (8-chlorofurfuran). Cr 
HsClO, 102.48. Col.hq., nm 1/4571. 
D. 1.192372, b.p. 77.2-7.5'4. Soly. 
i-w.; 8.al. 

—., 2-chloromercuri-. 
303.09. Col.cr.powd.f.al. 
Soly. iow. oe lnahe sl.s.et. 


—, 2-(chloromethyl)- (furfuryl chlo- 
ride), CiHsOCH:Cl, 116.50. Col. liq., 
n1.4941. D. 1.1783%2, b.p. 49.1-9.4%, 
Soly. i.w.; s.al.; s.et. 

2-(chlo1 bape 8 hate cat can 
(te trahydrofurfuryl chloride). CaH7O-- 
CHeCl, 120.53. Col.liq. D. 1.110222, 
b.p. 149.0-9.571. 

—, 2%-(diethoxymethyl- (furfural 
diethyl acetal). CxsHs0-CH(OC:Hs)2, 
170.11. Col.liq. b.p. 184-5. Soly. 
i.w.} v.s.al. 

—, 2, 5-dimethyl-. CH3C.;H:O-CHs, 
96.06. Col.liq., n 1.4363. D. 0.902617,7, 
b.p. 94. Soly. i.w.; s.al.;8.¢t.; s.chl., 
ac.a., bz. 


C.:H30+HeCl, 
m.p. 148. 


Por explanations and abbreviations see beginning of table. 
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Furan, 2, 5-dinitro-. C:H2O(NO2)2, 

158.03. Need-f.w., pr-f.al. m.p- 101. 

Soly. i-c.al.; s.et. 

—, 2, 5-diphenyl-. C:H20(CsHs)2, 

220.09. Need. or leaf.f.dil.al. m.p- 

91, b.p. 343-5. .Soly. i.w.; v-s.al. 

v.s.et.; 8.most org. ‘solv. 

= 2-ethoxymethyltetrahydro- 

eet drofurfuryl ethyl ether). CaH7O-- 
CH2OC2Hs, 130.11. Col.liq. D. 0.9386. 


b.p. 152-4726, 

—, 2-iodo-. CsH3I0, 193.94. -Col. 
lig. b.p. 43-55. Soly. v.s.et. 

—, 8-iodo-. C:HsIO, 193.94. Col. 
liq. D. 2.04572, b.p. 132.272. Soly. 
i.w.; set. 

—, 2, 2’-mercuridi-. See Mercury, 
di-2-furyl-. 

—, 2-methyl-. See Silvan. 

—, 3-methyl-. C:HsO-CH:, 82.05. 
Col.liq. D. 0.92348, b.p. 65.5. Soly. 
s.al.; s.et. 

—, 2-nitro-. ©CsH30-NOe, 113.03. 


Lt.yel.monocl.f.pet. poe gine 28.8— 
9.2. Soly. i.w.; s.et.; 

—, tetrahydro- Bia oxide). 
OCH»CH2CH:CHe, 72.06. Liq. b.p. 
Le ea! 


} 
67.. Soly. v.s.w.; s.al. 
—, thio. See Thiophene. 

2, 3, 4-trichloro-. CsHChO. 
171, 38, D. 4.547122, b.p. 151.7—2.774, 
2-Furanacetonitrile (2-furylacetoni- 
trile; furfuryl cyanide), _CsH30-CH>- 
CN, 107.05. Col.liq. D. 1.08548, 
m.p. 78-80%.. Soly. sl.s.w.; v.s.al.; 
v.s.et. 
2-Furanacrylie acid (8-2-furylacrylic 





04 


- 05 


06 2 
07 


08 
09 


10 
11 
12 


13 


14 
15 
16 


17 


15 


—, propyl ester (wpropyl.furaerylate)- 
CsHs0CH:CHCOOC3H;, 180.09. rp 
liq. D. 1,0744, Bers 1197. Soly. 


i.w.; 8.al. ; 
2-Furancarbinol., See 
See. Furfural. 


alcohol. 
2-Furancarbonal*. 
2-Furancarbonyl aoe See Py- 
romucyl chloride. 
2-Furancarboxylie acid. 
mucic acid. 
3-Furancarboxylic acid (3-furoi 
acid). CsHsO-COOH, 112.03. Col 
need.f.w. m.p. 120.5-1.5, b.p. 105- 
102. Soly. i.c.w.; v.s.et. 
—,4, 5-dihydro-5-keto-. 
acid. 
—, 2, 5-dimethyl-. 
acid. 
—, 2-methyl-. 
126.05. 
s.al.; s.et. 
—, —, ethyl ester. 
C:Hs, 154.08. 
Soly. i.w.; s-et. 
_, tetrahydro-5-0xo-. See Para 
conic acid. 
2, 5-Furandiearbonyl chloride. Se 
Dehydromucyl chloride.‘ 
2, 3-Furandicarboxylic 
H20(COOH)2, | 156.08. -Col.cr.powd 
m.p. 225. Soly. s.w.; s.al.; s.et 
—, dimethyl ester. CsaH20(COOHS): 
184.06. Col.gran.er. m.p. 
Soly. i.w.;s.al.; v.s.et. 
2, 5-Furandicarboxylie acid. Se 
Dehydromuciec acid. 


Furfury 
See Pyro- 


See Aconi 
See Pyrotritari 


CH;:CsH20-COOH 
Col.cr.f.w. m.p. 102-3. Soly 


CH:CsH:0-COO 
Col.liq. b-p. 85-7” 


acid. Cy 


acid; 2-furalacetic acid; furacrylic acid).| 19 2, 5-Furandione. See Maleic an 

CsH30CH: CHCOOH, 138. 05. Wh.cr. hydride. 

nage : Le ie b-p. 226. Soly. i.w.; 20 2 Foren See Furfur 
ylamine 

—_, pani ester (n-amyl furfuracrylate) . 

21 Furfural (2-furancarbonal*; 2-fural 
gees ceaee Saad ye Moe dehyde; fural; furfuraldehyde; furoli 
iw. it pee 52608, ap ian 15084) a4 
—, butyl ester (n-butyl furacrylate). Daa. ! i ee 
CalsOCH: CC OO Cure, S041 cot a; em ion. Soly. 8.5 

a 228 - 121 . 
ot : s.al, sete - a 22 —, diacetate (furfurylidene diacetate 
—, ethyl ester (ethyl furfuracrylate; C<5:0CH (OORT pra Oe - Ce 
ethyl furacrylate; ethyl B-1-furylacryl- (143--4%), Soly. iw att sp 
ate). CsH30-CH:CHCOOC:2 Hs, 166. 08. ; " 4 
Col.liq. D. 1.089124, m.p. 24.5, b.p.| 23 —, diethyl acetal. See Furan, 4 
118-91; 132-3138, Soly. i.w.; 8. al. (diethoxymethyl)-. 
—, moda ester (methyl AER 24 —, hydramide (trifuraldiamine; fui 
CiH30CI :;CHCOOCHs, 152.06, Col. furamide; hydrofuramide). (CsHsO) 
liq. m.p. 27.5, b.p. 114-56; 227-874. Ne, 268.11. Need.f,al. m.p. 121(11 
Soly. i.w.; s-al. b.p. 250d. Solly. i.w.; s.al.; s.et. 
* Name approved by the International Union of Chemistry. ‘ 
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26 —, 5-methy 1- 


27 


2 —, 


29 Furfuralcoho!l. 
30 Furfuramide. 


31 
32 


33 
34 


37 


2 = 
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Lbaythpacdvoge. C.sH3- 
rats NN CcHs, se ie m.p. 97. 
Soly. i.w.; s.al.; s.et. - 


(6-methyl furfurole) - 
CH3CsH20- CHO, 110.05. Col.lia. 
1.107238; 1.10938, b. p-. 187; 106-760. 
Soly. 3.3w.: v.s.al.; cet. 

— , 5-nitro-. NO2CsH20-CHO, 141.03. 
Straw yel. m.p. 36. Soly. s.et. 
tetrahydro- (furfural tetrahy- 
dride). CsH7O-CHO, 100.06. Col. 
liq. D. 1.1094728, db. p. 144-5740, 
Soly. i.w.; s.al. 





See Furfuryl alcohol. 


See Furfural, hydra- 
mide. 
Furfuran. 
Furfurine. 
br.need. m.p. 117. 
s.et. 

Furfurole. See Furfural. 

Furfuryl alcohol (2-furancarbinol; 
~furfuralcohol; a-furylearbinol). C4H;- 
OCH:OH, 98.05. Col.liq., n 1.4852. 
D: 1. 135122, b.p. 170.2. Soly. ow. 
wal.; wet. 

—. acetate. CsHs0CH200CCH:;, 
140.06. ol.lig., n 1.46035. D. 
1.117542, b.p. 175-774. Soly. i.w.; 
s.al.; s.et. i 
—, butyrate. 
168.09. Col.liq. 


See Furan. 


CisHi2N2Os, 268.11. Lt. 
Soly. i.w.; s.al.; 


CsHs0CH200CC3H;, 


D. 1.053022, b.p. 
212-374 (69-701). Soly. v.sl.s.w.; 
s.al.; wet. 


-—, propionate. CsHsOCH:00CC2H; 
154.08. Collig. D. 1.10852, b.p. 
195-6782. Soly. y.sl.s.(i)w.;s.al.; et. 
yromucate (furfuryl furoate). 

30, 192.06. Di- 

1.395(1.330), m.p. 
122?.. Soly. i.w.; 


D. 


morphous. : 
-p- 


27.5(19.5), 
s.al.; s.et. 


39 —, methyl- (methyl-2furancarbinol). 


10 


a1 


12 


_ methylamine). 
CH2CH2, 101.09. Col.liq. b.p. 


CH3CsH20-CH2OH, 
D. 1.076922, b.p. 
8.w.; v.s.al.; v.s.et. 
tetrahydro- (tetrahydro-2-furan- 
carbinol). CsHzO-CH:0H, 102.08, Col. 
liq., .n 1.4508. D. 1.049572, b.p. 
177-878. Soly. ow.; ~al.; «et. 
Furfurylamine (2-furanmethyl- 
amine). CsHs0CH2NHe2, 97.06. Col. 
liq. D. <1, b.p. 144-6. Soly. 
‘eow.;s.al.; s.et. 
tetrahydro- 


112.06. Col.liq. 
194-674, Soly. 


(tetrahydro-2-furan- 
OCH(CH:NH2) CH= 





aye! 
25. Soly. ow.; ~al.; et. 


151-4 





43 


45 


46 


47 
48 
49 


50 
51 


‘| 52 


56 


57 


58 


59 


60 


Furfuryl chloride. 
(chloromethyl)-. 


Farfuryl esters. 
alcohol. 


Furfurylidene diacetate. See Fur- 


See Furan, 2- 


See under Furfuryl 


_fural, diacetate. 


Furfuryl mercaptan (2-fur Fadel 


anethiol). CsHs0CH2SH, 114.1 
oily liq., » 1.5329. D. 1.131922, 
b.p. 155; 84%. Soly. i.w. 


Furil (bipyromucyl; di-2-furylglyozxal). 
CuH,0COCOCALO, 190.05. Talc. 
m.p. 165-6. Soly. i i.w.; 8.al.; s.et. 
Furoie acid, 2-Furoie acid. 
Pyromucic acid. 
3-Furoic acid. 
tc acid. 
Furoin. CsH:;0CHOHCOC:H:0, 
192.06. Lt.br.need. m.p. 134-5. Soly. 
i.w.; sl.s.al.; s.et. 


See 


See 3-Furancarbozryl- 


Furole. See Furfural. 

Furoyl chloride. See  Pyromucyl 
chloride. 

8-Furyl bromide. See Furan,. 3- 
bromo-. 

G acid. See 2-Naphthol-6, 8-disul- 
fonic acid. 

pv-Galactonie acid (d-lactonic acid). 
CH:zOH(CHOH):sCOOH, 196.09. 


Need.f.w. m.p. 95-100, b.p. d. 140-1. 
Soly. s.w. 


p-Galactose. CsHiO0c, 180.09. Hex. 
tab.f.al. m.p. +1H:O 118-20; anh. 
165-8. Soly. 10.39, 68.3%w.; 0.5938 


85 %al.;.v.sl.s.me.al. 


p-Galacturonic acid. pe nsh (ie oe 
194.08. Micro need., [a] +53.59°D 
m.p. 159-60 d. Soly. 5.W.; s.h.al.; 
i.et. 
Gallacetophenone (2, 3,4-trihydrory- 
acetophenone; 4-acetyl pyr ogallol). 
CHsCOCsH(OH)s, 168.06. Leaf. m.p. 
173. Soly. sl.s.w.; s.al.; s.et.; visl. 
s.bz. 
Gallanilide eerie 8, 4, 5-trihydro- 
zybenzanilide). CsHsNHCOC:H2 
(OH)s, 245.09. Col.cr. or powd- 
m.p. 205. Soly. s.h.w.; s.al.; s.et. 


Gallein (pyrogallolphthalein; 4, 5-di- 
hydroxyfluorescein). C20Hi207, 364.09. 
Red cr.powd. m.p. d. Soly. vz.sl. 
s.h.w.; 8.al.; sl.s.et.; s.alk. 


Gallic acid (3, 4, 5-trihydroxybenzoic 
acid). (HO)s3CeH2COOH, 170.05. Col. 
monocl.need.f.w. D. 1.6944, m-p. 
220 d. b.p. d. Soly. 1.16%, 33w.; 
27.2%al.; 2.54et.; s.glyc. 


EE St Be en ae 
_ For explanations and abbreviations see beginning of table. 
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61 
62 
63 


67 


69 


70 


pil 


73 


74 


75 


76 


WZ 
78 


79 


Gallic acid, 3-monogallate. See) 80 d-Glaucine. CaHa;NOuz, 355.21 
m-Digallic acid. Yel.rhomb.pr. m.p. 119-20. Soly 
= trimethyl ether. See Benzoic s.h.w.; v.s.a i. s.et.; v.s.chl., sl.s.bz. 
acid, 3, 4, 5-trimethory-. 81 Glonoin. See Nitroglycerin. 
Gallin (3, 4, 5, 6-tetrahydroxy-9-ran-| 82 Glucide. See Saccharin. 
thene-o-benzoic acid). Sante 366.11.) 84 p-Gluco-a-h e ptose. CHOH 
Need. _ Soly. s.w.; s.al.; (CHOH)sCHO, 210.11. Rhomb.pl. 
Gelsemine, compd. awe acetone. w. m.p. 215 d. (180-90). Soly. 9.: 
CwH2N202-(CHs)2CO, 380.23. Pr-f. y.s.h.w.; v.sl.s.al. 
acet. m.p. anh. at 120 85 p-Gluconie acid (deztronic acic 
d-Gelsemine. CsoH2NeO2, 322.19. d-glyconic acid; maltonic acid; glycogeni 
m.p. 178. Soly. i.w.; s.al.; s.et.; acid) CsHs(OH)sCOOH, 196.09. Ci 
s.chl., bz. m.p. 125-6; (130-2). Soly. s.w 
—, hydrochloride. CaH2N2O2HCl,) — 1-al.; iet. 
eer, aa m.p. 300. Soly.) 86 —, 6-lactone. CsHs(OH)sCOO, 178.08 
8.w.; sl.s.al. 
Gentianin. See Gentisin. Need. m.p. 146(130-5). 
. | 87 v-Gluecosazone. See pv-Glucos 
Gentisic se ecld (2, 5- pathadscoypensgtc phenylosazone. 
Cf) CALCOOH-SELO, “368.09. ead 88 Glucose, 8-glucoside. See Cellobios: 
need.f.w. m.p. 200, b.p. -d. Soly.| 89 p-Glucose (anh.) (dextrose; gra 
v.8.W.; v.8.al.; v.s.et.; i1.CS2, chl., bz. Stel 9 : Ona ee -09. piwgic a 
wees = i 5 . need_f.al. 3 , M.p. (+ 2 
" 4-hydroxy is See Benzotc acid, 118-20) anh. 146. ‘Soly. 83"5w 
2, 4, 5-trihydrozry-. 1.94%75al.: jet. 
Gentisin (1, 7-dihydrory-3-methory- 
wanthone; 3-methoryeuxanthone; gen 90 arr Cn Ose Ee 
tianin). CisHwOs, 258.08. Yel.need. Ba Oe, . 2Gninial 45 (fohal bp cg 
m.p. 267, b.p. 400 subl. Soly. w.; 2(initial), 4.5(final)80 7% 
v.sl.s.w.; sl.s.h.al.; sl.s.h.et.; s.alk. 91 rs =O, Peet mn 18a, Seip 
‘ a - , M.p. ol 
Geranial. See Citral a. 1545w.; 4.9(initial), 9.1(final) 80% 
Pores. aeid (3, iedameciits -2, Stand i.et. 
octadienotc acid*) 16 ia 
168.12. Thin oil, n_ 1.48695", D.| °* Crlds(COCr (OM CHD: emcees 
0.95222, b.p. 119%. Soly. i-w.; s.al.; Col.cr. or lt-yel.amor. m.p. < 10¢ 
s.et. Soly. s.w.; s.al.; s.et.; i.bz. 
Geraniol. CioHisO, 154. 14. Col.liq..| 93 —, apentaacetate ( ae 
n. 1.4798. D. 0.881238, m.p. <—15| glucose) CeHsO(OOCCHa)«, 390.17 
Dip. 229; 120-2". Soly. i.w.; @al., Fine need.flgr. or al, m.p. 113(111 
5.41 50%al.; wet. 2), Dep. subl. Soly.  0.15'85w. 
—, acetate (geranyl acetate). Cis- 1.32%al.; 2.74et. 
Hz0O2, 196.16. Col.lig., n_ 1.4660.) 94 —, 6 pen aa SP entaacetyl-d 
D. 0.91734, b.p. 242-574 d. Soly. glucose). H706(O0C Hes, 390.17 
v.sl.s.w.; v.s.al.; «et. Need.f.al. ies 131. Soly. 0.09154w. 
—., butyrate (geranyl butyrate). CH:;- 0.82¥al.; 2.15et. 
(CH2)2eCOOCioHi7, 224.19. D. 0.90087,) 95 —, ERS ntaacetate. CcsH70 
b.p. 151-38. Soly. i.w.; s.al,; s.et. (OOCCHs) 5,390.17. Monocl.tab.m.p 
eS fatmates, HCOOCitar6i8814. 116-8. Soly. s. warm w.; s.al.; sl.s.et 
Liq. D. 0.92722, b.p. 113-445. Soly.| 97 —, oc phenyl by arama CeHwOs 
i.w.; 8.al.; s.et. NNHC¢Hs, 270.16. Col.cr. m.p. 16( 
—, dihydro-. See dl-Citroriellol. Soly. v.s.w.; v-s.haljivals.ct. 
—, tetrahydro-. See 1-Octanol, 3, 7° Sec AP Mo.i6. Coltneed. tp 
ge hl : ; ‘ 141. Soly. sl.s.w.; s.al.; v.sl.s.c.et. 
Geranyl esters. See under Geraniol. gor st oti (d-glucozone .. bis 
Germanium, tetrapheny l-*. phenylhydrazone; dextrosazone; d-glu 
(CeHs)sGe, 380.76. Col.tetr. m.p. ocasazone). CsHwO«’:NNHCeHs): 
235.7, b.p. >400. Soly. i.w.; sl.s.et.; 358.20. Yel.need. m.p. 208d. Soly 
s.chl., bz., tol.; sl.s.acet., lgr. v.sl.s.w.; shal. 





* Name approved by the International Union of Chemistry. 
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00 v-Glucose, pentaacetyl-. See pv-|14 —, diethyl ester (diethyl pentane- 
Glucose, pentaacetate. OO (GH:) Se iat ek C2Hs- 
02 Glucoside, a-methyl-. | CrHuOs| 1.9254" Bia torso pled 
. 1.02572, m.p. —24.1, b.p. 237. 
bites et nee fw. m.p. 165. Soly. Soly. 0.88*%w.; v.s.al.; s.et. 
a 15 — Pe salt. C:HioN2-2Cs- 
03 —, 6&-methyl-. C;HuOs, 194.11. Tetr. HeOu 50.22 Wh.cr. m 
3 50.22. -p. 152. 
i m.p. 104. Soly. 58w.; 4.2al.; sea he toe s.h.al.; i-et. 
364 3 16 —, a-amino-. See Glutamic acid. 
04 v-Glucoson bisphenylh é ; pop 
re Se Enise, Shoutbosacans. pen ts ie py aT RON OHOM GHD COOH, 
a *). To. i 
05 Glutamic acid, §-hydroxy-(dl) (d- 148.06. Sm.col.er. m.p. 72-3. Soly. 
a-amino-B-hydroxyglutaric acti 8.w.; s.al 


' dl-a-amino 


). 
COOHCH:2CH(OH)CH(NH:) COOH, 
163.08. Rhomb.pr. and need. m.p. 
198d. Soly. v.s.h.w. 


8-hydroxy-(d) (d-2-amino-3-hy- 
deere entanedioic acid). COOHCH:- 

CH(NH2)COOH, 163.08. Pr. 
i.w. m.p. soft. 100; hyd. 105; (rac. 198 
d.), b-p. d. >100. Soly. v.s.w.; Lal.; 
i.et.; v.s.ac.a. 


GGtaismic acid (dl-glutaminic acid; 
glutaric acid). -COOH- 
(CH2)2CH(NH2) COOH, 147.08. Tetr. 
ie - 1.460122, m.p. 225-7d. Soly. 
2.6425, 8.16"w.: v.sl.s.al.; v.sl.s.et. 


d-Glutamie acid (d-glutaminic acid; 
d-a-aminoglutaric acid). COOH(CH2)= 
CH(NH:2)COOH, 147.08. Tetr.pl. 
D. 1.538, m.p. 247-9 d. Soly. 0.89%, 
2.23% w.; 0.037575 %, 0.003100 %, al.; 
0.007%me.al.; 0.0004 acet. 


09 1-Glutamie acid (i-glutaminic acid; 


10 — 


‘l-a-aminoglutaric acid). C3:Hs(NH2)- 
(COOH):, 147.08. Col.rhomb.pl.f.w., 
n 1.490, 1.605, 1.620. D. 1.538 
(1.460), m.p. 202(198) ; 1213d. Soly. 
1.5%w.; 0.0715al.; i-et. 


hydrochloride. CsHsNO:-HCl. 
183.54. ‘Tricl. pL, "als .546°D ; [8]1.559°D, 
m.p. d. 201. Swiy. v.s., d.w.; s.al.; 
y.sl.s.conc.HCl. 


di-Glutamine (dl-a-aminoglutaramic 
a csp C3H;(NH:)(CONH:)COOH, 


dl: Need. f. w. m.p. 256. Soly. 3.6%w.; 
i..et. 


_ d: Need. m.p. 185-6. Soly. 4.25%w.; 


-00046%al. ; 


Glutaramice acid, dl-c-amino-. 
di-Glutamine. 


Glutaric acid (pentanedioic acid*). 
COOH(CH:)sCOOH, 132.06. Col. 
monocl., n 1.41884, D. 1.42938; 
= 192795, m.p. 97.5; 95-6, b.p. 304 ‘a. 
Soly. 64°w.; v.s.al.; v.s.et.; s.bz., chl. 
sl.s.pet.eth. 


i.et. 
See 





19 


7 — 


21 


26 


27 


29 


| 30 


—, B-keto-. See Acetonedicarborylic 
acid. 


a, 8, y-trihydroxy-(dl). _COQH- 
(CHOH);COOH, 180.06. Col.tab.f. 
acet. m.p. 152 Soly. v.s.w.; 


v.s.h.al.; s.acet. 

ame a, 8, y-trihydroxy-(d or Il). 
4trihydroxypentanedioic acid*). 

COOH (CHOID.COOH, 180.06. Col. 

leaf.f.acet. m.p. 128. Soly. v.s.w.; 

y.s.al.; s.acet. 


Glutaronitrile (pentanedinitrile*; tri- 
methylene dicyanide; trimethylene cy- 
anide). CN(CH:)sCN, 94.06. Cel. 
lia., n 1.436532. D. 0: a m.p. 
—29, b.p. 287.4. Soly. s.w.; s.al.; 
i.et. 

Glyceraldehyde (2, 3-dihydrorypro- 
panal*; a. B-dihydrozypropionalde- 
hyde). CH:OH CHOHCH 90.05. 
Need. or pr.f.me.al. De Leseee, m.p. 
138. Soly. sl.s.w.; v.sl.s.al.; v-sl.s.et. 


Glycerie acid (2, 3-dihydrorypropan- 
oic acid*: a, B-dihydroxrypropionic acid). 
CH:OHCHOHCOOH, 106.05. Syrup. 
Soly. ow.; ~al.; i.et.; v-s.acet. 

—, ethyl aaiee (ethyl 2, 3-dihydroxypro- 
panoate*). H»OHCHOHCOOCG@Hs, 
134.08. Liq. ex 1.19138, b.p. 230— 
40; 121%. Soly. s.w.; v-s.al.; v-.s-et. 


—, methyl ester (methyl glycerate). 
CH2OHCHOHCOOCHs, 120.06. Liq. 


D. 1. 279%, b.p. 239-44; 1204. Soly. 
cw.; Sal.; v.sl.s.et. 
Glycerin. See ee 

_ Glycerol BU a 1, 2, 3-propane- 
triol*). H2-OHCHOHCH:?OH, 92.0€. 
Rhomb. or col.liq., n 1.4729. D. 


1.26022, m.p. 17.9, solidifies at a much 
lower temperature, b.p. 290. Soly.. 
oO W.; $ 1.et.; 


_—, Mi phe Sbocatek. 
BOs)z, (99.86)z. Glassy yel. 
d.w. 


(C3Hs- 

Soly. 
—, achlorohydrin. See 1, 2-Propane- 
diol, 3-chloro-*. 


For explanations and abbreviations see beginning of table. 
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37 
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41 — 


42 


44 


45 — 


47 — 
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Glycerol, diacetate (diaeetin) 
OH)(OOCCHs)2, 176. 

1.18448, m.p. 40, ‘Db. A ‘1760; 280 
(250-3). Soly.. ow.; v.s.al.;  s.et.; 
i.CS2. 
, sym-dichlorohydrin. 
panol, 1, 3-dichloro-*. 
—, uns-dichlorohydrin. 
panol, 2, 3-dichloro-*, 
—~, 1, 3-dilaurate (a, peeiqurn). 
HsCOO)2 CsHsOH, 456.41. 
56.6. Soly.s al.; s.et. 
—, 1, 3-dinitrate. C3zH;(OH)(NOs)-:- 
3H20, 191.07. Liq. D. 1.4734, m.p. 
<—30; anh. 26, b.p. 1484, Soly. 
rs oe v.s.al.; s.et. 

1, 3dipalmitate (a, y-dipalmiti et 

(CisHCOO)2CsHsOH, 668.53... .Cr.f. 

or chl. m.p. 70. Soly. 
v.s.h.al.; sl.s.c., v.s.h.et.; s.chl. 


—, 1, 3-distearate (a, y-distearin). 
(CizHssCO0O)2C2HsOH; 624.59. 
omb.pl.f.¢ or Igr. m.p. 79.1. 
Soly. en s.h.al.; sl.s.c., s.h.et. 
—, ethylidene ether. See 
glyceral. 
—, monoacetate (monoacetin). CHo2- 
OHCHOHCH:00CC8s;, 134.08. Col. 
oil. D.. 1.206022, b.p. 15815, Soly. 
v.8.W.; v.8.al.; sl.s.et.; i.bz. 


1-monolaurate | (a-monolaurin). 
CitH2,COOCH:CHOHCH2OH, 274.23. 


See 2-Pro- 
See 1-Pro- 


(Cu- 
Cr. m.p. 


eee 


Aceto- 


Wh.need. m.p. 63.0. Soly. sl.s.c., 
s.h.al.; sl.s.c., s.h.et. 
a-mononitrate. CH2:OHCHOH- 


CH2ONO>, 137.06. Col.pr. D. 1.4043, 
m.p. 58, b.p. 155-60. Soly. 70w.; 
v.s.al.; v.sl.s.et. 


—, B-mononitrate. CHxOHCH(ONO:)- 
CH:OH, 137.06. Leaf. D. 1.4022, 
m.p. 54, b.-p. 160. Soly. s.w.; 
v.s.al.; sl.s.et. 


1-monodleate(monodlein). CivHa- 
COOCH:CHOHCH:20H, 354.30. D. 
0.94744, m.p. 35. Soly. i.w.; 8.al.; 
8.06.) 


—, 1-monopalmitate (a-monopalmi- 
tin). CisHnCOOCH»CHOHCH:08H, 
#. 30. 77.0. Soly. 


Leaf, m.p, 


s.c., 8.h.et. 

—_—, ciciotiGinlblbeste. Cv HsCOOC; 

H;(OH)2, 356.31. Amber liq. D. 
1.028422. Soly. dispersible w.; ~al.; 
cet. 
, .l-monostearate (a-monostearin). 
Ci7 HasCOOC HeC HOHC BOOH, 358.33. 
Need. or waxlike solid. D. 0.984122, 
m.p. 81,1(57—-8). Soly. dispersible 
w.; 8l.s.c., v.s.h.al.; sl.s.c., v.s.h.et, 
















48 
49 


50 


51 


a 


56 


59 


60 


61 


l-octadeeyl ether. See 
Propanediol, 3-octadecylory-*. 


—, 1-sodium_ derivative (sodiw: 
glycerolate; sodium glycerate (so called} 
CH:OHCHOHCH2ONa, 114.05. 

powd, m.p. d, 245. Soly. d.w.; s. Me 


—, triecetate (triacetin). C:H(00C 

CH;)s, 218.11. Col.liq. D. 1.16122 

m.p. —78, b.p. 259. Sely. 7.17w. 

wal.; wet. 

—, tribenzoate (éribenzoin). Cs3Hs 

(OOCCsHs)a, 404.16. Need.f.me.al 

D. 1.22814, m.p. 76.5, b.p. d.  Soly. 

i.w.; sh. ) v.s.et. 

Fs tribromohydrin. See Propane 
2, 3-tribromo-*, 


—, tributyrate (butyrin; tributyrin) 
(GHsCH:CHCO)sCoHo0m 302.20. Col 
oily lig., » 1.4359. D. 1.035022 
mp. <— 16, b.p.  315(203—4%) 
Soly. i.w.; v.s.al.; v.s.et. 
—_, trichlorohydrin, See Propane 
1, 2, 3-trichloro- ; rh 
, trilaurate (trilaurin; laurin). 
H=sCOO)3CsHs, 638.58. Col.ne 
0.8944%, m.p. 46,4.  Soly. 
s.al.; s.et.; v.s.bz. 
—., trimyristate (myristin; trimyristin) 
(CisHxCO O) so 722.67. Glit.n 
f.et., n 1.4429 D. 0. , m. 
56.5. Soly. iw. s.al.; s.et.; v.s.c 
s.bz. 
—, trinitrate. See Nitroglycerin. 
—, trinitrite. CsHs(ONO)3s, 179.06. 
Yel.liq. D. 1.29138, b.p. 150 sl.d. 
Soly. i.w.; d.al.; s.et.; s.chl., bz. 
i.CSs. 
—, trioleate (triolein; an glycery. 
oleate). Cee 3sHs, 884.81 
Col. oil, D. 0.91532, m.p. —17: 
ie. —6, b.p. 24018. Soly.  i-w.; 
s.al.; v.s.et.; s.chl. 


—, -, tripalnutiies (tripalmitin; palmitin 
(CisHuCOO)s:CsHs, 806.76, Col.n 
f.et., nm 1.4381, D. 0.866%, m.p. 
65.1; 46, b.p. 310-20. Soly. i.w.; 
-00421a].; v.s.et.; s.chl. 


tristearate (stearin; tristearin). 
(CivHssCOO)3CsHs, 890.86. Col.cr-.f. 
et., mn 1.439990. D. 0:86282, m.p. 
54.5; 70.8. Soly. i-w.; v.sl.s.al.; s.et. 


1-thio- (3-mercapto-1, 2-propane- 
diol*). (HO)s CyHSt, 108.12. Thick 
liq. D. 1.29544, b.p- d. Soly. 


v.sl.s.w.; sal.; ‘lett 


Glycerol ether (of ha and 


1)2 





(Cu 
D. 


i.w.} 


de Luca) (ol yceryl hel, 1003, 
130.08. Col.liq. oiz2,. b.p- 
173. Soly. ow.; cat pik 





* Name approved by the International Union of Chemistry. 
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64 
172.09. Col. 


m.p. —20. Soly. <w.; al. 


Glyceryl esters. ‘See under Glycerol. 

66 Glyceryl ether. See Glycerol ether 
(of Berthelot and de Luca). 

7 aa Nitrate. See Nitroglycerin. 
cidol (2, 3-epery-1-propanol*; epi- 

hydrie alcohol; glycide). OCH-CHCH= 


OH, 74.05. Colliq. D. 1.1653, b.p. 
162'd. Soly. 2w.; ~al.; xet. 
69 Glycine laminoacetic acid, amino 


ethanoic 
COOH, 76.08 +g 


1.615, 1.650. D. 1. 1607>2,m.p. 233 d.; 
(225-30), b.p. 289-92d. Soly. 25.35, 
57.3?w.; 0.043> 90Zal.; 0.61%pyr- 
7® —, methyl ester (meth amino- 
ethanoate*). NH2CH:COO , 89.06. 
Col.liq. b.p. ca. 130 d. 
u— eeaaieene es (rp 
~ acetamidoanilino) acetic CH> 
CONHC.H.NHCH.COOH, >: 908. ll: 


m.p. 241-2. 
72 —, N-acetyl-. 


73 —, N-(p-aminophenyl- (p-ami 


anilino)a ceti 
NHCH:COOH 


222-3 d. Soly. éls.w. 


Glycerophosphoric 
phosphoric acid). C:H:(OH):OPO:H:2. 


acid (glycerol-| 83 

















oily liq. D. 1.5934, 


glycocoll "NH-CH- 
Peele m 1.495, 


See Aceturic acid. 


€ acid). NH-C.He 
66.09. Leaf. M-D-| og 


74 —, N-benzoyl-. See Hippuric acid 


aS N-earbamyl-. See Hydanivic 
16 —,  —_ N-ethyl-((ethylamino) ecthanoic| 


[ss 


acid*: (ethylamino)acetic acid; N-cthyl- 96 
glycocoll). C:H;sNHCH:-COOH) 
103.08. Leafiial. m.p. >160 d. 


Soly. s.w.; s.al. 


Ti —. | _N-dl-leueyl-. (CH:)-;CHCH-| 97 
CH(NH:) CONHCH-COOH. 188.14. 98 
Cri.w.-m.p. 243 d. Soly.. 6.6h.w.; 
y.sl.s.al.; y.sl.s.et. 

78 —, N-methyl-. See Sercosine. 


79 —,. N-o-nitrophenyl-. NO-C-H.-) 99 


NHCH:COOH, 


186.08. Dk-red er-f. | 00 — 


al. m.p. 192-3 d. Soly. v.sl.s.w.; 


v.s.h.al.; sl.s.et. 


“ CsHsNHCH:COOH, 151.08. Col.cr.| 
m.p. 127. Soly. s.w.:; s-al.; sl.s.et. 


80 —. N-phenyl- (canilinoacetic acid). | 61 


81 —, —. o-carboxylic acid. See Anthra-| 02 
nilic acid, N-~carborymethyl)-. 


82 Glycine anhydride (2, 5-piperazine- 
= @, y-diacipiperazine; diglyco! yl} 


dtamide). 


NHCOCH:NHCOCH:;,| 63 — 


eee eee I 
4114.06, . Tab. m.p. 275 d., a tobi 


Soly. s:h.w.; v.- 


s.al. | 


Glycocholie acid. C2:HexO.NHCH: 
COOH, 465.34. Col.need. m.p. 134. 
Soly. 0.33c. W.; ¥-s.al.; 0.09%et. 
Glycocoll. See Glycine. 


Glycocyamidine, i-methyl-. See 
Creatinine. 
Glycocyamine (guanidoacctic acid). 
NH:2C(:NH)NHCH-COOH, 117.08. 
Leaf...or neediiww. m.p. d. Soly. 
0.455w.; v.sl.s.al.; v.al.s-et. 

—, methyl-. See Creatine. 


Glyeogen (antmal starch). (C:Hu- 
Os) 2,/(162.08).. - Wh. — eo 240. 
Soly. v.s.w.; i.e., s-h.al.; 

Glycogente acid. Bes) iene Ae 
acid. 

Glycol (1; 2-ethanediol*: ethylene gly- 
col). CH:OHCH:OH, 62.05. Col. 
ka., n 1.4274. D. 2.11552. m.p. 
—17.4{—12), D.p. 197.2(198-200): 
Soly. =w.; al; 7.89et. 

—. For derivatives. see also 1, 2- 
Ethanediol. 

—, cyanohydrin. See Hydracrylo 
nitrile. 

—, diacetate (ethylene acetate). (CH 
OOCCH:2)2, 146.08.. Col lig., n 1.415. 
D. 1.1282; 1.10472, m.p. ahd b.p. 
186(190.5). Soly. 14.3w.; wal.; et. 
—, dibenzoate (ethylene benzoate; 
ethylene dibenzeate). (CsHsCOO}-C- 
H;:, 270.11. Rhomb.priet. m.p. 
73-4, b.p. d. 360. Soly. i-w.; s.et. 

, dibromide. See Ethylene bromide. 
—, dibutyrate (efAylene butyrate). 
(CH-OOCCH:CH:CH.)s, 202.14. - Liq. 
D. 1.0243, b.p. 240. Soly. i.w:; 
v.s.al.; vs.et. 

—, dichloride. See Ethylene chloride. 
—, diformste (ethylene fermaie). 
HCOOCH-CH-OOCH, 118.05. n 
1.35800.. DB. 1.1933, b.p. 174. Soly. 
sls.w.; s.al.; s.et. 
—_, diiodide. See Ethylene iodide. 
dilaurate Pome laurai). 
(CuH2COOCH:)s, 426.39. m.p. 50-2, 
b.p. 188”. © Soly. i.w.; v.s.al., vs.et. 
—, dimyristate (ethylene myristate). 
(C::H=-COOCH:)2, 482.45. Cr. m.p. 
62-3. 
—, dinitrate (ethylene nitrate). C:H- 
(ONOs)2, 152.05. Yellig. D. 1.4835, 
= —20, b.p. exp. 114-6. Soly. 
; s.al.; d.alk. 

—, dinitrite (ethylene nitrite). C2He 
(ONO)2, 120.05. Liq. D. .1.21563, 
m.p. <—15, b.p. 98. Soly. i.w.; 
s.al., s.et.; dalk. 


I a 
For explanations and abbreviations see beginning of table. 
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12 
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15 


16 
17 — 
18 


19 — 


20 
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Glycol, dipalmitate (ethylene palmi- 
tate). Ween ornare jo, 538.51. Leaf. 

or ne 0.859479, m.p. 68. 7(69— 

72), b. Dp. 226. Soly. i.w.; 0.3158al.; 

s.h.et. 

diphenyl ether. 

diphenoxy-*. 


—, dipropionate (ethylene aie ieane 
(CHs HsCOOCH»)s, 174.1 


See Ethane, 1, 2- 


1.0544, b.p. 211; 90-28. Soly. sl.s. 
Ww. coal.; cet. 
distearate (ethylene stearate). 


[CH3(CH»)1sCOOCH»- -}2, 594.58. Leaf. 
D. 0.85817, m.p. 76-7, b.p. 241%. 
Soly. i.w. -0. 1224a).; v.s. et. 
_, dithioeyanste (cthillena Searkag 
Eyenaie): CN):2, 144.1 Col. 
omb. pl. ie ety m.p. 90, ae d. 
Soly. s.w.; s.al.; s.et. 
—, ethylene ether. See p-Diozane. 
ethylidene diether. See 1, 3- 
Diozxolane, 2-methyl-. 


—, monoacetate. 


CH;:COOCH:2C H2- 
OH, 104.06. Col.liq. D. 1.108%, 
b.p. 182." Soly. ow.; wal.; wet. 
—, monobenzyl ether. See Ethanol, 
2-benzyloxy-. 


—, monobutyl ether. See Ethanol, 
2-butoxry-*, 
—, monoethyl ether. See Ethanol, 
2-ethoxry-*. 


—, monoformate (f-hydroxyethyl for- 


mate). HCOOCH2CH20H, 90.05. Liq. 
D. 1.19934, b.p. 180; 88%. Soly. 
cow.; oal.; cet. 
—, monomethyl ether. See Ethanol, 
2-methory-*, * 

—, monomethyl ether acetate. See 


Ethanol, 2-methory-*, acetate. 


—, monopalmitate. CisHsCOOCH:- 
CH20H, 300.28. Cr. D. 0.87865%5, 
m.p. 51.5. Soly. 24.08%al.; s.h.et. 
—, monostearate. CiwHsCOOCH:- 
CH:0OH, 328.31. Cr. D. 0.878082, 
m.p. 58.5. Soly. 10.61%al.; s.h.et. 
—,decamethylene. See 1, 10-Dec- 
anediol*, x 
—,diethylene. See Diethylene glycol. 
—, sym-dimethyl-. See 2, 3-Bu- 
* tanediol*. 
—, uns-dimethyl-. See 1, 2-Pro- 


23 


24 
25 
26 
27 


panediol, 2-methyl-*. 

—, dithio-. See 1, 2-Hthanedithiol*. 
—, ethyl-. See 1, 2-Butanediol*. 
—, ethylene. 


—, ethyl methyl. 
diol*, 


See Glycol. 
See 2, 3-Pentane- 





28 —, heptamethylene. 


29 
30 
31 


32 
33 


35 


36 
37 


38 
39 


40 
41 


42 
43 


44 


45 
46 


50 


51 


See 1, 7-Hep- 
tanediol*. 

—, isopropyl-. 
3-methyl-*. 

—, nonamethylene. 
anediol*, 

—, octamethylene. 
diol* 

—, octylene. See 4, 5-Octanediol*. 


pentamethylene. See 1, 5- 
Pentanediol*, 


,v pentylene. 


See 1, 2-Butanediol, 
See 1, 9-Non- 
See 1, 8-Octane- 


’ 


See 1, 4-Pentane- 

diol*. 

—, tetraethyl-. 

3, 4-diethyl-*. 

—, tetramethyl-. See Pinacol. 

—, tetramethylene. See 1, 4-Bu- 

tanediol*, 

—, tetraphenyl-. 

—, thiodi-. See 

thiodi-. 

—., triethylene. 

col. 

—, trimethyl-. 

2-methyl-*. 

—, xylylene. See Xylylene glycol. 

Glycolaldehyde a io ty 

glycolic aldehyde), CHexOHCH 

60. 03. Col.pl. m.p. 97. Soly. v. a 

w.; v.8.h.al.; sl.s.et. 

Giycoiamide (2-hydro ererneey 

Pye onuacs te eae Cc HCON He, 
5 ol.rhomb. m.p. 120. Soly. 

ib ie RDB ahs bl.s.et. 

Glycoleucine. See Norleucine. 

Glycolic acid Mie pig mg acid*; 

hydroxyacetic act a HOCH:COOH, 

76.03. Rhomb.leaff.et. m.p. a@63; 

879, b.p. d. Soly. s.w.; s.al.; s.et. 

—, ethyl ester (ethyl hydroxyethano- 

ate*). CH2:OHC OGHs 104.06.. 

Col.liq. D. 1.082648, bp. 160. Soly. 

y.s.al.; v.s.et. 

—, ethyl ether. 

ethoxy-. 

—, methyl ester 

ethanoate*; methyl 

OHCOOCHs, 0. 

1.1683, b.p. 151.2, 

cet. 


See 3, 4-Hexanediol, 


See Benzopinacol. 
Ethanol, 2, 2’- 


See Triethylene gly=_ 
See 2, 3-Butanediol, 


See Acetic acid, 


(methyl hydroxy- 
glycolate) . Hoe- 
05. Col.liq. D. 
Soly: s.w.; eal.; 


phenyl ether. See Acetic acid, 


phenory-. 

—, benzoyl- (a-hydroxry-B-ketohydro- 
cinnamic acid; 2-hydroxy-3-0x0-3- 
phenylpropanoic acid). Cals SOCH- 
(OH)COOH, 180.06. toe pr. m.p. 
125. Soly. sl.s.c.w.; s,al.; s.et. 





* Name approved by the International Union of Chemistry. 
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65 


67 


69 
70 


7 


72 
73 


74 
15 


“46 


Benzilic acid. 


ow 3 sl.s.al.; 
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Glycolic acid, diphenyl-. 

—, phenyl-. See Mandelic acid. 
—, styryl-. See 3-Butenoic acid, 2- 
hydroxy-4-phenyl-. 

—, thio-. See Acetic acid, mercapto-. 
Glycolic aldehyde. See Glycolalde- 
hyde. 

Glycolic anhydride. (CH:OHCO):0, 
134.05. Cr. ppd. m. aN i, b.p. 
Soly. i.c., s. et. Als; 

Glycolide a See di- 
glycolide). OCOCH:0COCH2, 116.03. 


Col.leaf.f.al. m.p. 86-7. pene s.h. 
sl.s.et.; s.ac.a., h.chl 
Geer acid. See H jdantors acid. 
eb (acetylenediurein). C2Hs- 
Ne2H2)2, 142.08. Wh.need.f.w. 
ae 1.33345w.; s.al.; s.et. 
Glyconic acid. See Gluconic acid. 
Glyeosterin. See Diethylene glycol, 
distearate. 
Glyoxal (ethanedial*; 
biformyl). CHOCHO, 
cr., m 1.3828. D. 1.1422, m.p. 
b.p. 50.4. Soly. v.s.w.; s.al.; s.et. 
—,dioxime. See Glyoxime. 
—, di-2-furyl-. See Furil. 
—, dimethyl-. See 2, 3-Butane- 
dione*. 
—, diphenyl-. See Benzil. 
Glyoxalic acid. See Glyorylic acid. 
Glyoxaline. See Imidazole. 
Glyoxime (glyozal dioxime). HON: 
CHCH:NOH, 88.05. Rhomb.tab.f. 
w. yee. 178. Soly. v.s.h.w.; s.al.; 
s.et. 


—, dimethyl- (2, 3-buianedione di- 
oxime*; diacetyl diorime). CHsC- 
iC NOH) C(: NOH)CHs, 116.08. 

rfi.dilal. m.p. 234.5(246). 
7 v.s.al.; v.s.et. 
Glyoxyldiureide. See Allantoin. 
Glyoxylic acid (orcethanoic acid*; 
glyoxalic acid; ozxalxldehydic acid). 
HCOCOOH, 74.02. Col.rhomb. m.p. 
d. Soly. v.s.w.; s.al. 


—, o-aminophenyl-. 


oxalaldehyde; 
58.02. Yel 
15, 


Soly. 


See Isatic 


acid. 


—, o-carboxyphenyl-. See Pihthal- 
onic acid. 
—, o-nitrophenyl- (0-nitrobenzoyl- 
formic acid). Oe2CsHsCOCOOH, 
pps Need.f.w. m.p. 46-7. Soly. 
v.s.h.w. 





See| 77 —, 
CcHs 


78 
79 


80 


d.| 81 


82 
83 


84 
85 
86 
87 
88 


‘| 89 


92 


93 
94 


| 95 


96 
97 


98 
99 


henyl- (benzoylformic acid). 
OCOOH, 150.05. Col.er.f. 
CCli, m.p. 66, 4385 147-51. Soly-. 
s.w.; 8.al.; s.et.; 
2- Pit at 2-Thiophene- 
acetic acid, a-keto-. 

Gnoscopine (dl-narcotine). CxHe:- 
NO; 413.19. Lng.need. m.p. 229. 
Soly. .06al.; s.chl., bz.; i.alk 
Gommelin. See Deztrin 
Granatonine, methyl-. 
pelletierine, 

Grape sugar. See p-Glucose, 
Guaiacol (0-methoryphenol; pyro- 
catechol monomethyl ether; o-hydroxry- 
anisole). CHs0CsHsOH(OH = 1), 
124.06. Col.hex.pr., n 1.569, 1.666. 
D. 1.140}%; 1.129328; 1.123033, m.p. 
28.2(32), b.p p- 205. Soly. 1.64w.; 
s.al.; s.et.; s.chl., glac.ac.a. 

—, 4-allyl-. See Hugenol. 

—, 5-allyl-. See Chavibetol. 
—,4-methyl-. See Creosol. 
—,4-propenyl-. See Isoeugenol. 

—, 5-vinyl-. See Hesperetol. 


Guaiene (2, 3-dimethylnaphthalene*). 
CiHe(CHs)2, 156.09. Leaf.f.al- D. 
1.00842, m.p- —20, b.p. 266 subl. 
Soly. i.w.; v.s.al.; cet. 

Guaiole. See Tiglaldehyde. 


Guanidine (aminomethanamidine*; 
carbamamidine; | aminoformamidine). 
NH: C(NH2 2)2, 59.06. Col.cr. Soly. 
v.8.W.; V.8.al. 

_—, 1-amino- (guanylhydrazine). 
NH2NHC(: NH)NH2, 74.08. Cr. 
m.p. d. Soly. s.w.; s.al.; i.et 
—,i-carbamyl-. See Urea, guanyl-. 
1-cyano- (dicyan(o0)diamide; 
param). NH2C(:NH)NHCN, 84.06. 
Rhomb. leaf. D. 1.404, m. D- 205 
(207), b.p. d. Soly. 2.2613w.; 1.2633 
al.; 0.01%et.; i.bz. 

diphenyl- ee rer NH:C- 
(NHCcHs]2_ or NHC(:NCeéHs)- 
NHe, — 211.13. Monel: need.f.al. D. 
1.1322, m. D- 147-8, b.p. d. >170. 
Soly. sl.s.w.; 9.1% 90%, 5/6 al.; v.sl.s. 
et.; s.CCl., chl., h.bz., b. ‘tol., dil:min.a. 
—,—, mercaptide with 2-benzothiazo- 
lethiol. See under 2-Benzothiazolethiol. 
—, di-o-tolyl-.  CisHiNs, 
Wh.cr. D. 1.1022, m.p. 179. 
y.sl.s.w.; sl.s.c., s-h.al.; shs.et. 
—,guanyl-. See Biguanide. 
—, nitro-*. NH:C(:NH)NHNO:(?). 
104.06. Yelsh.need.f.w. m.p. 246-7 
(231). Soly. 0.26183w.; sl.s.al.; i-et.; 
s.sol. KOH. 


See 


See Pseudo- 


ie 


239.16. 
Soly. 


a 
For explanations and abbreviations see beginning of table. 
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00 Guanidine, Se tas -o-tolyl-. 
CizHisNs, 25.14. Wher. m.p. 
129.5-30. Soly. y.sl.s.w.} sls.c., 
s.h. a sl.s.et. 

01 —, 1,1, 3, 3-tetraphenyl-*. NH:- 
OLN (Ces)ale 363.19. Rhomb-f.ler. 
m.p. Soly. isw:; s.al.; s.et.; 
v.s.bz. 

02 —, 1,1, 3-triphenyl-* (8-triphenyl- 
g uanidine). HN:C(NHC¢Hs) N- 
(CeHs)2, 287. 16. Regular tab. m.p. 
131. Soly. v.sl.s.w.; v.s.al.; v-.s.et.; 
sl.s.bz. 

03 —, 1,2, 3-triphenyl-* (a-triphenyl- 

guanidine). CeHsN:C(NHC¢&Hs):, 

287. 16. Wh.need. or prf.al. D. 

1.1322, m.p. 145, b.p. d. Soly. 

vsl.s.w.; 3.55c.al.; s.et.; s.chl. 

Guanine (2-aminohypozanthine) . 

CsH;N;O, 151.08. Col.need. m.p. 

360 d. Soly. i.w.; v.sl.s.al.; v.sl.s.et.; 

s. KOH; v.sl.s.NH:0OH. 

Guncotton. See Cellulosehexanitrate. 

Guvacine. CsHsNOs, 127.08. Lust. 

sc. M.p. 271-2. d. Soly. s:w.; s.al.; 

ivet. 

07 —, 1-methyl-. See Arecaidine. 

08 H acid. See 1-Naphthol-3, 6-disul- 

fonic acid, 8-amino-. 

Haem-. See Hem-. 

Harmaline. CisHuN0, | 214.13. 

Rhomb.pr.f.al. nbz. m.p. 250 d. (238). 

Soly. v.sl.s.w.; sl.s.al.; sl.s.et. 

Harmin - ° CuHieN:0, 212.11. 

Monocl. or rhomb.pr.f.al. m, p. 257-9 

d. Soly. 2.5%w.; sl.s.al.; sl.s.et. 


05 
06 


09 


10 


41 Heienin (alantolactone). CisHwO2, 
232.16. Wh.needf.al.tw. m.p. 76, 
bp. 275; 192%. Sealy! v .Sl.8.W.; 
v.s.al.; v.s.et.; s.bz., chl. 

12 i-Helicin (salic Ho a glucoside): 
CicH(OCsHaODCHO 84.12. Fine 
need. m.p. 175. Soly. Bue. » V.8.b.w.; 
s.al.; i.et. 

13 Heliotropin. See Piperonal. 

14 Hematein (haematein; hematin). 
CisHi2O«, 300.09. Br. i: m.p. 250 d. 
Soly. 0.6%w.; 8l.s.a 0.0093 et. ; 
s.alk.; i.bz., chl. 

415 Hematin (haematin). C»H»FeN:- 
Ox, 592.12. Br.powd, m.p. >200. 
Soly. i.w.;i.e., 8-h.al.; i.et.; s-alk.; i.chl. 


Hematoxylin (haematoxylin). Cie 
HiOv3H20, 356.16. Col.-yelsh.tetr. 
cr{.dil.(NH4)2SOs.. m.p.. anh. 140, 
b.p. —H:0O, 100-20. Soly. v.sl.s.w.; 
s.al.;s.et.;8. NHsOH, glyc., caustic alk. 


17 Hemellitene. 


16 


See Hemimellitene. 











18 


19 


20 


ral 


22 


29 


30 


31 





Hemel Ha! % acl ACh da My 
ENZO ACL ie pic-0-x 1c 
acid). (C ;)2CcH.COOH, - 150.08. 
Col.prf.al. m.p. 144. Soly. v.sl.s.h. 
w.; 8.al.; s.et. 

Hemimellitene (1, 2, 3-trimethyl- 
benzene; vic-trimethylbencenks hemel- 
litene) . ) : i 
nm 1.513358. D. 0.895%A, 
aE 15, b.p. 176.5. Soly.. l.w.; 8. 
5.e 


4, 5, 6-trinitro-. (NOs)sCe 

(CHa)s, 255.09. Pr-f.al. m.Dp- 209. 
Soly. i.w.; s.al. 

Hemimellitic acid (1, 2, 3-benzene- — 

tricarboxylic. acid*). CeHis(COOH) 

210.05. Col.need. m.p.- 190, b.p. d. 

Soly. 3.15%w.; s.et. 


Hemipic acid (3, 4-dimethoxyphthalic 
acid; hemipinic acid; narcotine hemipic 
acid). (CH30)2C sH2(COOH)>, 226.08. 
Monocl.cr. m.p. 186-8; 159-60anh., . 
Re subl. Soly- sl.s-w.; sls.al.; 
Tet. 


Hemiterpene. 


Hendecanal* (undecanal*; n-wn- 
decylaldehyde). CHs(CH»)CHO, 
170.17. Liq., n 14334. D. 0.83072, 
m.p. —4, b.p. 11738, Soly. i.w.; 
s.al.; s.et. 


See Isoprene. 


—, oxime. CH3(CH»s)sCH:NOH, 
185.19. Nest <a m.p- 72. 
Soly. s.w.; s.al.; s8.et. 


Hendecane* - (undecane*). 
(CH2)sCHs, 156.19. eb liq., n 1.4184. 
D. 0.74122, m.p. — 26.5 » Dep. 195.84 - 


CHs- 


(197). Soly. i.w.; wal.; wet. 
—,1-amino-. See Hendecylamine*. 
Hendecanoiec acid*  (undecanoic 
acid*; n-undecylic acid). CH: 
(CH2)sCOOH, 186.17. Col.sc., 
ap 2 D. 0.990528; 0. 8ssore, 
i p. 29.3, b.p. 228, Soly. i.w.; 
sl.s.al.; s.et. 
1-Hendecanol* (l-undecanol*; 
n-undecyl alcohol). GHa(CH) jc 
OH, 172.19. Cr. or lig., ” 1.4 
D. 0. 833443, m.p. 11(19), b.p. i3t8. 
Soly. i.w.; s.al.; v.s.et. 
2- Wendecunal® (2-undecanol*; methyl- 
nonylearbinol). Clia(CH:)sCHOH- 
CHs, 172.19. Liq, D. 0.82684, m.p. 
12, b.p. 228-9. Soly. i.w.; s-al.; s.et. 
2-Hendecanone* (2-undecanone*; 
methyl re ketone). CHsCO(CH2)s- 
CH, 170,17. _ Col.arom gc. 7 n 
1.43002)73. D. 0.82678 
(12.1); frz. 6, b.p. 2281226), 
i.w.; s.al.; s.et. 


15; 
P soly: 
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32 pe go ager arll (8-undecanone*;| 47 

ethyl - Eetone). C:H:CO(CH:=)- 

» CH a0 17. Liq. m.p. 45, D.p- 4s 
104-6(227). Soll. i-w.; s-al-; s.ei 

33 6-Hendecanone* (6-undecanone*: 

diam ketone; di wl ketone: (n)- 

caprone). i s Hi «00 (CHS «CH. 

170.17. Leai. 0.826222, m.p.| 58 
Ee] b.p. 226. chy. i-w.; v-s.al.; 


2 ~ a Se (2-undecene*: Bun 31 
decylene). CH:CH-CH(CH:)-CH:| 
154.17. Col-lia., n 1.4333. D. 
0.772922, b.p. 193. Sely. i-w.; =al- ;| 52 
set. . 


35 9-Hendecenoie acid* (G-undecencic 53 
acid*; @-undecylenic acid). CECH: 
CH(CH:)-COOH, 184.16. Wh.cr.! 4 
mass or col. to yelshiq. D-. 0.9075%;, 
m. 245, b. 295. Soly. i.w-; 55 
cal; ~et_; s.c ‘ 

36 Hendecylamine* (pri-n-undecyl-! 

= l-eminohendecane). CHz| 55 
(CHaaNE:, 171.20. m-_p. 16.5, b.p. 


37 Henmeicosane. CH:(CH2»CH:;, 
296.34. Cr.,n 1.434483. D.C.77%2, 
m.p. 40, b.p. 2155. 

38 Hentriacontane* (n-kentriacontane). 
CH:(CH:)=2CH:z, 43650. Cr. D.| 59 
0.781%, m.p. 68.1, b-p. 3025. Sely-.) 
al.s.et. } 

33 16-Hentriacontanone* (dipenta 
decyl ketone; pal mitone). Seer: 60 
>. 450.48. Leafial., n 1.429755. D. 
liq. 0.795%, m.p. $2.8. Soly. icw.; 

s.et. 


= 





40 tacosane* (n-hepiacosane). CHr| 64 

: )CHs, 380.44. Cr. D. 0.78052, 
m.p. 59.5, b.p. 2705. Soly. iw. 
vs.al.; sis.et. 


4i ecane* (n-iepiadecane). 
CH):CHs, 24028. Hexleaf.,| & 
n 1437. D. 0.7782, m.p. 22.5, b-p. 
303. Soly. i-w.; si-s-al.; s.et. 
42 fee eeeeeatbaxyiie acid*. 
See Capric acid, a-octyl-. : 
43 Heptadecanenitrile*. See Margaro- g4 


mitrile. =. 


44 =~ peeermenas acid*. See Margaric| 


45 ~~ C cits) Meahbatieatt 
alcohol). CH:(CH:)::0H, 256.28. 66 
Cr. m.p. 53.31(54). Soly. iw.; s.al.; 

= o.e8. : 

a6 9-Heptadecanone® (di-n-ccty! Eetone; te 
- pelargone; nonylone). (CsHr):CO,! 
254.27. Plime.al. m.p. 53(50. 5) 
Soly. sl.s.al.; s-me-.al. 





n-Heptadecoie 2cid. See Moargaric 


fri-eceptadetsi aleohol. Se: 
1-Hepiadecana*_ 


43 eas acid. See Margaric 


2,4-Heptadiene*. CH;CH- 
CHCH: CHCH-CHs. 96.098. Lia. D. 
0.733, b.p. 107 (104-6). 
i, € - Heptadiene - 3, 5-dione, 1, 7- 
bis(4-hy droxry-3-methoxy- 
phenyl)-*. See Curcumin. 


2, 5-Heptadien-4- -one, 2, 6-di- 
methyl-. See Phorone.- 


Hig nie tag See Enanihalde- 
n-Heptaldoxime. See Enanthalde 


hydz, oxime. 


oe ea See Cyuclohep- 


Heptamethsiene glycol. See 1, 7- 
Heptanedial*. 
Heptanal*. See Enanthaldzhyde. 
58 Heptane* (n-Aepione). Cee 
CH3z, 100.12. Colla... 1.383672. 
D. 0.68422, m-p. — 265, bp 98.4. 
Soly. 0.00525=5.: 100eL ; > ech 
—, i-bromoe-* ateres bromide). 
CHACH:) sBr, 179.03. Coliiqg. D. 
1.1333, m.p. —5886, b.p. 178.8. 
Sely. ix. v-s.al.; v.s.eé 
—. i-chlero— (n-Aepil chloride). 
Ce, 134.57. Lia. 8 
1.42844. D. OS72>2, m.p. —69.5, 
b.p. 159.5. Sely.i-w.; <al.; <et. 
—, %,6-dimethyl-* — (diiscbuty- 
methane: tsobutylisoamyl). (CH): 
CH(CH:):CH(CH3):, 128.16. Col. 
iq. D. 0.72472: 0.71222, b.p. 132-3 
Soly. i.w-.; i-al.; s_e¢. 
Heptane, i-ethoxry-*. See Ether, 
= heptyl. 
4-ethyl-* (ethyldi propyl methane). 
~ *CHst CH:):CH(C:H;)(CH:):CHs, 
128.16. Collia..2 1408 D. 0.74153, 
b.p. 139. Soly-. i-w-; i-al.: s.et. 
—, 1-heptylexy-*. See Hepigl ether. 


65 —. i-iodo-* (n-Kepiyl iodide). CH: 


(CH:);CHsl, 226.04. L i 2!) DR. 
1.40343; 1.306%, mp. —45.2, b.p. 
203. 95: 91-3". Soly. i-w.; s.al.; set. 
—. i-methory-*. See Ether, heptyl 
methyl. 

—, 2-methyi-*  (amyldimethy- 
methane; tsoectane). (CH3:)sCH- 
(CH2)sCHz. 114.14. Collig.. » 1.3935. 
D. 0.702922, b-p. 116.0. Soly. i-w.: 
sl_s.al_; s.et. 


For explanations and abbreviations see beginning of table. 
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68 Rete 3-methyl-* fetter oR 86 —, 4-ethyl-* (ethyldipropylearbinol). 


methane). CHsCH2CH(CHs) CH:sC H2COH(CHeCH:CHs)s, 144.16. 
(CH:) sCHs, 114.14. Liq. D. 0.7161, Liq. D. 0.834942, b.p. 179.5. Soly. 


b.p. 122.2. Soly. i.w.; sl.s.al.; s.et. i.w.; 8.al.; s.et. 

69 —, 4-methyl-* (methyldepropyl- 87 —, 4-methyl-* (methyldipropyl- 
methane). an ee carbinol). CH Ch Coney. 
(CH2)2CHs, 114.14. “Col.liq (CH2)2CHs, 130.14. Col.lig., n 1.427. 
1.3985. D. 0.721122  b.p. “118. 6. D. 0.824822, b.p. 161.5. Soly. i.w.; 
Soly. i.w.; sl.s.al.; s.et. 8.al.; s.et. 

70 —, 1-phenoxy-*. See Ether, heptyl| 3g —, 4-propyl-*  (tripropylcarbinol; 
phenyl. tert-decyla l cohol). (Cs3H7)sCOH, 

71 3-Heptanecarboxylic acid. See 158.17. Col.oil. D. 0.8338%', b.p. 
Caproic acid, a-ethyl-. 190-2. Soly. i.w.; s.al. 

72 1, 7-Heptanedicarboxylic acid.| s9 2-Heptanone* (amyl methyl ketone). 
See Azeélaic acid. CH3CO(CH2)sCHs 114.11. Gol.liq. 

73 Heptanedioic acid*. See Pimelic seep itd b.p. 150. Soly. v.sl.s.w.; 
acid. 8 

74 Heptanedioic acid, 4-oxo-*. See) 90 3-He nee (ethyl butyl ketone). 
Acetonediacetic acid. C2HsCO(CHe)3sCHs, 114.11. Col.iiq. 


75 1, 7-Heptanediol* —_(heptamethylene| D-_0.8183P, m.p. —39.0, b.p. 148.5. 
glycol). CH:OH(CH2)sCH:0H,| Soly-i.w.; al.; wet. 
132.12. Cr. m.p.. 12, b.p. _259:| 91 —, 6-methyl-* (ethyl isoamyl 
143-68. Soly. s.w.; s.al.; i.et. keton e). CG:HsCOCH2CH:CH- 
76 1-Heptanethiol* (n-heptyl —_ mer-|  (CHs)z, 128.12. Liq. Dep. 163.5. 
captan). CHs(CH»)sCH»SH, 132.18. Soly. i.w.; s.al.; s.et. 
Liq. D. 0.838948, m.p. —43.4, b. -| 92 bog pag (dipropyl aera buty- 
176.2(174-5). Soly.  i.w.; coal, rone). CsH7COCsHz, 114. tte Col. 
eb, liq., 7 ae m4 oe BOB; 
id *. . 0.817572, m.p. .— - re p- 
wy Heinntcattr stonticed| HRM Mia SEC 
CH:s(CH2z)sCH20H, 116.12. Col.liq..| 93 oi 2, 6-dimethyl—* ; (ditsobutyl 
920822.4 f : .D. etone; s-diisopropylacetone; iso- 
Moles Gar Deate at Roly. valerone; valerone). {(CHy:CH CH: 


ie , CO, 142.14. Col. oil, n 1.412% e 

Site Chee ied, © Maes bs 0.806%, b.p. 168(165-6).  Soly. 
719 —, esters of organic acids. See ‘‘heptyl icw.; wal.; «et, 

ester’’ under the names of the acids. 

94 —, 4-methyl-* (isobutyl propyl - 

80 —, nitrite. See Heptyl nitrite. ketone). CH;CH.CH-COCELG CH. 
81 2-Heptanol* (amylmethylcarbinol). (CHs)2, 128.12. Li D. 0.813, b.p. 

CHsCHOH (CH) 4c Hs, eer a: ; 155. Soly. i.w.; s.a eg 8.et. 

n 1.4213, 1.4190%. D. 0.8193, b-p-| 95 1-Heptene* -heptyl. CH::- 

168-7(160-2). Soly. iw. s.alj set. |°° GuicniGHs, “Bail Collig, ih 
82 —, 2-methyl-* (amyldimethyl- 0.699342, m.p. — 10, b.p. 94.9 (95-100). 

carbin at i (Cit) coHEH NCH, Soly.  i.w.; s.al.; 8. ‘et. 

130.14. Dek) the ; 96 2-Heptene* (1-butyl-2-methylethylene; 

0.87932, b.p. 162. Soly. iw.; s.al.|”” Bheptylens). CHsCH:CH(CH.) s, 

8.et. CHs, 98.11. D. 0.703422, b.p. 98.1— 


83 pt Re ; baat ty butyl 
ethylmethylcarbinol). CHsCH:COH-| gy ne tene* (1-ethyl-2- ethylene; 
(CHs)(CH2)3CHs, 130.14. Col.liq.| ® Fete “CHLCILCTLCHCH.. 
n 1.4270. D. 0.82734, bp. 160.6] GHCHs, 98.11. D. 0.704322, b.p- 


(161-27). Soly. i.w.; s.al.; s.et. 95.8 6.1. 

44 4-Heptanol* Cinrd tea ena CH:-| 98 5-Hepten-2-one, 6-meth yik=)*5 
(CH2)szCHOH(CH2)2CHs, 116.12. Liq., (CH.s-C-CH(CH.o:COCHs, 126.11. ° 
nm 1.4205. D. 0.820%, m.p. —41.5,1 Colliq. D. 0.860%, m.p- —67.3, 
b.p. 155.4. Soly. i.w.; s.al.; s.et. D.p. 174. Soly.i.w.; al.; 2et. 

356 —, 2, 6-dimethyl-* (diisobutyl-| 99 Heptine. See Heptyne*. 


1 Coe ee Tee; 00 n-Heptoic acid. See Enanthic acid. 


0.82379; 0.815544, b.p. 172—4™.| 01 pri-n-Heptyl alcohol. See 1-Hep- 
Soly. i.w.; s.al.; s.et. tanol* 
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n-Heptyl aldehyde. See Enanthal-| 23 
dehyde 


yde. 
Heptylamine*(n). CH3:(CH2)sN Ho, 
115.14. Col.lia.,n 1.424. D. 0.77722, 
m.p. —23, b.p. 155.1. Soly. v.sl. 
.wW.; eal.; cet. 

= a-methyl- (2-aminodctane; sec-n- 

mine; sec prylamine). CHz 

(Cli «CH Chin Nit, 129.16. Liq., n 
72172, b.p. 164-6. 
sia ore v-s.et. 
n-Heptyl bromide. 
1-bromo-*. 
n-Heptyl chloride. 
1-chloro-*. 
n-Heptyl 
trile. 


See Heptane, 
See Heptane, 


cyanide. See Capryloni- 
Heptylene. See Heptene*. 

Heptyl esters of organic acids. See 
“heptyl ester,” under the names of 
the acids. 

Heptyl ether Ls sate neg erg 

di-n-heptyl. ether). (C7His)2O, 214.23. 

D. 0.815%, b.p. 260. Soly.) 34 

i.w.; 8.al.; s.et. 

n-Heptylic acid. 35 
FoR aad iodide. 


See Enanthic acid. 
See Heptane, tl 36 
n-Hlepty} mercaptan. See 1-Hep- 
tanethiol 

Heptyl nitrite(n). CH;3(CH2)sONO, 
145.13. Liq. D. 0.89393, b.p. 155. 
Soly. i.w.; s.et. 


37 


38 








Hexacosanoie acid*. See Cerotic 
acid. 

i1-Hexacosanol*. See Ceryl alcohol. 
g Hletaemyt aleohol. See Ceryl alco 
Hexadecanal, oxime*. See Palsmit- 


aldehyde, oxime. 
Hexadecanamide*. See Palmitamide. 


Hexadecane* (n-heradecane; cetane; 
bioctyl). CH3(CH:2)1<CHs, 226.27. Col. 
leaf. D. 0.775172, m.p. 20(16—-17), 
b.p. 287.5. Soly. j i.w.; ~al.; et. 


—, i1-hexadecyloxy-*. See Cetyl 
ether. 


—, 1-iodo-*. 


—, i-phenoxy-*. 
phenyl. 


Hexadecanenitrile*. 
trile. 


Hexadecanoie acid*. 
acid. 


i1-Hexadecanol*. 


Hexadecanoyl chioride*. 
mityl chloride. 


7-Hexadecenoie acid. 
acid (artificial). 


2-Hexadecine. 
n-Hexadecyl. 


n-Hexadecylic acid. 
acid. 


See Cetyl iodide. 
See Ether, cetyl 


See Pal mitoni- 
See Palmitie 
See Cetyl alcohot. 
See Pal- 
See Hypogex 


See 2-Hezxadecyne*. 
See Cetyl. : 
See Palmiti 


Heptyl sulfate (di-n-hepiyl sulfate). 2. EH hg ao 
[CHs(CH) 804, 294.29, Collia., n| °9 fone) CHNCHSuCiCCHs, 223 28. 
L4s6zs. BD. 08i0i8, mp. lid) tip: 25, bop. 280-5. 

.D- 
1-Heptyne* (l-heptine; n-amylacet- 40 Re nonpeeegr acid*. See Pal- 
ylene; enanthylidene). CH:C(CH2)s- > : : 
CHs, 96.09. Col.lig. D. 0.7382-8;|41 1, 5-Hexadiene*  (biallyl; _diallyl). 
0.728824, m.p. >—70, b.p. 110.5(99). CH::CHCH:CH:2CH:CH:z, 82.08. Liq., 
Soly. i.w.; s.al.; s.et. n 1.4044. D. 0.688072, m.p. —141 
2-Heptyne* (outylmethylacetylene; 2- b.p. 59.6. Soly. i.w.; s.et. 
heptine). CH:C :C(CH:2)sCHs, 96.09.| 42 2, 4-Hexadiene* (bipropenyl; dipro- 
Colliqg. D. 0. 75032, b.p. 111-3. pylene). CHsCH:CHCH:CHCH:;, 
Soly. i.w.; s.al.; s.et. 82.08. Col.liq., n 1.4384. D. 0.710872, 
Herapathite. See Quinine, iodosul- b.p. 82. Soly. i.w. 
fate. : 43 id SN CHORE. Tarn ok : 

js Morphine, diacetyl-. (CH3)2C:CHC ( 3)2, 101.11. Col. 

ies Oa © Sots Ponferttce acid liq. D. 0.71583, m.p. —91.3, b.p. 
=e thi ae vig A hed 3) 4 102.5756, Soly. ! l.w.; s-al.; s.et. 

espereto vinyiguaracoal; hy-! . 
drozyck mathorysiyrens CH2:CHC,-| 44 2; 4-Hexadienediote acid*. See Mu- 

or CH;3)OH, 150.08. ap m.p. 57.) conve acid. 
Soly. v.sl.s.w.; v.s.al.; v.s.et. 45 2, 4-Hexadienoic acid*. See Sorbic 
Fledgoridenc. See d-Limonene. acid. 

idin. CxHe-Ow, 482.20. Yel.| 46 1, 5-Hexadien-3-yne* (divinylacety- 

ieeneed mp. Iii. bp. 251 d|_ Lene). CHsCHC:CCH:CH:, 78.05 
So y- 0.02h.w.; 0.5al.; i-et.; s.h.ac.a. ;| ar ae n 1.504. D. 0.785122, b.p. 
i.bz. | 5. 





For explanations and abbreviations see beginning of table. 
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1, 5-Hexadiyne* (bipropargyl; 1, 5- 
hexadiine; dipropargyl). iCCH:- 
CH:2C:CH, 78.05. Col.lia., n 1.44132%3-8, 
D. 0.804922, m.p. frz. —6, b.p. 
86(85.4). Soly. i.w.; s.al.; v.s.et.; 
s.ord.org.solv. 

Hexalin._ See Cyclohexanol*. 
Hexamethylene. See Cyclohexane*. 
Hexamethylenediamine. See 1, 6- 
Hexanediamine*. 

Hexamethylene glycol. See 1, 6- 
Hezanediol*. 
Hexamethylenetetramine (methen- 
amine; formamine; hexamine; uro- 
tropine). (CHa) 6Ns, 140.13. Rhomb. 
fal. m.p. 263, b.p. subl. 263 d. 
Soly. 150w.; 3al.; i.et.; s.H2SOs. 
Hexamine. See ' Hexamethylenetetra- 


mine. 

Hexanal*. See Caproaldehyde. 
Hexanamide*. See Caproamide. 
Hexane* (n-hexane). CHEE 4sCHs, 
86.11. Col.liq., n 1.37536 
0.660322, m.p. —94.3, b.p. "69. 0. 
Soly. 0.0138'54w.; 50%al.’; s.et.; s.chl. 
—,i-amino-. See Herylamine. 
—, 2-amino-. See Amylamine, 
methyl-. 

—, 1-bromo-* (n-hexyl 
CH:(CH2)sCHeBr, 165.02. 
1.4478. D. 1.170532, m.p.- —85.0, 
b.p. 156.0. Soly. i.w.; »al.; vet. 

, i-ehloro-* (n-heryl chloride). 
CH:;3(CH2)sCH2Cl, 120.56. Col.lig., n 
1.4194. D. 0.871942, m.p. —83, 
b.p. 132.4. Soly. i.w. 

*, CHsCHCl(CH2)sCHs, 
120. 56. n 1.414222, D. 0.87644, b.p. 
123(125-6). 

—, dihydroxy-. See Hexanediol*. 


—,1, 6-diiodo-* (1, 6-herylene iodide). 
ICH» (CH2)sCH2I, 337.93. Col.need. 
or liq., n 1.5899. D. 2.0544, m.p. 
9.5(6-7), b.p. 1637 d. Soly. i.w.; 
y.s.al.; v.s.et. 

—, 2, 3-dimethyl-* (iso 
propylmethane). CHa 
(CHs)CH2CH2CHs, 114.14. 
n 1.4093. D. 0.724022, b.p. 


a- 


bromide). 
liq., 7” 








ropylmethyl- 
‘CH (CHs3) CH- 
Col.lia., 
113.9. 








Soly. i.w.; sl.s.al.; s.et. 
—, 2,4-dimethyl-*  (ethylisobutyl- 
methylmethane). (CHs)2>CHCH2CH- 
(CHs)CHeCHs, 114.14. Col.lig., 7 
1.4026. D. 0.707742, b.p. 110.0. 
Soly. i.w.; sl.s.al.; s.et. 


2, 5-dimethyl-* (biisobutyl). 
(CH3)2CH(CH2)sCH(CHs)2, 114.14. 
Col.liq., 7 1.3929. D. 0.69852, 
m.p. —91, b.p. 108.25. Soly. i.w.; 
sl.s.al.; s.et. 





67 


68 
69 — 


70 — 


—, 3, 4-dimethyl-* (bi-sec-buty/; < 
butylethylmethyl methane). CHsC “CH. 
(CHs) CH(CH:) CH2CHs, 114,14. Lia., 
n 1.4058. D. 0.72132, b.p. 116. 5. 
Soly. i.w.; sl.s.al.; s.et. 

—, 1-ethoxy-*. See Ether, ethyl 
hexyl. 


—, 3-ethyl-* (diet yi methane) . 
(CHOI CHOMCHCH, 14.14. 
Col.lia. n 1. 4016. D. 0.716972, 
b.p. 118.9. Soly-. i.w.; sl.s.al.; s-et. 

—, 1-iodo-* (n-hexyl "jodide). CH3- 
(CHe)sC Hel, 212.02. Col.liq., m 1.4929. 
D. 1.44122, b.p. 180. 


71 —, 2-methyl-* (ethylisobutylmethane). 


72 


73 
74 
vis) 


76 
W 
78 


79 
80 


81 


82 


83 


85 


(CHs)2CH (CH2)CH2CHs, 100.12. Col. 
liq. D. 0.6789°2, m.p. — 119.1, 
b.p. 90.0. Soly. i-w.; Pai al.; s.et. 
3-methyl-* {ah Lmeth 
methane). CHs3CHs' (Crete >CH2- 
3, 100.12. Col.lig. 0.695742 
(0.687072). m.p. —119. gr b.p. 89. 4 
(91.8).  Soly. i.w.; s.al.; s.et. 
—, 3-methylene-*. See Cries. 


2-ethyl-*. 
—, 1-phenoxy-*. See Ether, hexyl 
See Val- 





propyl 


phenyl. 
3-Hexaneearboxylic acid. 
eric acid, a-ethyl-. 


Hexanedial*. See Adipaldehyde. 
Hexanediamide*. See Adipamide. 


1, 6-Hexanediamine*  (hexamethyl- 
enediamine). NH2(CH2)sNHe, 116.14. 
Silk leaf. m.p. 39-40, b.p. 196; Solpat 
5) subl. Soly. v.s. w.: sls. al.; sl.s.bz. 


Hexanedioie acid*. See Adipic acid. 
2, 3, 4, 5-tetrahydroxy-. See — 
Mucic acid; Saccharic acid. 

1, 6-Hexanediol* (hexamethylene gly- 
col). CHAO H (CT se ates 118.11. 
Need.f.w. m.p. 42, b.p. 250. Soly. 
s.w.; s.al.; sl.s.h.et. 

2s 3-Hexanediol* ae , 3-dihydroryhex- 
ane). CH3(CH2)2(CHOH)2CHs, 118.11. 
D. 0.96698, b.p. 207. Soly. ©w.; 
s.al.; s.et. 

3, 4-Hexanediol, 3, Srpletaya tt (tet- 
raethylethylene gl y col). (C:Hs)2- 
COHCOHC(C2Hs)2, 186.17. m. Pp. 27- 
8, b.p. 230; 116-0", Soly- i.w.; 
v.s.al.; v.s.et. 

2, 3- Hexanedione, 3-oxime* (a-iso- 
nitrosobutyl methyl ketone). CHsCOC-. 
CNOH) (CH: aC Hs, 129,09. Leaf. m.p. 
49.5. 


2, 5-Hexanedione*  (acetonylacetone. 
sy m-diacetylethane). CELA OR a 
COCHs, 114.08. Col.liq., n 1.449. 
0.97042, m.p. —9, b.p. 192-4. oly. 
ow.; cal.; cet.; i. KOH, KeCOs. 


* Name approved by the International Union of Chemistry. 
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Hexanedioy! chloride*. 
chloride, 


1, 2, 3, 4, 5, 6-Hexanehexol*. 
Dulcitol; Sorbitol.- 


Hexanenitrile*. See Capronitrile. 


1, 2, 3, 4, 5-Hexanepentol*. S ee 
Rhamanitol. 


1-Hexanethiol* (pri-n-hexyl mercap- 
tan). CH3(CH2)sSH, 118.17. Col.liq. 
0.84922, m.p. —81.03, b.p. 149- 
50768, Soly. i.w.; eal.; wet. 
Hexanoic acid*. See Caproic acid. 


Hexanoie anhydride*. See Caproic 
' anhydride. 


1-Hexanol* (n-hexyl alcohol; amyl- 
carbinol). -CHs3(CH2)4CH2OH, 102.11. 
olliq., mn 1.41615. D. 0.818922 
0.82055), m.p. —51.6, b.p.° 156.4. 
Oly. 0.59%w.; s.al.; cet. 


See 


See “hexyl 


) ester’ under the names of the acids. 
95 
96° —, 


See Hexyl nitrite. 


2-ethyl-*. C4HoCH (C2Hs) CH2- 
OH, 130.14. ol.liq. D. 0.83322 
m.p. <—76, b.p. 184.6. Soly. 
0.07% w.; s.al.; s.et. 


—, acetate (B-et pytheryl acetate) . 
| CCH (CrH«) OH:00 CHs3,-' 172.16. 
Col.liq., n 1.420... D. 0.87222, m.p. 
—93, b.p. 199.3. Soly. 0.01w, 


—, nitrite. 


98° —, 3-isopropyl-5-methyl-* (isocap- 


00 7 


02 A 


ric ie le B-tsoamylisoamyl alcohol; 
diamy lL alcohol). (CH3)2CHCH- 
CHOH) CeO Hs)»: 158.17. 
ol. oil. 0.85694, b.p. 211(203.376) . 
ao i.W.; Ph al. 

th y I-*. 
GuGHD CHOH, 116.13. 
0.83134, b.p. 162-4750. 
wal; vet. 


5-methyl-* 


CH3(CHa) s- 
Liq. D. 


Soly. i.w.; 


(isoheptyl alcohol; 
isohexylcarbinol). (CH3)2CH(CHg)3- 
CH2OH, 116.12. Liq., n 1.4254. D. 
0.83119; 0.82545, b.p. 167-9. Sely. 
v.sl.s.w.; s.al.; s.et. 


2-Hexanol* (butyl methylearbinol) . 
CHsCHOH(CH2)sCHs, 102.11. Col. 
has, n 1.4126. D. 0.82872; 0.809772; 

0.804424, b.p. 140—-0.4(136-9). Soly. 
_vy.sl.s.w.; s.al.; «et. 


2-methyl-*  (butyldimethylcar- 

binol). .CHsCOH(CHs)(CH2)3sCHs, 
116.12. b.p. 58-60”. 

5-methyl-*  (isoamylmethylcar- 

-binol). CHsCHOH(CH2)2CH(CHs)s, 
116.12. Lig. D. 0.8185, b.p. 148— 








50. Soly. i,w.;s.al.; s.et. 


05 


07 


0s 


09 


10 2 


1 


12 


13 
14 


15 


16 
17 


18 


19 


binol). 


See Adipyl| 04 3-Hexanol* se ihulor Cp uiegrban ol) 


CH;CH2C HOH (CH2)2CH 102.11. 
Col.liq. D. 0.818822, hp "135. Soly. 
v.sl.s.w.; 8.al.; cet. 

3-ethyl-* = (diethylpropylcar- 
CH3;CH2COH (C2Hs) (CH2)2- 
Col.lig:, n 1.433. D. 
Soly..i.w.; s-al.;- 


CH3, 130.14. 
0.837932, b.p. 160.5. 
8.et. 
—, 3-ethyl-5-methyl-*  (diethyliso- 
butylearbinol).. (C2Hs)xCOHCH2CH-.- 
(CHs)2, 144.16., Lig. D. 0.839647, 
b.p..172. Soly. i.w.; s.al.; s.et. 
3-methyl-*  (ethylmethylpropyl- 
carbinol). CH3(CHs)2COH(CH:3)CH>2-. 
CHs, 116.12. Col.liqg., n 1.423. D. 
0. Be ay b.p. 141.. Soly. i.w.; s.al.; 
s.et 
aa 5-methyl-* (ethylisobutylcarbinol) . 
CliCH:CHOHCHCH (CH), 116.12. 
Liq. b.p. 148.2. Soly.i.w.;s.al:;s.et. 
—, 2, 2, 5, 5-tetramethyl-*. (CHa) 
CCH2»CHOHC(CHa)s, 158-17. Cr. 
m.p. 52-3, b.p. 173-4. Soly. i.w.; 
s.al.; s.et. 

2-Hexanone* (butyl Speke ketone). 
CH3CO(CH2)sCHs, 100.09. Col.lia., 
n 1.396944, DP. 0.8302, m.p. — 56.9, 
b.p. 127.2. Soly. v.sl.s.w.; oal.: 
cet. 
—, 5-methyl-* (isoamyl methyl 
ketone). CHsCOCH2CH2CH(CHs3)2, 
114.11. Col.liqg. D. 0.818%, b.p. 
144. Soly. v.sl.s.w.; »al.; ~et. 
—, 5-methyl-, oxime. CH3C(:NOH)- 
C;Hu, 129.13. Col.-yel.oil. D. 0.88872, 
b.p. 195-6 d. 


—,1, 3, 4, 5, 6-pentahydroxy-*. See 
Sorbose. 

3-Hexanone* (ethyl propyl ketone). 
C2HsCO(CH2)2CH3, 100.09. Col.liq., 
n 1.398992. D. 0.813748, b.p. 124. 
Soly. v.sl.s.w.; eal.; ~et. 


—, 5-methyl-* (ethyl isobutyl ketone). 
C:HsCOCH2CH(CHs)s, 114.11. Col. 
liq. D. 0.8154, b.p. 136. Soly.i-w.; 
oal.; wet. 

Hexanoyl chloride*. See Caproyl 
chloride. 

2-Hexenal, 2-ethyl-* (a-ethyl-S-pro- 


pylacrolet ANS, 


Makes )oCH:C(C2Hs)- 


CHO, 126.11. Col.liq. 0.84873, 
b.p. 175. Soly. i.w.; s.al.; set. 
1-Hexene* (butylethylene). CHs:CH- 
(CH2)3CHs, 84.09. Col.lig., n 1.3821. 
D. 0.673222, m.p. —98.5, b.p. 64.1. 
Soly.i.w.; »al.; «et. 


—, 2-methyl-* (1-butyl-1-methylethyl- 
ene). CH2:C(CH;)CH2:CH:CH2CHs, 
98.11. D. 0.700022, b.p. 91.1-1.5. 


I 
For explanations and abbreviations see beginning of table. 
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CH::CH- 


1-Hexene, 3-methyl-*. 
98.11. D. 


CH(CHs)CH2CH2CHs, 
0.695322, b.p. 84.0. 


—, 4-methyl-*. CH2:CHCH2CH- 
(CH3)CH:CHs, 98.11. D. 0.69692, 
b.p. 87.2-7.5. 


—, 5-methyl-* 
CH2:CHCH2CH:CH (CHs3)2, 98.11. 
0.693622, b.p. 84.7. 

2-Hexene* (6-hexylene;  1-methyl-2- 
propylethylene). CHsCH:CH(CH2):- 
CHs, 84.09. D. 0.681342, b.p. 67.9- 
8.1. Soly. s.dil.H2SOs. 

—, 2-metbyl-* (1, 1-dimethyl-2-pro- 
pylethylene). (CHs)2C:CHCH2CH:- 
CH3;, 98.11. D. 0.708922, b.p. 94.4-4.6. 


3-methyl-* (1, 2-dimethyl-1-pro- 

pylethylene). CHaCH:C(CH3) CH2CH2- 

CHs, 98.11. D. 0.712022, byp. 93.1— 
> 


o. 


(isoamylethylene) . 
D. 


—, 4-methyl-* (1-sec-butyl-2-methyl- 
/ CH;CH:CHCH(CHs)CH>2- 
. (1) D. 0.700742, b.p. 
87.1-7.6. (2) D. 0.698122, b.p. 85.1— 
5.6. 


5-methyl-* (1-isobutyl-2-methyl- 
ethylene). CH3CH:CHCH:2CH(CHa)2, 
98.11. (1) D. 0.699072, b.p. 91.1-— 
1.6. (2) D. 0.702022, b.p. 85.6-6.1. 


3-Hexene* 


tes 


(sym-diethylethylene; _- 
hezylene). CHsCH2CH:CHCH:CHs, 
84.09. (1) D. 0.72234, b.p. 67.5. 
(2) D. 0.69338, b.p. 70-1. 

—, 2, 5-dimethyl-* een yl- 
ethylene). (CHs)2CHCH: HCH. 
(CHs)2, 112.12. b.p- 116-20. 

, 2-methyl-* (1-ethyl-2-isopropyl- 
ethylene). (CHs)s2CHCH:CHCH:- 
CH;, 98.11. D. 0.694222, b.p. 86.4— 
6.9. 


2-Hexenoic acid* (8-propylacrylic 
acid). CH:sCH:CH:CH:CHCOOH, 
114.08. Need.f.w., nm 1.44670. D. 
0.96522, m.p. 32, b.p. 217. Soly. 
sl.s.w.; 8.al.; v.s.et. 


—, 5-methyl-* (a, B-isoheptenic acid). 
(CHs)eCHCH2CH:CHCOOH, 128.09. 
n 1.4524. D. 0.94222, mp. 16.5, 
b.p. 227. Soly. s.al. , 


5-Hexen-3-ol, 3-ethyl-* (allyldiethyl- 
carbinol). CH2:CHCH»COH(C2Hs5)- 
CH:2CHs, 128.12. b.p. 156. 


6-Hexen-2-one* (allylacetone). CH2:- 
CHCH:CH»COCHs, 98.08. Col.liq., 
n 1.421264, D. 0.84622, b.p. 129.5. 
Soly. i.w.; eal.; cet. 


Hexine. See Heryne*. 








36 
37 


38 
39 


40 
41 


42 
43 


44 
45 


46 
47 


48 


49 


50 


51 


52 


53 


55 


n-Hexoic acid. 
n-Hexoic aldehyde. 


See Caproic acid. 
See Caproalde- 


hyde, 

Hexoylene. See 2-Heryne*. 

Hexyl alcohol, active See 1- 
Pentanol, 3-methyl-*. 

n-Hexyl alcohol. See 1-Hexanol*. 
Hexylamine*(n). CHs(CH2)4CH>- 
NHz, 101.13. Col,liq. D. 0.763%, 
m.p. —19, b.p. 128-30. Soly. 
v.sl.s.w.; cal.; cet. 
n-Hexyl bromide. See Hexane, 1- 
bromo-*. | 
n-Hexyl chloride. See Herane, 1- 
chloro-*, 

Hexylene. See Hezxene*. 

1, 6-Hexylene iodide. See Hezxane, 


1, 6-diiodo-*, 


Hexyl esters of organic acids. See 
thexyh ester’’ under the names of the 
acids. 


n-Hexyl iodide. See Hezane, 1- 
todo-*, 

pri-n-Hexyl mercaptan. See _ 1- 
Hezanethiol*, 

Hexyl nitrite(n).. CHs(CH2);ONO, 
131.11. Yel.liq. . 0.885122, b.p. 
129-30. Soly. i.w.; s.al.; s.et. 

Hexyl sulfate (di-n-heryl sulfate). 


(CH3(CH2)s}sSOs, 266.26. nm 1.43447. 
D. 1.003933, bsp. 125.37. 


1-Hexyne* (butylacetylene; 1-hexine). . 


HC:C(CH2)3CHs, 82.08. Col.liq. D. 
0.7363; 0.712078, m.p. —150, b.p. 
71.5. Soly. i.w.; s.al.; s.et. 


2-Hexyne* (2-hexine; methylpropyl- 
acetylene; hexoylene). CHCiC(CHse- 
CHs, 82.08. Liq. D. 0.74945; 0.73778, 
b.p. 84. Soly. i.w.; eal.; et. 


Hippuric acid (N-benzoyl glycine; benz- 
amidoacetic acid). CcsHsCONHCH:- 
COOH, 179.08. Col.rhomb., n 1.535, 
1.592, 1.760. D. 1.37148, m.p. 187.5 
(189-90), b.p. d. Soly. 0.33%w.; 
sl.s.al.; sl.s.et.; 0.11 chl.; i.bz., pet.et. 
- o-phenylphenacyl ester. CoHs- 
CONHCH:COOCH:COC s6HiCsHs, 
373.16. m.p. 163. 
dl-Histidine (dl-a-amino-5-imidazole- 
ropionic acid), Cs3H3N2CH2CH(NH:2)- 
SOOH, 155.09. Tetr.pr. m. 285-6 
d., b.p. d. Soly. s.wi; ial; iet.; 
i.acet., chl. 
d-Histidine. C;:HsNeCH:CH(NHb2)- 
COOH, 155.09. Lng.pl. m.p. 287-8. 
Soly. i.al.; i.et.; i-acet., chl. 


* Name approved by the International Union of Chemistry. 
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COOH, 155.09. Leaf.f.w. m.p. 277 d., 
— d. 20918, Soly. 8.w.;--v-81.s.al.; 
i.e’ 

—, diflayianate. CsHsN3:02(CwHseN> 
OsS)2, 783.34. Need. m.p. 251-2 d. 
Soly. sl.s.w-.; i.al.; i.et. 

—, dihydrochloride. CsHsN;0O:- are 
228.02. Rhomb. pl. m.p. 245 d. 
Soly. v.s:, d.w.;. s.al.; 
cone.HCl. 
Homatropine (mandelyltropeine; 
baswedr gn ins): CisHuNOs, 275.17. 


i.et.; visl.s. 


Delia gs, f.et.; glist. pri.al. m.p. 95.5— 

oly. vl es s.alS wet.: 8B. 
on dil.a., bz., 

60 —, pets ae CisHuNO;:-HBr, 


61 — 


62 
63 
64 


65 Wisaehsarcddinens. 
66 


a4 => 


356.10. Colrhomb.pr. m.p. 212 d. 
Soly. 17.5% w.; 3.3.al.; i-et.; s.chl. 

hydrochloride. CisHuNOs-HCl, 
311. 64. Sm.wh.cr., m.p. 216-7. Soly. 
s.w.; s-al. 
Homoanthranilonitrile. 
Tolunitrile, 2-amino-. 
Homeatropine. 
Homoecinchonidine. 
294.19. Ee m.p. 207.6. 

4.8al.; s.chl 


See p- 


See Homatropine. 


CwH2N:20, 
Soly. i.w.; 


See Toluhy- 
droquinone. 
Homophthalic acid (a, 2-toluenedi- 
carbozylic shina AS Mee SU 
COO. 80.06. Crfi.w. m.p. 175. 
’ Soly. s-h.w.; v.s.al.; sl.s.et. 
4-Homopyrocatechol (4-meth ylpyro- 
catechol). CHsCsHs(OH)=, 124.06. Col., 
n 1.5425". “DPD. 1.129%, m.p. 65, 
b.p. 252. Soly. v.s.w.; v-s.al.; v.s.et. 
o-Homosalicylic acid. See 2, 3- 
Cresotic acid. 
m-Homosalicylic acid (a). 
Cresotic acid. 
m-Homosalicylic acid (8). 
Cresotic acid. 
p-Homosalicylic acid. 
Cresotic acid. 
Hordenine (p-hydrory-N, N-dimethyl- 
henethylamine). soHisNO, 165.13. 
Rhomb. pr. m.p. 117.8 subl., b.p. 
140-50. Soly. s.w.; v.s.al.; v.s.et.; 
s.chl.; sl.s.bz. 
sulfate. (CioHisNO):H2SO.4-H:0, 
446.34. Col. eF m.p. 208-10. Soly: 
s.w.; sl.s.al.; 
Hydantoic nua (N-carbamylglycine; 
ureidoacetic acid; glycoluric acid; urea- 
acetic acid). NH:CONHCH:COOH,| 
118.06. Monocl.pr. m.p. 171. Soly.| 
3™w.; 0.397%al.; v.sl.s.et. 


See 2, 4- 
See 2, 6- 


See 2, 5- 


C3H3N:CH:2CH(NHz2)-| 75 Hydantoin (glycolylurea). 


NHCON- 


a 
HCOCH:, 100.05. Need. m.p. 220. 


+1. _| 
Soly. s.h.w.; s.al. 


V7 


78 


79 —, 5-ureido-. 


80 


Si 


S4 


87 


88 


90 —, a-hydroxy-. 


i-methyl- age coy pore a 
N(CH;) CONHCOCE:, 114.06. Pr. 
a a ee Es 
m.p. 157-8, b.p. subl. Soly. s.w.; 
s.al. 


—, 5-methyl- (clactylurea). NH- 

[a 
CONHCOCH(CHs), 114.06. Rhomb. 
Mita Sates 


m.p. anh. 145. Soly. yvs.w.; v.s.al.; 


v-sl.s.et. 
—, 2-thio- (glycolylihiourea).. CsH«- 
N:OS, 116.11. Need.f.h.w. m.p. 


d. 200. Soly. s.h.w.; i-al.; i-et. 
See Allantoin. 
Hydracetin. See Hydrazine, 1-acetyl- 
2-phenyl-. 
Hydraerylie acid (3-hydrorypropanoic 
acid*; B-hydrorypropionic actd; ethylene 
lactic acid). CH2OHCH2COOH, 90.05. 
Syrup, b.p. d. Soly. v.s.w.; s.al.; 
cet. 
—,a-phenyl-. See Tropic acid. 
Hy dracrylonitrile (3-hydrorypropane- 
nitrile*; ethylene cyanohydrin; glycol 
cyanohydrin;  8-hydroryproepionitrie). 
HOCH:CH:CN, 71.05. Col.liq. D- 
1.0593, b.p. 221. Selly. ~w.; ~al.; 
1.64'5et. 
Hydrastine. CuHaNOc, 383.17. Col. 
rhomb:pr., [a] —678°jj in chi. m.p- 
132. Soly. 0.025"w.; 0.74%al.; 0.8%et.; 
s.chl. 
—, hydrochloride. CnHxaNO<HCl, 
419.64. Wh.hyg.powd. m.p. 210(116). 
Soly. s.w.; s.al.; v-sl.s.et.; sl.s.chl. 
Hydrastinine. CiuHisNO:, 207.11. 
Wh.-ylsh.need.f.lgr. m.p. 116-7. 
Soly. sl.s.w.; s.al.; s.et.; s.chl., a.; 
d.bz:: ~ 
—, bisulfate. Cu.Hu NOz-H-:SOs, 287.17. 
Grn.fiuores.cr. m.p. 216 d. Soly. 
8.w.; s.al. 
hydrochloride (7). 
HCl, 225.56. Yel.need.; 
fluoresc. m.p. 212 d. 
y.s.al.; 0.077et.; s.chl. 
Bypratene acid (a-methyl-a-toluic 
enylpropionic acid). Ce 
HsCH(CH:)COOH, 150.08. Coltia. 
D. 1.13, m.p.. <—20, b.p. 265.; 


CuHuNO:-- 
aq-sol.bl. 
Soly. vs.w.; 


Soly. sl.s.w. 
See Atrolactic acid. 





For explanations and abbreviations see beginning of table. 
: 659 


HANDBOOK OF CHEMISTRY AND PHYSICS : 
4691 PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 4726 


91 Hydrazine, 1-acetyl-2-phenyl- (ace-| 10 
tie acid eign ebay hydracetin; 
pyrodin). CHsCONHNHCeHs, 150.09 
Col.hex. m.p. 128. Soly. v.sl.s.c., 
v.s.h.w.; s.al.; sl.s.et.; 8-bz., chl. 

92 —, benzal-. See Benzaldehyde, hy- 
drazone.— 

93 —, benzalphenyl-. See Benzalde- 

. hyde, phenylhydrazone. 

94 —, benzoyl-. See Benzoic acid, 
hydrazide. 

95 —, 1-benzoyl-2-phenyl-. See Ben- 
zoic acid, phenylhydrazide. 

96 — benzyl-. CsH:sCH»-NHNH:», 
122.09. Col.oil. m.p. 26, b.p. 10341. 
Soly. ow.; val.; et. 

97 —. benzylidene-. See Benzaldehyde, 
hydrazene. - 

98 —, benzylidenephenyl-. See Ben- 
zaldehyde, phenylhydrazone, 

99 —, p-bromophenyl-. BrCsHsNH- 
NH, 186,99. Need. or leaf.f.al. or 
lgr- m.p. 106. Soly. i.w.; s.al.; 
8.et.; s.bz. 

00 —. 1-butylidene-2-phenyl-. See 
Butyraldehyde, phenylhydrazone. 

01 —, carbamyl-. See Semicarbazide. 


02 —, dibenzal-. See Benzaldehyde, 
azine. 

03 —, diisopropylidene-. See Acetone, 
azine. 

04 —, (dimethylphenyl)-. See Hydra- 
zine, rylyl-. 

05 —. 1, 2-di-i-naphthyl- (1, Psi etal 
zonaphthalene). Cr H7 NH NHCwH7, 
284.14. Col.leaf.f.bz. m.p. 271; 274. 
Soly. i.w.; v.s.al.; v.s.et.; s.bz. 

6 — 1, 2-di-2-naphthyl- (2, 2’-hydraz- 
onaphkthalene). CwHs NHNHCwH;, 
284.14. Col.fiocks, mp. 164. Sely. 
i.w.; sl.s.al.; v.s.et. 


07 — 2, 4dinitrophenyl-*. el 
CsH;:NHNHa, 198.08. Purp. -red pr.f 
al.; vit.flueres. m.p. Arh d.), -p- 
exp. Soly- i.w.;_ v-sl.s.al.; i.(sl.s.)et.; 
saniline, h-ethyl acetate; sl.s.chl., 

-*"CS., bz. 

08 —, 1,1-diphenyl-* (uns-diphenyl- 
hydrazine). (CsHs)2NNH2, 184.11. 
Yish. -br.liq. or pl.flgr. DBD. 1.1903, 
m.p. 34.5; 44, b.p. 220%. Soly. 
v.al.s.w.; v.8.aL; v.s.et.; s.conc.H2S0.. 

09 —, 1, 2-dipbenyl-* (hydrazobenzene; 
sym-diphemylhydrazine). CeHs- 
NHNUHC; His, 184.11. Col. -yelsh. 
rhomb.tab.fal. D. 1.158\4, m.p. 
131(126),. b.p. d. Soly. vsl.e.w.; 
3.95)*all. ;: set. 


ii 


12 


13 


14 


15 


16 


17 
18 
19 


20 


21 


22 















—,1, 2-di-o-tolyl- (o-hydrazetoluene). 
CH:CsHi:NH NHCsHiCHs, 1242.14. 
Col.leaff.al. m.p. 165, b.p. din | Soly. 
v.sl.s.w.; s.al.; s.et.; s.bz. 


—, 1,2 2-di-m-tolyl- Kena 

en 5¢ ae CiBiCHs, 
212.14. Col.oil. Sely. i:w:; s.al 

—, 1, 2-di-p-tolyl- (p-' “rem oni 
CHsC;HiNHNHCsHsCHs, — 212.14. 
Col-monocl.plf.al.-et. D. 0.9572, 
m.p. 133—4(126), b.p. d. ‘Soly. i.w.; 3 
v.s.al.; v.s.et.; 8.bz. 

—,ethyl-. NH:NHCHs, 60.08. Col. 
liq. b.p. 101.5. Sely. v.s.w.; v-s.al.; 
v.s.et. 

—, 1-ethylidene-2-phenyl-. See 
Acetaldehyde, phenylhydrazone. 

—, 1-ethyl-1-phenyl-. CsHs(GzHs)- 
Bae, 136.11. Liq. D. 1.018, b.p. 
—, 1-ethyl-2-phenyl-. capo 
NHNHCoHs, 36.11. 

1.5710874.°. D. 1.004%, D.p- 240: 
104%, Soly. sl.s.w.; s.al.; s.et. 

—, formyl-. See Formehydrazide*. 
—,guanyl-. SeeGuanidine, l-emtno-. 


—, 1-isoamyl-i-phenyl-. CsHsN- 
a 178.16. Tig. b.p. 173— 


—, 1-isobutyl-1 Faeroe (1- Scag 
ylpropyl)- 1-phenylhydrazine*) CrHoe- 
(CsHs) NNH2, 164.14. D. 0.963322, 
b.p. 245. ; 

—, methyl-*. CH:NHNH:2, 46.06. 
Colhyg.liq. bp. 87.5. Sely. v.s.w.; 
coal; wet. 

_—, J-methy]-ipaoaaaas CsHsN- 
(CHs) NH2, 122.09. Yel.liq., m 1.583. 


D. 1.04022, b.p. 227.5. - el.s-w.; 
wal.; wet. 

_— 1-methyl2a9paiah RG AGE - 
hydrazobenzene). HNH 


Hs, 198.13. Col. hs Hs pr. Sera m. D- 
59-61. Soly. i.w.; v.s.al.;  sl.s.et.; 
8.ba. 

—_, a pins ok ao = Sey - 
hydrazobenzene). H;CeHs ae 
Hs, 198.13. done tion ‘m.p. 86-7. 
Soly. v.s.al.; v.s.et.; v.5.bz. 

—, (i- naphihy) paehay aH Noe 
158.09. leaf, mp. 116, b.p. 
203”. Soly. v.sl.s.c.w.; v.s-h.al; sls. 
et.; y.s.chl. 

—, (2-naphintias CwH; NHNH:2, 
158.09. Col.leaf.fow. m.p. 124-5. 
Soly. sl.s.h.w.; v.s-b.al.; sl.s.et.; s.chl., 
bz. 





* Name epproved by the International Union of Chemistry. 
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27 Hydrazine, o-nitrophenyl-. NO+| 46 o- drazobenzo i - 

CeHsNH NHz2, 153.08. Briék red need. Wasnt i oe ner Oia 

m.p. 90. Soly. i.w.; sl.s.al.; sl.s.et. [+ . NH)2, 272.11. Col.leaf.f.al. m.p. 205. 

— __ m-nitrophenyl-. NO2C;He| _ ly. i.w.; s.al.; s.alk. 

NHNH:, 153.08. Yel.need. m.p. 93.| 47 m-Hydrazobenzoic acid (m, m’-hy- 
Soly. sl.s.w.; sl.s.al. drazodibenzoic acid). (COOHCsHe 

29 —, p-nitrophenyl-. NO.C;H:- NH)s, 272.11. Yel.er.f.al. Soly.i.w.: 

Bee Ot Pera Ei or rig sl.s.h.al.; s.alk. 

m. , b.p. d. Oly. sl.s.w.; s.al.;|48 p-Hydraz. ‘ 

one s.chl., ethyl acetate; v.sl.s.bz. wieder 46 ae 

—, phenyl-*. CsH;NHNHz2, 108.08. NH)2, 272.11. Sm-needf.al. Soly. 

Yel.monocl. or oil. D. 1.097822, m.p.| iw. sl.s.al.; s KOH. 

19.6, b.p. sl.d. Soly. 12.62, 2350. ;| 49 Hydrazonaphthalene. See Hydra- 

wal.; ~et. zine, dinaphthyl-. 

31 —,—, hydrochloride. CsHsNHNH>-- 50 H rs i 

Gl, 144.54. Leai fal. mp. 240-1| °° BY atazophenylene. See Phenasine, 


ly. v.s.w.; s.al.; i.et. rs 
’ c 51 Hydrazotoluene. Hydr ey 
33 —, 1-phenyl-2-o-tolyl= _(0-methyl-| dil S€ | Hudrazin 
hydrazobenzene). CH3CsHsNHNHC;- 
Hs, 198.13. Col.leaff.al. m.p. 101-2. 
~  Soly. i-w.; sl.s.c.al.; s.et. 
34 —, pleryl- (2, 4, 6-trinitrophenylhy- 
' drazine). (NOz)sCsH2NHNH:2, 243.08. 
Yel.need. m.p. 186-7, b.p. d. Soly. 
i.w.; sl.s.al.; sl.s.et. 
35 —, tetraphenyl-*. _(C;H;):NN- 
(CeHs)2, 336.17. Rhomb.pr.f.al. + chl. 


m.p. 147. Soly. i.w.;  v.sl.s.b.al.: Spey 
s.bz., chl., acet., HSOs, blue color. Way Py MMO) b-D,,130., Solyeise; 


— = =, T 7 le és 
= 133.00. Cal Lar ] ane eae 57. Hydrobenzoin (1, 2-diphenyl-1, 2-eth- 

v.a.al.; v.s.et.: ee GAT: l'eler” c anediol(one form); tolylene glycol). 

ppg Te eat steel mee C:H;CHOHCHOHCG.H;, 214.11. 

37 gato ly I. CHsCeHsNHNE2| Monocl.leaffal. D. 0.927%, tm. 

122.09. Liq. b.p. 224. 139, b.p. >300:' Soly. 0.25c., 1.25 
38 ae -t ed a ONAN, W.; v.s.al. 

22.09. ol.rhomb.Jeaf. m.p. |'58'—, a, a’-dimethyl-. See 2, 3-Bu- 

b.p. 240-4 d. Soly. sl.s.w.; vsal.il”” gg;ediol, 2,3 dipheryh 


v.s.et.; v.s.bz. 
39 —, 2, 4, 6-trinitrophenyl-. See Hy-| 59 Pra eens SS kaa 1, 2-Ethane- 


drazine, picryl-. : 
—, triphenyl-*. (C;H;s)sNNHC-;H,,| ©®@ Hydroberberine (tetrahydroberberine). 
260.14. Need.f.bz. D. 0.86972, m.p. CmHuNOs, 339.17. Wh.need. or pa. 
142d. Soly. i.w.; s.al.; sl.s.et.; v.s.bz. oy ane Ra aoe 167. Sely. iw; 

s.al.; s.chl., CS». on 


41 —, 2, 3-xylyl-((2, 3-dimethylphenyl)- . 
Pitvaccr Ce 61 Hydrocarbostyril (3, 4-dihydro-2(1)- 
quinolone; o-aminohydrocinnamic acid 


At. Col.need. m.p. 149-50. Sols. 
RR Pande eee Soka | Zemnoles CcsHsNHCOCH2CH:, 147.08. 


s.al.; s.et. 
42 —, , ® S-xylyl-((2, 5-dimethylphenyl)-| 0) pr fal. w LATO. 1.710, 1.810. m.p. 
163. Soly. v.sl.s.w.; v.s.al.; y.s.et. 


hydrazine). (CHs)-CsHsNH N Hz, 
136.11. Need.f.et. m.p. 85, b.p. d. : 

62 Hydroeerulignone (4, 4/-dihydrozy- 
3,3’, 5,5/-tetramethoryliphenyl). Coe 
(OH)2(OCHs)s, 306.14. Monocl.pr£. 


Soly. y-sl.s.w-.; v.s.al.; s.et. 
43 Hydrazobenzene. See HAydrazine, 

al. m.p. 190, b.p. d. Soly. sl.s.w.: 
s.al.; sl.s.et.; i.CS:. 


1, 2-diphenyl-*. 
63 Hydrocinchonidine (cinchamidine). 


i 4, 4’-diamino- (p, p’-hydrazo- 
diantline; diphenine). NH2CsHi- 

CisHuN20, 296.20. Leaf. m.p. 230. 

Soly. i.w.; sl.s.al.; sl.s.et. 


'- NHNHCcHiNF2, 214.14. Yel.er. 
64 Hydrocinchonine. See Cinchotine ‘ 





















28 


30 


52 Hydrindene. See Indan. 

53 oHydrindone. See 1-Indanone 
54 §-Hydrindone. See 2-Indanone. 
55 
58 


Hydroanthranol. See Anthranof, 
9, 10-dihydro-. 

Hy drobenzamide (tribenzaldiamine; 
N, N’-dibenzal-a, a-toluenediamine). 
(CsHsCH)3Nz, 298.16. Col-pr-f.al. 


§ 


m.p. 145. Soly. s.h.w.; s.al.; s.et. 
45 —, methyl-. See Aydrazine, 1- 
phenyl-2-tolyl-. 
For explanations and abbreviations see beginning of table. 
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Hydrocinnamaldehyde _ (3-phenyl- 83 Hydrocyanic acid (hydrogen cyanide; 
propanal) CceH;CH2CH2CHO, prussic acid). HCN, 27.02. Col. | 
134.08. Col.monocl.pr.f.al. m.p. 47, pois. lig., m 1.2675. D. 0.6876%?, 
b.p. 280. Soly. i-w.; 17al.; et. m.p. —14, b.p. 26. Soly. ~-w.; 
Hydrocinnamie acid (8-phenylpro- wal.; eet. 
pionic acid; benzenepropionic acid). 84 Hydrofuramide. See Furfural, hy- 
OD ets cda i a pea cree Col. dramide. 
moncol.need.i.al. . 1.07142, m.p. 7 : 
aa io, 27P8cn Soly “Oboe; 85 Hy droren eyanide. See Hydrocyanic 
372%al., s.et. 86H d 
-~, sthyl ester (ethyl benzenepro- By cose eee sulfate. See 
panoate; ethyl B-phenyl propionate). 3 y 3 
er TL.CH»CH,COOG:Hs, 178.11. Col.| 87 Hydrohydrastinine. CuHisNOz, | 
liq., n 1.49542. D.. 1.0154, bp. 191.11. Wh.cr. m.p. 66. Soly. v.s. 
249 Soly. i.w.; s.al.; s.et. al.; v.s.et. 
—, piperazinium salt. CsHioN2-2Co- 88 a-Hydronaphthoquinone. See 1, 4- 
Hi02, 386.25. Wh.cr. m.p. 50.5- Naphthalenediol*. 
1.5. Soly. sl.s.w.; 8.h.al.; tet. 89 Hydrophlorone. See Hydroquinone, 
= BCR otha eta keel 2, 5-dimethyl-. 
a-benzylacetoaceiate). as Ee 2 -|90 Hyd inine. ~ 22. . 
“OSGI COOCHs, 22012. Collig| °° Sano. nines: ete eee 
D. 1.06128, bp. 290 d. Sely. iw.;| 168; 172 anh. Soly. sl.s.w.; s.al.; 
wal.; cet. s.et.; s.chl., acet., NHsOH. 
—, o-amino-, lactam, See Hydro-) 91 Hydroquinone. (1, 4-benzenediol* 
carbostyrt. quinol; hydroquinol;  p-dihydroxyben- 
—, a-amino-.' See Alanine, f- zene). CoHs(OH)2, 110.05. Col.hex., 
phenyl-. pee ie cain ‘eee: Me Gy A 
A ni m.p. 170.5( .1), b.p. 286.2. oly. 
—, f-amino-. CsHsCH(NH2)CH2- Bhat : 
COOH, 165.09. Monocl fw. m.p. 5.918 Weve Mig 1 
231d. oly. sl.s.c:w.; s:al.; sl.s.et. 92 z;" diacetate (quate draasiats, p- 
es mer j phenylene diacetate; diacetylhydroquin- 
—,a-umino-p-hydroxy~. See Tyro-| one). CoHi(OOCCHa)2, 194.08. 


Sine, 


—, «a, B-dibromo-(i) (i-cinnamic 
acid dibromide). C.oH;CHBrCHBr- 


COOH, + 307.87.. Monocl.pr. m.p- 
203-4. Soly. dhw.;  s.al.; s.et.; 
s.CB&e. 

—, 8B, 6-dibromo- (3, 3-dibromo-3- 
phenylpropanoic acid*). CeHsCBrz- 
CH2COOH, 307.89. Need.f.w. m.p. 
136, b.p. 138°%. Soly. i.w.; s.al.; 


s.et.; s.chl.; sl.s.pet.eth. 

—, o-hydroxy-. See Melilotic acid. 
—, p-hydroxy-. See Phloretic acid. 
—, whydroxy-s-keto-. 
acid, benzoyl-. 
Hydrocinnamonitrile, s-keto-. See 
Acetonitrile, benzoyl-. 
Hydrocinnamyl! alcohol. 
Propanol, 3-phenyl-. 


See Glycolic 


See 1- 


Hy drocotarnine. CisHisNOs-}H20, 
930.13. Monocl.prfal. mp. 55-6. 
Soly. v.s.al.; _ yv.8.et,; oe bz.; 
s.alk, 

o-Hydrocoumari¢ acid. See Meli- 
lotic acid. 








93 


95 
$6 
97 
98 
99 
00 
OL 
02 


03 


or leaf.f.al. mip. 124. 
sl.s.al.; v.s.et.; 8.chl. 


—, diethyl ether. 
diethory-*. 


—., dimethyl] ether. 
dimethoxy-*. 


See Benzene, 1, 4 


See Benzene, 1, 4- 


—, monoamyl ether. See Phenol, 
p-amoxry-. 

—, monobutyl ether, See Phenol, 
p-butoxry-. 

—, monoethyl ether. See Phenol, 
p-ethoxry-*, 

—, monoheptyl ether. See Phenol, 
p-heptyloxy-. 

—, monohexyl ether. See Phenol, 


p-hexylory-. 


—, monomethyl ether. See Phenol, 
p-methoxy-. 
—, monoéctyl ether. See Phenol, 
p-octyloxy-. 
—, monopropyl ether. See Phenol, 
p-propoxry-. 
—. 2-acetyl-. See Acetophenone, 2,5: 


dihydrozy-. 


* Name approved by the International Union of Chemistry. 
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Hydroquinone, bromo- (2-bromo- 
1, 4+-benzenediol*), BrCOsH3(OH):, 
188.96. Leaf.f.pet.eth. m. p. 
110-1(113-—5), bsp. subl. Soly. s.w.; 
s.al.; s.et.; s.bz., ac.a., chl., lgr. 


5 —, chloro- (2-chloro-1, 4-benzenediol*; 


chloroquinol). ClCsoH3(OH):, 
Monocl.leaf.f.chl. m.p. 106, 
263. Soly. v.s.w.j  v.s.al.; 
s.h.chl. 
—, 2, 3-dimethyl- (2, 3-dimethyl-1, 4- 
benzenediol*; o-xylohydroquinone; 3, 6- 
dihydroxy-o-xylene). (CHs):CeoH2- 
OH):, 138.08. Cr.f.w. m.p. 221 d. 
ly. s.w.; s.al.; s.et. 

—, 2, 5-dimethyl- (2, 5-dimethyl-1, 4- 
benzenediol*; p-xylohydroquinone; hy- 
drophlorone; hydro-p-xyloquinone; 2, 5- 
ool aati i -xylene). (CHs)2CcHe- 
y je, 138.08. Leaf.f.w. m.p. 217 
212), b.p. subl. Soly. sl.s.w.; s.al.; 
8.et.; sl.s.CS2, ac.a., chl.; v.sl.s.bz. 
—, 2, 6-dimethyl- (2, 6-dimethyl-1, 4- 
benzenediol*; 2, 5-dihydroxy-m- 
aylene). (CHs)2(OH)2CcH2, 138.08. 
Need.f.xylene. m.p. 149-51. Soly. 
s.al.; s.et. 
dithio- 
phenylene dimercaptan). 
142.17. Hex.leaf.f.dil.al. 
Soly. sl.s.w.; s.al.; s.et.; 
s.bz., lgr. 

—, hydroxy-. See 1, 2, 4-Benzene- 
triol*®,. 

—, 2-isopropyl-5-methyl-. See 
Thymoquinone, 

—,2-methyl-. See Toluhydroquinone. 
—, tetrachloro- (tetrachloro-1, 4-ben- 
zenediol*), CeCla(OH)2, 247.84. Col. 
monocl.f.bz. m.p. 232, b.p. subl.d. 
Soly. iow.; v.s.al.; v.s.et.; s.bz. 
—,trichloro-. Cl:CsH(OH)s, 213.39. 
Col.pr.f.w. m.p. 134 (138), b.p. 
subl. Soly. 0.6%5w.; v.s.al.; v.s.et. 
Hy droquinonecarboxylic acid. See 
Gentisie acid. 
Hydroquinone-2-carboxylic acid, 
5-hydroxy-. See Benzoic acid, 2, 4, 5- 
trihydroxy-. 

2, 5-Hydroquinonedicarboxylic 
acid. See Terephthalic acid, 2, 5- 
dihydroxy-. 
Hydroquinonephthalein (2, 7-dihy- 
droxyfluoran). C2Hi20s, 332.09. Need. 
f.et. m.p. 232-4, b.p. d. Soly. 
v.sl.s.h.w.; s.al.; s.et.; s.alk.; ilgr. 
Hydroresorcinol. See 1, 3-Cyclohex- 
“anedione*, 

Hy drotoluquinone. 
quinone. 


144.50. 
b.p. 
s.et.; 


(1, 4-benzenedithiol*; p- 
CoeHa(SH)2, 
m.p. 98. 
V.8.8C.8.; 


, 


See T'oluhydro- 





a1. 


22 
23 


24 
25 


26 
27 


30 


31 


32 


33 


36 


Hydroxy-. See the parent com- 
pounds (e.g., for hydroxybenzoic 
acid see Benzoic acid, hydroxy-; for 
hydroxypropane see Propanol). . 
Hydroxylamine, benzyl-* (8(or N)- 
Ro DRY TU ane al ORae c). CeHsC He- 
NHOH, 123.08. Need.flgr. m.p. 
57. Soly. s.w. 

—, a(or O)-benzyl-. 
oxyamine*, 

—, ethyl-* (8-ethylhydrorylamine). 
CoHsNHOH, 61.06. Col-.leaf. or need. 
flgr., m 1.415199, D. 0.908%, 
m.p. 59 d. Soly. v.s.w.;  y.s.al.: 
sl.s.et. 

—,a-ethyl-. See Hthoxryamine*. 
—,methyl-*(8-methylhydroxylamine). 
CH;NHOH, 47.05. Hyg.pr., n 1.41638. 
D. 1.000322, m.p. 42, b.p. 62.515, 
Soly. y.s.w.; v.s.al.; sl.s.et. 
—,a-methyl-. See Methoryamine*. 


See Benzyl- 


—, phenyl-* (8-phenylhydrorylamine). 
CcHsNHOH, 109.06. Col.need. m.p- 
82. Soly. 2c., 10h.w.; v.s.al.; v.s.et.; 


v.sl.s.lgr. 


—, propyl-*. CH:sCH:CH:NHOH, 
75.08. eed.f.et. m.p. ca. 46. Soly. 
v.s.w.; 8.al.; s.et.; ilgr. 

—, o-tolyl- (8(or N)-0-tolylhydroxyl- 
amine). CHsCeHsaNHOH, 123.08. 
Col.need.f.bz., et. m.p. 44. Soly. 
i.w.; v.s.al.; v.s.et.; sl.s.lgr. 
—,m-tolyl. CH:CcHiNHOH, 123.08. 
Leaf.f.bz., et. m.p. 68. Soly. sl.s.h. 
w.; s.al.; s.et.; sl.s.lgr. 

—, p-tolyl-. CH3:CsH«sNHOH, 123.08. 
Col.leaf.f.bz. m.p. 94. Soly. 1c, 
50h., d.w.; v.s.al.; v.s.et.; sl.s.bz. 
Myenic acid. CuHwCOOH, 382.39. 
cra hig m.p. 78. Soly. i.w.; sl.s.al.; 
s.et. 

Hyoscine (l-scopolamine). CiHaNOs, 
303.17. Col.syrup, [a] — 33.1°Dp m.p. 
55. Soly. 10.5%w.; y.s.al.; v.s.et.; 
s.chl.; sl.s.bz. 
hydrobromide. CiHaNO«HBr-- 
8H20, 438.14. Col.rhomb.cr.f.w., {2} 
—32.9°;, m.p. anh. 194. Soly. 
66.6% w.; 6.3%al.; i.et.; 0.13chl. 

—, sulfate (l-scopolamine sulfate). 
(CHa N O4) 2° H2SO472 H2O, 740.45. 
WP apis op Pere Soly. v.s.w.; v.s. 
al. 

Hyoscyamine (l-hyoscyamine; datu- 
rine; duboisine). CizHesNOs, 289.19. 
Wh.need. m.p. 106-8. Soly. s.al.; 
s.et.; s.chl, 

—, hydrobromde. CyvHaNOs;HiBr, 
370.11. Wh.deliq.pr. m.p. 152. Soly. 
v.8.w.; 50al.; 0.06et. 





For explanations and abbreviations see beginning of table. 
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38 


39 


45 


47 
48 


49 
50 


51 


52 


5A 
55 
56 
57 
58 





Hyoscyamine, hydrochloride. Ci-| 59 Imidazolo [4, 5-d] yrimidine. See 
HeNOsHCl, 325.65. Wher. m.p.| Purine Fad 
149-51. oly. s.w.; 8.al. 60 Imperatori . 
ae guifete, (CATO Nie STSOPIELO| 00 7 tet eee 
712.48. Need f.al., [a] — 28.6°p, m.p. onan ome — yori 
pepe Soly. y.s.w.; 15.6al.; 0.04 m.p. 202-3 d. Soly. i.w.; s.al.; s.et. 
: ; 62 Indan (hydrindene; 2, 8-dihydroin- 
dl-Hyoscyamine. See Atropine. d c ° 
d-Hyoscyamine. CurHeaNOs, 289.19 eek; eeu at #18. 08. 
Silky need.f.w. + al., [a] — 20.3°_ Collig., .» 1.538774. D. 0.96532, 
m.p: 106. Soly. 5w.; v.s.al.; 8,et.; b.p. 176.5, Soly.i.w.; eal.; wet. 
s.chl., bz. 63 1-Indanone (1-ketoindan; a-hydrin- 
d-Hypaphorine. CysHisN202°2H20, do ne). .CsHsCOCH:CHe, 132.06. 
282.19. Lg.monocl.cr.f.w. M.p. anh. Las ts deel 
255. Rhomb.need.f.w., _ 1,560844-7. D. 
Hypnal (antipyrine chloral hydrate; 1.1014, m.p, 41, b.p. 244. Soly. 


chloral-antipyrine). CuBieN20:CCh- 
CH(OH)2, 353.50. Rhomb.cr. m.p. 
68. Soly. 12w.; sl.s.al.; sl.s.et. 

Hypogeic acid (artificial). (7-hea- 
adecenoic acid). CHs(CH2);CH:CH- 
(CH2) sCOOH, 254.23. Col:need. m.p. 
33, bp. 2365. Soly. i.w.; v.s.al.; s.et. 


Hypoxanthine (6(1)-purinone; 6- 
oxypurine; sarcine). CoH4NsO, 136.06. 
Need. m.p. 150. Soly. 0.0719, 


1.4100, ; el.s-al.; s.et.; s.alk. 


—, 2-amino-. See Guanine. 

Hystazarin (2, 3-dihydroxyanthra- 
uinone; hystazin). CeH4(CO)2CeH2- 
OH)s, 240.06. Yel-need.f.ac.a. m.p. 


260. Soly. sl.s.al.; sl.s.et.; s.H2SOs. 
Idryl. See Fluoranthene. 
ImeSsatin  (3-iminodxindole). 


NHCOC:NH, 146,06. 


CoHi- 


a 
Yel.pr. Soly. 
i.w.; 8.al.; sl.s.et. 


Imidazole (glyoxaline; _ iminazole). 
Eee 68.05. Col.pr. m.p. 


90, b.p. 256. Soly. v.s.w.; v-s.al.; 8.et. 
—, 4, 5-dihydro-2, 4, 5-triphenyl-. 
See A marine. 

, 1-methyl- (N-methylglyoxaline). 
N(CH3)CH:NCH:CH, 82.06. D. 


ER £0 SE aS 

1.0362, m.p. — 6, b.p. 197-9. 
ow. 

—, 2, 4, 5-triphenyl-. See Lophine. 
4-Imidazolecarboxylic acid, tetra- 
hydro-4-hydroxy-2, 5-diketo-. See 
Alloxanic acid. 


Soly. 


2,4-Imidazoledione, 5-hydroxy-. 
See Allanturic acid. 
5-Imidazolepropionic acid, a- 
amino-. See //istidine. 
2(3)-Imidazolone, dihydro-. See 


Urea, ethylene-. 





67 
68 


69 


1 


q2 
73 
74 


76 


rei 


78 


v.sl.s.w.; V.8.al.; s.et. . 

2-Indanone (2-ketoindan; B-hydrin- 

d o ne). CeHsCH2COCH2, 132.06. 
Hor ide 


Need.f.al, 2. 1.53778 D.. 1.0715, 
m.p. 61, b.p. 225 d..Soly. i.w.; 
y.s.al,; v.s.et. , : 
Indanthrene (N, N/-dihydroanthra- 
quinonazine). . CesHisNaOa, 442.13. 
Bl.powd. m.p. 470-500 d. -Soly. i.w.; 
ial.; i.et.; s.dilalk.sol._. 


Indene. CeHCH.CH:CH, 116.06.. 
tits) Cagle 

Colliq., 2» 15710727, BD. 1100672, 

m.p. —2, b.p. 182.4. Soly. i.w.; 


wal,;, cet,; s.pyr., CCl, acet., CS, 
turpentine. , 

—, 2, 3-dihydro-. . See Indan. 
Indican (of panies CuHaNOs- 
3H20, 349.19. r.rhomb, m.p. 51-—7;. 
anh. 100-2, b.p. d. Soly. v.s.w. 
v.s.al.; s.et.; sl.s.bz. 

Indigo, Indigo blue. See Indigotin. 
—, soluble. See 5, 5’-indigotindi- 
sulfonic acid, disodium salt. ‘ 
Indigo carmine. See 5, 5/-Indigo- 
tindisulfonic acid, disodium salt. 
Indigopurpurin. See Indirubin. 
Indigo red. See Indirubin. 
Indigotin (indigo; indigo blue). 
HwN:O2, 262.09. Rhomb., purp. 
D. 1.3522, m.p. 392 d., b.p- subl. 
Soly. i.w.; i-al.; i-et.; sch.chl., -anil. 
4, 4’-Indigotindicarboxylic acid. 
CisHioN205, . 350,09. “Blue powd. 
Soly. i.w.; i-al.; i-et.; s.H250s; i.chl. 

5, 5'-Indigotindisulfonie acid. 
CisHioN2OsS:, 422.21. Blue amor. 
Soly. s.w.; s.al. 

disodium salt (indigo carmine; 
soluble indigo). .CisHsNoaNa2OsSe, 
as Blue powd. Seoly. s.w.; sl.s. 


Cie 


* Name approved by the International Union of Chemistry. 
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Q3S, 342.15. Purp. m.p. 200 d. 


Soly. s.w.; s.al. 


Indigo white (leucoindigo). CisHi 
N2Os, 264.11. Wh.powd. Soly.i.w.; 
s.al.; s.et.; s.alk. 
Indirubin (indigo red; i 
purin). CisHiwN202, 262.09 
need b.p. subl. Soly. 
B.et. 


Indole (6enzo[b] pyrrole). 
CsHs:NHCH:CH, 


117.06. Col.leaf.f.w. m.p. 52.5, b.p. 
254. Soly. s.h.w.; v.s.al.;  v.s.et.; 
s.bz., lgr. - 


—, l-acetyl-. CH;CONCH:CHCsH;, 


159.08. Liq. b.-p. 152-314. 


_—, 2-methyl- = _(a-methylindole; 
CH3NCsHs, 131.08. 

D. 1.0722; m.p. 59, 
b.p. 272.3. Soly. v.sl.s.w.; v-s.al.; 
v.s.et.; s.H2SO. 


—, 3-methyl-. See Skatole. 


2-Indoleearboxylic acid, 
hydroxy-. See Indorylic acid. 


3-Indolepropionic acid, c-amino-. 
See Tryptophan. 


2, 3-Indolinedione. See Isatin. 
3-Indolol. See Indozyl. 
2(3)-Indolone. See Ozxindole. 


Indophenin. (CizHrNOS)z, (213.12)-. 
Bl.need. Soly. i.w.; sl.s.al.; sl.s.et.; 
8.H2SO4; i.bz. 


Indoxyl (3-indolol). CsHsNH- 
: | oe 
CH:COH, 133.06. Oil, m.p. 85, b.p. 


3-5] 
110. Soly. s.alk. 
—, 1-nitroso- 


Twa 


3- 


CeHs- 
Ss 
N(NO)CH:COH, 162.06. Yel.need. 


m.p. 202. Soly. sl.s.w.;s.al.;s.KOH. 
(3-hydrozy-2- 


Indoxylie acid 
indolecarborylic acid). CsHsNH C- 
177.06. Tricl. 


(COOH)COH, b.p. 


Swe | 
subl. 123. Soly. sl.s., d-h.w- 


i-Inositol (1, 2, 3, 4, 5, 6-cyclohexane- 
hexol*; i-inosite; phaseomannitol; dam- 
bo s e). CsHe(OH)s, 180.09. Col. 
monocli.w. D. 1.5244, m.p. anh. 
225. b.p. 319%. d. Soly. 4.5%w.;| 
i.al.; i.et. 


(isatoxzime). 





10 


11 


Indigotinsulfonie acid. C:sHwN+| 95 Inulin. (CeHioOs)«-H:0, 990.48. Col. 


hyg.cr. D. anh. 1.3522, m.p. 178 d. 
(160). Soly. 0.019w.; 0.0216al. 


Iodeosin B. See Erythrosin (dye). 
Iodine cyanide. See Cyanogen iodide. 


Todo-. See the parent compounds 
{ee for iodobenzene see Benzene, 
o-). 


Iodoform  (ériiodomethane). CHI:, 
393.77. Yel.hex., mn 1.800, 1.750. 
D. 4.00872, m.p. 119, b.p. subl.; 
210 exp. Soly. 0.01%w.; 1.3%, 7.8%al.;. 
13.6*et.; s.chl., glyc., CS. 

—, methyl-. See Ethane, 1,1, 1- 
tritodo-*, 

di-lodogorgoie acid (3, 5-d-diiodo- 
tyrosine). HOCcscH2IeCH2CH(NH2>)- 
COOH, 432.92. Rect.pr. m.p. 204 d. 
Soly. 0.062%, 0.567w. 

d-lodogorgoic acid (d-3, 5-diiodo- 
tyrosine). _CsHsI2NO3, 432.92. Need. 
m.p. 194 d. 

Iodol. See Pyrrole, 2, 3, 4, 5-tetraiodo-. 
Iodonium iodide, diphenyl-. (C- 
Hs)eII, 407.92. Yel.need-f.al. m.p. 
182. Soly. s.h.al. 

Iodophen. See Phenol phthalein, 


3’, 3’’, 5’, 5’’-tetraiodo-. 


etonone (4-(2, 6, 6-trimethyl-2-cyclo- 
hexenyl)-3-buten-2-one). 1sH »O, 
192.16. Collia., n 1.4984222 ). 
0.930, b.p. 147.53. Soly. v-.sl.s.w.; 
wal; ©cet.; s.chl. 

—, semicarbazone.. CsuH»:NNHCO- 


NHsz, "249.20. Col.er.f.bz., lgr. m.p. 
110. Soly. s.al. 


8-Ionone (4-(2, 6, 6-trimethyl-1-cyclo- 
hexeny1)-3-buten-2-one). CsHanO, 
192.16. Colliq., mn 1.519773. D. 
0.944, b.p. 1403. Soly. v.sl.s.w.: 
cwal.; cet. 


> 8eMicarbazone. CyuHn:- 
NNHCONH#:, 249.20. Need-f.al. 
m.p. 148. Soly. i.w.; s.al.; s-.et.; 
s.bz. 


$-Irone (natural trone; 4-(2, 2, 6-tri- 
meth yl-3-cycloherenyl)-3-buten-2-one). 
CyHw»2O, 192.16. Col-liq., n 1.5011. 
D. 0.939, b.p. 1446. Soly. v.sl.s.w.; 
v.s.al.; v.s.et. 


Isatie acid (0-aminophenylglyorylic 
acid; o-aminobenzoylformic acid; 1isa- 
tinic a c i d). NH2CsHsCOCOOH, 


165.06. Wh.powd. m.p. d. Soly. 
sLs.w. 
—, lactam. See Isatin. 





For explanations and abbreviations see beginning of table. 
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Isatin (2, 3-indolinedione; isatic acid 
lactam). CoHsNHCOCOo, 147.05. 


Red monocl.need.f.al. m.p. 201 
(198-9), b.p. subl. Soly. y.sl.s.c., 
s.h.w.; 8.al.; sl.s.et.; s.alk, 

—, acetyl-. See Pseudoisatin, 1- 
acetyl-. 


—, iemilet bo (N-methylisatin). 
CoHiaN(CHs)COCO, 161.06, Red 
STA WL elses 


need, m.p. 134. 
5-methyl- 


(p-methylisatin). 


CHsCsHsNHCOCO, ~ 161.06. Red 
leaf.f.w. m.p. 187. Soly.  sl.s.c.w.; 
sl.s.al.; sl.s.et.; s.alk., bh. HCl. 


_, nitro-. he oadhoatss wana 
| 


192.05. Need.f.al. m.p. 230. Soly. 
sl.s.w.; v.8.al.; s.alk. 
_, thio-. See 
quinone. 

Isatin chloride  (2-chloro-3-pseudo- 
indolone). Grane decerey 165.50. 
Br.need. m.p. 180 d. Soly. 
s.al.; v.s.et. 

Isatoic anhydride 
thranilic acid anhydride). 


CoHaCOOCONH, 





Thionaphthene- 


i.w.; 


(N-carboxyan- 


163.05. Monoel.f.acet, m.p. 240 d. 
Soly. 0.710w.; 37al.; sl.s.et.; 1.3h.acet. 
Isatoxime. See Indoxyl, 1-nitroso-. 
o-Isatropic acid (1, 2, 3, 4-tetrahydro- 
1-phenyl-1, 4-naphthalenedicarboxylic 
acid(one form)). CiwHisOs, 296.12. 
iW. m.p. 237. Soly.  v.sl.s. 
sl.s.al.; i.et.; i.bz., CSs. 
Isethionic acid (2-hydroryethanesul- 
fonic acid). CH»OHCH2S8OsH, 126.11. 
b.p. 100d. Soly. v.s.w.; i-al. 
Isoamyl. For isoamyl derivatives 
see the parent compounds (e.g., for 
isoamylbenzene see Benzene, isoamyl-). 
For isoamy! esters of organic acids see 
the acids. 

Isoamyl alcohol  (isobutylcarbinol; 
3-methyl-1-butanol*), (CHas)eCHC He- 
CHLOH, 88.09. Col.liq., n 1.408417-8, 


W.; 


D. 0.812, m.p. —117.2, b.p. 130.5 
(130-2), Soly. 2.672%w.; wal.; et. 
sec-Isoamyl alcohol. See 2- 
Butanol, 3-methyl-*. 

Isoamyl aldehyde. See Isovaler- 
aldehyde. 

[soamylamine (1-amino-3- Penh 
butane). (CHs)s;CHCH:CH:NHg, 
87.11. Col.lid. b.p. 95. 


D. 0.750522, 
Soly. s.w.; »al.; »et.; e.chi. 





27 


29 


30 


31 
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2 Isoamyl 


Isoamyl borate (triisoamyl borate). 
B(OCsHi1)s, 272.08. Col.liq., n. 1.421. — 
D. 0.8729, b.p. 255. Soly. d.w.; 
wal.; vet. 

Isoamyl bromide (1-bromo-3-methyl- 
butane *). (CHs)2>CHCH:CH2Br, 
151.00. Col.lig., n 1.4412. D. 1.215, 
m.p. —111.9, b.p. 120.65. Soly. 
0.0216-5w.; s.al.; s.et. 


Isoamyl chloride 
butane *). (C 


1-chloro-3-methyl- 
3)2>CHCH2CH:2Cl, 


106.54. Col.lig. D. 0.893, b.p. 98.9. 
Soly. i.w.; oal.; eet. 
Isoamyl cyanide. See JIsocapro- 
nitrile, 


Isoamyl disulfide (diisoamyl disul- 


3- : 


fide). CsHuSeCsHu, 206.29. Liq. 
ms 0.918, b.p. 250; 122-510, Soly. 
«W. 

a-Isoamylene. See 1-Butene, 
methyl-*. 

fB-Isoamylene. See 2-Butene, 3- 
methyl-*. 

aIsoamylene glycol. See 1, 2- 
Butanediol, 3-methyl-*. 

f-Isoamylene glycol. See 2, 3- 
Butanediol, 2-methyl-*. 

y-Isoamylene glycol. See 1, 3- 


Butanediol, 3-methyl-*. 


Isoamyl ether (3-methyl-1-(y-methyl- 

butoxry) butane*; diisoam ether). 

(CHs)2CH CH2)20(CH2) ae 
n 408. 


158,17. Col.liq., s 
0.78073}8, b.p. 172.5-3.0. Soly. i.w.; - 
wal.; wet. 

Isoamyl todide (1-iodo-3-methyl- 
butane *). eer magic 
198.01. Col.liq. . 1.510, b.p. 148. 


Soly. i.w.; s.al.; et. 

Isoamyl isocyanide (y-methylbutyl 
isocyanide; tsoamylcarbylamine). 
(CH;).CH(CH2)aNC, 97.09. Liq. 
b.p. 137. Soly. i.w.; s.al.; s.et. 


Isoamyl mercaptan. See 1-Butane- 
thiol, 3-methyl-*. 


Isoamyl nitrate y-methylbutyl__ni- 
trate *),. (CHs)seCHCH:CH20N02, 
133.09. Col.lig., mn 1.41219%7. D. 


0.996%, b.p. 148. Soly.  v.sl.s.w.; 


s.al.; v.s.et. 

nitrite (y-methylbutyl ni- . 
trite *). (CHs)s»CHCH:CH20ONO, 
117.09. Ylsh.inflam.liq., m 1.387087. 
D. 0.872, b.p. 99. Soly. v.sl.s.w.; 
wal,; wet. 

Isoamy! sulfate GiisoatD sulfate). 
[(CHs)2CHsC HeC H2}2804, 240.25. B.p. 
149-51". 


* Name approved by the International Union of Chemistry. 
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44 Isoamyl pene (diisoamyl sulfide; 


3-meth teats chr methylbutylthio)-bu. 
tane*). H)sCH ~/iae pia 174.23- 
meet n D. 0.8431422, 
b.p. Sop-11(216)~ a Soly. i.w.; v..al.; 
v.s.et. 
Isoamyl urethan. See Carbamic 
acid, isoamyl ester. 
Isoanthraflavic acid (2, 7-dihy- 
droxyanthraquinone). HOCoH3- 
Nepeye  Lal aeget 240.06. Lng.yel.need. 
‘dil.al. m.p. 330 subl., b.p. d.—H:0, 
100. Soly. s.al.;  v.sl.s.et.; s.alk., 
HeSO.. 
Isobenzamarone (a, a’=benzalbis- 


2, 3, 4, 5-pentaphenyl- 
1, 5-pentanedione (one form)). ColHs- 
CH{CH(CsHs)COCcHs}2, 480.22. Cr. 
m.p. 179-80. Soly. 4.1%bz. 


1(38)-Isobenzofuranone. 
See Phthalide. 


Isoborny! chloride (2-chlorocamphane 
(one form); camphene hydrochloride; 


desoxybenzoin; 1, 


bornyl chloride (incorrect). CioHi7Cl, 
172.59. Col.feath.cr. map. 148-50 
(157). Soly. i.w.; s.al.; s.et. 

Isobutane (2-methylpropane*; _ tri- 
methylmethane). (C oc “ 58.08. 
Col.gas. D. liq. 0.603°, m.p. —145, 
b.p. —10.2.. Soly. 134% cm!’ w.; 


132077, cm? al.; 2790/74 cm et. 

For isobutyl derivatives 
see the parent compounds (e.g., for 
isobutylbenzene see Benzene, isobutyl-). 
For isobutyl esters of organic acids see 


the acids. 
“eh alcohol (2-methyl-1- 
0 t.% ; mepropyleny bs nel). 
(CH, ,CHCHLOH, 74.08 Jol.inflam 
liq., n 1.396875. D. 0.8169(.802) 
m.p. —108, b.p. 108.39 (106-8). 
Soly. 9.518w.: wal; cet. 
Isobutyl aldehyde. See Jsobutyr- 
aldehyde. 
Isobutylamine — (1-amino-2-methyl- 
be ane), (CHs)eCHCH:NH2, 73.09. 
ol.liq., m 1.39878", D. 0.736, m.p. 
- ‘35. 5, b.p. 68(67-9). Soly. »w.; 
oal.; cet. 
N-methyl-. 
(CH;)s, 87.11. Col.liq. 
.p. 76-8. 
Isobutyl arsenite (tritsobutyl 
(oie rsenite). As[OCH.»CH- 
CHs)2]z, 204.14. b.p. 242. 


Isobutyl borate (triisobutyl borate). 


CHsNHCH:CH- 
D. 0.72218, 


BOs 230.03. Col.liq., n 
D. 0.8649, b.p. “212. Soly. 
i a wal.; cet. 
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bromide (1-bromo-2- 
methyl propane*), (CHs)xCHCH:Br, 
136.99. Col.liq., n. 1.436. D. 1,264, 
m.p. —118.5, bp. 91.5. Soly. 
0.0589w.; »al.; wet, 

Isobutyl chloride (1-chloro-2- 
eee tran (CH3)eCHCH,Cl, 
92.53. Col.liq., n 1.8960. D. 0.875, 
m.p. —131.2, b.p. 68.9. Soly. 
0.09212.6w,; wal. wet, 
Isobutyl cyanide. 
nitrile. 
Isobutylene. 
methyl-* 
Isobutylene glycol. 
panediol, 2-methyl-*. 
Isobutylene oxide. 
oxide, a, a-dimethyl-. 


Isobutyl 


See Jsovalero- 


See Propene, 2- 
See 1, 2-Pro- 


See Lthylene 


Isobutyl ether (2-methyl-1-(B- 
methyl propoxy) propane*; pe ay 
Cee tS Hs)2CH CHsh0, 130.1 
Col.liq. 0.761644, D.p. 192.6. 
Soly. sl.s. te oal.; et. 

Isobutyl fluoride (1-fluoro-2- 


methyl propane*). (CHy)2CHCHal, 


76.07. Gas. b.p. 16. 


Isobutylidene bromide. 
pane, 1, 1-dibromo-2-methyl-*, 


See Pro- 


Isobutyl tlodide  (1-iodo0-2-methyl- 
propane*), (CH )eCHCHal, 183.99. 
Col.liq., n 1.49597. D. 1.605, m.p. 
— 93.5, b.p. 120.4. Soly. i.w.; al.; 
wet, 
Isobutyl isocyanide (B-methyl- 
rop ylcarbylamine*), (CH3s)»>CHCH»- 
YC, 83.08. Col.liq. D. 0.78734, m.p. 
<—606, b.p. 114-7. Soly. al.s.w.; 
_8.al.; 8.et. 
Isokutyl mercaptan. See 1-Pro- 


panethiol, 2-methyl*- 
Isobutyl mustard oil. 
cyanic acid, isobutyl ester, 
Isobutyl nitrate  (8-methylpropyl 
nitrate *). (CHs)2eCHCH:ONO», 
119.08. Col.lig., n 1.40130%3, D. 
1.016838, b.p. 122.9. i.w.; 
oal.; wet. 
Isobutyl 


See Isothio- 


Soly. 


nitrite (B-methylpropyt 
mitt r tite i*). para one HLONO, 
103.08. Liq., n 1.371514, D. 
0.870248, b.p. 67, Soly. i.w.; s.al.; 
B.et. 

Isobutyl sulfate (diisobutyl sulfate). 
Ke Hs)s:CHCHe}2504, 210.20. nm 1.415. 

- 1.042%, b.p. 133-419, 

tt sulfide (diisobutyl sulfide; 
2-m eth y l-1-(B-methylpropylthio) pro- 
pane”), (CHy).CHCHALS, 146,20, 
Col.liq. D.. 0.838634,'.b.p. 172-3. 
Soly. i.w.; v.s.al.; v.s.et. 





For explanations and abbreviations see beginning of table. 
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Isobutyraldehyde (2-methyl pro- 
panal*; isobutyl aldehyde). (CHs)2- 
CHCHO, 72.06. Col.lig., » 1.37302. 
D. 0.7938, m.p. —65.9, b.p. 61 
(61.5-3.5). Soly. 11w.; wal.; wet. 
—, oxime (2-methylpropanal oxime; 
isobutyraldoxime) . (CHs)2CHCH:- 
NOH, 87.08. Col. oil, n 1.430225, 
D. 0.894322, m.p. <—80, b.p. 139. 
Soly. sl.s.w. 


Isobutyraldoxime. See Isobutyral- 
dehyde, oxime. 

Isobutyramide (2-methylpropan- 
amide*; isobutyric amide), (CHs)s- 
CHCONH:, 87.08. Col.monoel.f.bz. 
or chl. D. 1.013, m.p. 129(123-4), 
b.p. 220. Soly. v.s.w.; y.s.al.; sl.s.et. 
Isobutyric acid (2-methylpropanoic 
acid*; ‘dimethylacetic acid; a-methyl- 
propionic acid). (CHs)2CHCOOH, 
88.06. Col.liq., n 1.39300. D. 
0.94922, m.p. —47.0, b.p- 154.4. 


Soly. 207%w.; ~al.; vet. 
—, allyl ester (allyl isobutyrate; 2-pro- 
eee 2-methyl propanoate*). (CHs)2- 
HCOOC3sHs, 128.09. Liq. b.p. 
133.5. Soly. y.sl.s.w.: eal.; cet. 
—, amyl ester (pentyl BE RTS: 
panoate*). (CHs)zCHCOO(CH2)s- 
CH3, 158.14. liig., » 14076: 
0.85923, b.p. 155. Soly. 
oal.; wet, 


—, ethyl ester (ethyl isobutyrate; ethyl 
2-methylpropanoate*). (CHs): 
CHCOOCG:Hs, 116.09, Col.lig., 
1.3903. D. 0.86930%, m.p. —88.2. 
b.p. 111.7. Soly. si.s.w.; oal.; cet. 


—, isoamyl ester (y-methylbutyl 2- 
methyl ropanoate*). ( ’H3) 2- 
CHCOOCsHu, 158.14. Colliq. D. 
0.8763, b.p. 168.8. Soly. v.sls.w.; 
s.al.; s.et. 

isobutyl 


2-methyl pro anoate*). 
eHCOOCH.CH (CH)s, 144.12. 


sl.8.w.; 


ester 


om - methyl l 
(B-me A 


Col. 


liq., n 1.3999. D. 0.875%, m.p- — 80.7, 
b.p. 148.7, Soly.> v.sl.s.w.; s.al.; 
wet. 

—, isopropyl ester. CHs)+1 
CHCOOCH (CH), 130.11. ol.liq. 
D. 0.8693, b.p. 120.8. Soly. i.w.; 
s.al.; s.et. 

—, methyl ester (methyl 2-methyl- 
propanoate*; methyl isobutyrate). 
(CHs)2»>CHCOOCHs, 102.08. Col.liaq., 
n 13840. D. 0.891, m.p. —84.7, 
b-p. 92.6. Soly.sl.s.w.; eal.; vet. 
_, iperazinium salt. CsHiwoN2- 
IH COOH, 262.22. Wh.cr. m.p. 
121-2. Soly. s.w.; s.al.; iet.; s-h. 
dioxane. 





87 


89 


90 


91 


95 


ester to prea iso- 
butyrate). (CHs)2C OC3H:, 
130.11. ColJig. D. 0.8848,  b.p. 
135.4. Soly. v.sl.s.w. i 
—, a-amino- (2-amino-2-methyl- 
propanoic acid*), _(CHs)2C(NH2)- 
COOH, 103.08. Col.monoel.pl. or 
pr. m.p. 203 d., b.p. subl, 280, Soly. 
8.w.; sl.s.al.; i.et. 


—, propyl 


—, a-bromo- = (2-bromo-2-methyl- 
propanoic acid*). (CHs)zCBrCOOH, 
166.97. Pl. D. 


be 1.5255, m.p. 
- be 198-200. ly. v.8.w.; s.al.; 
s.et. 

—, —, ethyl ester (ethyl 2-bromo-2- 
methylpropanoate*). (CHa): 
CBrCOOC:Hs, 195.00. Col.liq. D. 
1.31128, b.p. 164d. Soly. icw.; s.al.; 


wet. 
—, ahydroxy- (2-hydroxy-2-methyl- 


propanoic acid*;. acetonic acid). 
(CHs)2COHCOOH, 104,06. Col.hyg. 
pr.f.bz. 79, b.p. 212. Soly. 


1n-P 
V.8.W.; v.8.al.; v.s.et.; y.sl.s.bz. 


—, a-methoxy-, 3-p-menthyl ester 
(menthol a-methoxyisobutyrate) . 


(CHs)2C(OCHs) COOCw Hie, 256.22. 
Lig. D. 0.9466, b.p. 124-61, Soly. 
s.al.; s.et. 

Isobutyric amide. See Jsobutyr- 
amide. 

Isobutyric anhydride. [(CHs)2- 
CHCO}:0, 158 11. Col.liq. . 0.950, 


m.p. —53.5, bsp. 182.5. Soly. d-w.; 


4 
, 


d.al.;. eet. 

Isobutyronitrile — (2-methylpropane- — 
- mitrile*; isopropyl anide). (CHs)x 
CHCN, 69.06. Colliq, D. 0.773, 
eer 107-8. Soly. sl.s.w.;  v.s.al.; 
v.s.et. 


96 


97 


98 


—, a-hydroxy- (2-hydroxy-2-methyl- 
prepanenunile’s acetone cunpolucrin)» 
(CH;s)sC(OH)CN, 85.06. Col.lig., 


1.3996. D. 0.932, -p. —19, b.p. 
120; 823, Soly. v.s.w.; v.s.al.; v.s.et.; 
v.sl.s.pet.eth. 


Isobutyrophenone (isopropyl phenyl 
ketone). (OH CHCOCdL 148.09. 
Col.lig., nm 1.519196, D. 0.984, b.p- 
217. Soly. i.w.; s.al.; s.et. 


—, a-bromo-2, 4, 6-trimethyl- (a-. 


bromoisopropyl 2-mesityl ketone; a- 
bromoisobutyrylmesitylene). (CHs)2 
CBrCOCsHa(CHa)s, 269.05. Cr. m.p. 
27, b.p. 160-70". Sol. s.et. 


Isobutyryl bromide (2-meth ee 
panoyl bromide*). (CHa) :CHC Br, 


150.97. D. 1.406745, b.p. 116-8. 


* Name approved by the International Union of Chemistry. 
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11 Isocaprylie acid, 


12 Isocarbostyril 


13 Isocholesterol 


14 —, benzoate. 
-Need. m.p. 


15 Isochrysene. 


| CH(CH2):COOH, 116.09. 


6 
7 
8 
9 
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panoyl chloride*). (CHs)»>CHCOCI, 
106.51. Col.lia.,n 1.4079. D. 1.01772, 
= —90.0, b.p. 92. Soly. d.w.; 
d.al.; s.et. 


Isocalyeanthine. CnHisN2-$H:0, 
rss Rhomb., m.p. 235. Soly. 
s. : 
Isocamphane (2, 2, 3-trimethylnor- 
camphane; isohydrocamphene; 2, 2, 3- 
trimethylbicyclo-{2, 2, ljheptane). Cro- 
His, 138.14. D. 0.827622,  m.p. 
64.5, b.p. 164. 
di-Isocamphoric acid (d-irans- 
1, 2, 2-trimethyl-1,3-cyclopentanedicar- 
borylic acid). CsHis(COOH):, 200.12. 
Cr. m.p. 191. Soly. v.s.al.; v-s.et. 
Isocapric alcohol. See 1-Hezanol, 
3-isopropyl yl-*. 
Isocapreic acid (4-methylpentanot 
acid*; isobutylacetic acid). (CHs)2 
Col. oily 
liq. D. 0.92532, m.p. —35, b-p. 
207.7(110-15). Soly.  sl.s.w.; s.al.; 
s.et. 
—, aamino-. See Leucine. 
—, a-hydroxy-- See Leucic acid. 
I rone. See 5-Nonanone, 2, 8- 
ai yl-*, 
(CH3)2CH(CH:):CN, 97.09. 

*Collig., n 1.406. D. 0.80672, aT 
—51.1, b.p. 155.5. Soly. i-w.; s.al.; 
cet. 

Isocaprophenone (tsoamyl phenyl 
ketone). oe ge ea 
176.12. Colliq. D. 0.96245, m.p. 
24.7, b.p. 242.5. Soly- i-w.; v-s-al.; 
v.s.et. 
y-B-meth rots peat 
hydrox y! tanoaic id*). 
(CHs)2CH(CH:)sCHOHCOOH, 
160.12. Need.i.et. Mm-p- 152-3 d. 
(110-1), b-p. 192-3 d. Soly. sls.w.; 
s.al.; s.et. 
(1-isoguinolinol or 
CsH:NO, 145.06. 


208-9, b.p. 
sl.s.et.; 


"1 (2)-isoquinolone). 
* Cokmonocl.f.bz. m-p- 
subl 


. shs.w.;  v.s-al.; 


s.chL.; sl.s.bz. 





isocholesterin). Ce27- 
H.uOH, 386.36. Need.f-et. m.p. 138. 
Soly. s.al.; s.et.; s.b.ac.a. 

CcH:COOC27Has, 490.39. 
191-5. Soly. s.al.; 


| 


v.s.et. 





See Triphenylene. 


i 


18 


ge BSRB 


chloride (2-methylpro- 16 Isocinchomeronic acid (2, 5-pyri- 


dinedicarbozxylic acid*). CsHs3} 
(COOH):H:20, 185.06. Col.leaf.f.w. 
m.p. 236—-7(anh.), b.p. subl. Soly. 
y.si.s.w.; v.sls.al.; v.sl.s.et.; s.h.HCl. 
isocinnamic acid (of Liebermann) 
(cis-- B-phenylacrylic acid (one form); 
cis-benzenepropenoic acid (one form)). 
CsHsCH:CHCOOH, 148.06. Lag. 
monocl.prf.lgr. m.p. 58(42), Db.p. 
265— trans form. Soly. 0.937w.; s. 
al.; v.s.et.; s.chl., lgr., ac.a. 
Isocitric acid (1-hydrozry-1, 2, 3-pro- 
panetricarborylic acid*; o-hydroxytri- 
carballylic acid). COOHCH(OH)CH- 
Sige weet 192.06. Pr.m.p. 
. 100. Soly. visl.s.w.;  v.sLs.al.; 
v-sl.s.et. 
Isocodeine. CisHuNOs, 299.17. 
1.607, 1.642, 1.675. m.p. 144, b.p. d. 
Isocorybulbine. CuHesNO;, 355.20. 
Col.leaf. m.p. 180. Soly. i-w.; s.al. 
Isocorydaline. CxH2;NOs, 369.22. 
m.p. 136. 
Isecotoin (2, 4-dihydrory-6-methory- 
soerpetoneniat: CisHw2O04, 244.09. m.p. 
Isocoumarin (2, l-benzopyrone; o-8- 
hydroryvinylbenzoic acid lactone). Ces- 


= 
H:COOCH:CH, 146.05. Pl.i.bz. m-p- 


47, b.p. 286. 
v.s.bz.; 8.CSe. 
Isocretenic acid (cis(?)-2-butenoic 
acid*; B-(or liguid)crotonic acid; allo- 
crotonic acid; c1s(?)-8-methylacrylic 
acid; quartenylic acid). CH3:CH: 
CHCOOH, 86.05. Col.need.f.pet-eth., 
n 1.4457. D. 1.031234, m.p. 14-5, 
b.p. 171.9 d. Soly. 40w.; s.al. 
—,a-methyl-. See Angelic acid. 
Isocyanie acid, ethyl ester. C2Hs- 
NCO, 71.05. Iaq., 7 1.3794He. D. 
0.89822, b.p. 60. Von dswrss 3 
eet. 

—, phenyl ester (phenyl tsocyanate; 
henylcarbonimide; carbanil). CsHs- 
Rc , 119.05. Liqg., n 1.53684»-5. 
D. 1.09522, b.p. 165.6. Soly. d.w.; 
d.al.; v.s.et. 

—, o-tolyl ester (o-tolylearbonimide). 


’ 


Soly. i-w.; s.al.; s-et.; 


x 


29 
CH:CsH4NCO, 133.06. - Liq. b.p. 186. 


30 
31 


Soly. i., d.h.w.; d-h.al.; s.et. 
Jsocyanides. See Ethyl isocyaniae, 
Methyl isocyanide, ete. 

Isocyanuric acid. See Fulminuric 
acid. 


—, trimethyl ester (tricarbonimide 
trimethyl ester). C303(NCHs)s, 171.09. 
Pr. m.p. 175, b.p. 295. 


For explanations and abbreviations see beginning of table. 
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Jsocymene. See m-Cymene. 

pose rise! CaHeoOs, 352.16. m.p. 
149. 

Isodextrosamine. See  v-Fructos- 
amine, : 

Isudibutol. See 2-Pentanol, 2, 4, 4- 
trimethyl-. 

Jsodurene (1, 2, 3, 5-tetramethylben- 
zene). (CHs)sCcHe, 134.11. Liq. D. 
0.8963, m.p. —24, b.p. 197. Soly. 


i.w.; 8.al.; v.s.et. 

—,4-amino-. See Isoduridine. 
Isodurenol (2, 3, 4, 6-tetramethylphe- 
nol(?) ; 4-hydroxyisodurene(?). (CHs) s- 
CsHOH, 150.11. Cr: m.p. 79-81, 
b.p. 230-50. Soly. s.al.; s.et. 
Isoduridine (2, 3, 4, 6-tetramethylani- 
line; 4-aminoisodurene). (CHs)4Co- 
HNHs», 149.13. Cr. D. 0.978%, m.p. 
93-4, b.p. 255. Soly. s.al. 
-@-Isodurylie acid (3, 4, 5-trimethyl- 
benzoic acid). (CHs)sCeH2COOH, 
164.09. Need.f.w. m.p. 215. Soly. 
v.sl.s.h.w.; s.al.; s.et. 

B-Isodurylie acid (2,4, 6-trimethyl- 
benzoic acid; mesitylene-eso-carboxrylic 
acid). (CH3)sCeH2COOH, 164.09. 
Col.cr.f.al. m.p. 152. Soly. v.sl.s.w.; 
yv.s.al.; v.s.et.; s.chl 


y-Isodurylic acid (2, 3, 5-trimethyl- 


benzoic acid). (CHs)sCeH2COOH, 
164.09. Plf.lgr. m.p. 127. Soly. 
s.al. 

Isoephedrine. See Pseudoephedrine. 
Isoerucie acid. See Brassidic acid. 


Isoeugenol (4-propenylguaiacol). 
CH;:CH:CHCsHs(OCHs)OH, 164.09. 
Pa.yel.liq., m 1.5680, D. 1.083938; 
1.085222, m.p. —10, b.p. 267.5. 
Soly. sl.s.w.; 8.al.; 8.et. 

—,acetate. CHsCH:CHCsH3s(OCHs)- 
OOCCHs, 206.11. Need.f.bz. m.p. 
79-80, b.p. 282-3. Soly. i.w.; s.et. 

—, benzyl ether (1-benzyloxy-2-meth- 
oxry-4-propenylbenzene). CH;CH:- 
CHGsH3(OCHs) OC7H?, 254.14. Need. 
f.al. m.p. 58-9. Soly. i.w.; 8.al.; 
s.et. 

—, ethyl ether (1-ethoxy-2-methory-4- 
propenylbenzene) . CH;CH:CHCoHs- 
(OCHs)OC2Hs, 192.12. i 
m.p. 64. Soly. i.w.; 

v.8.bz. 


s.al.; 


methyl ether. See Veratrole, 


4-propenyl-. 
, y-hydroxy-. 
hol. 


See Coniferyl alco-| 







51 


55 
56 


57 
58 


59 


61 


62 


65 


66 


67 


68 


-1-Isoindolinone. 


i-Isofenchyl alcohol (/-6-fenchanol). 
CioHi70H, 154.14. Need. 
m.p. 62, b.p. 204, 
v.s.al.; v.s.et. ° 
Isoferulie acid (3-hydrory-4-methory- 
cinnamic acid; hesperetic id). HO- 
(CH;:0)CsH;CH:CHCOOH, 194.08. 
Wh.need. m.p. 228. Soly.  sl.s.c., 
s.h.w.; 8.al.; s.et.; ilgr. 


Soly. 


i.w.; 


Isoglucosamine. See p-Fructosa- 
mine, 
a, B-Isoheptenic acid. See 2-Hez- 


enoic acid, 5-methyl-*. 


Ysoheptyl alcohol. See 1-Hezanol, 


5-methyl-*. ‘ 
Isoheptylic acid. See Caproic acid, 
5-methyl-. 

Isohexacosane. See Cerane. 


o-Isohexenic acid. See 2-Pentenoic 
acid, 4-methyl-*. 


Isohexylamine ((4.methylamyl) amine; 


1-amino-4-methylpentane). (CH:3)2CH- 
(CH2)3NHe, 101.13. Wh.-yel.liq. . 
0.75828, m.p. —94.4, b.p. 


Soly. sl.s.w.; eal.; eet. 
Isohydrobenzoin (1, 2-diphenyl-1, 2- 
ethanediol(one form)). CisHi2(OH)2, 
214.11. Col.monocl.f.al. m.p. 121, 
De 133°02, Soly. 0.19%5w.;  v.s.al.; 
v.8.eU. 


Isohydrocamphene. 
phane. ; 


See Isocam- 


be 
¥ 


- 


D. 0.9614, © 


123.9. 


1, 3-Isoindoledione. See: Phthalim- . 


ide. 
See Phthalimidine. 


dl-Isoleucine  (dl-a-amino-6-methyl- 
valeric acid; dl-2-amino-3-methyl penta- 
noic acid*), CH;CH:CH(CH:s)CH- 
(NH:)COOH, 131.11. Rhomb. or 
monocl.pl.f.dil,al, m.p. 292d, Soly. 
2.19%, 4.8375w.; s.h.al.; i.et.; s.h.ac.a. 


d-Isoleucine (d-2-amino-3-methyl- 
pentanoic acid*; d-a-amino- -methyl- 
valeric acid). CH;:;CH2:CH(Ch;)CH- 


(NH:)COOH, 131.11. _ Greasy rhomb. 
leaf.f.al. m.p. 283-4 d. | Soly. 4.12%, 
6.0875 w.; i., sl.s.h.al.; i.et.;s.h.ac.a. 


d-allo-Isoleucine (d-allo-a-amino-B- 
methylvaleric acid). 
(CHs)CH(NH2)COOH, ry 
280-1 d. Soly. 


Greasy leaf. m.p. 

2.9% w.; i.et. 

l-allo-Isoleucine _(7-allo-a-amino-B- 
methylvaleric i CH;CH:CH- 


(CH;)CH(NH:)COO : 131.11. 
Greasy leaf. m.p.278d. Soly.0.82” 
80 %, 0.12%al. . sp 


* Name approved by the International Union of Chemistry. 
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9 a-Isomalic acid @ hydroxy-2-methyl-| 85 —, diethyl ester (ethyl m-phthalate). 


propanedioic acid*; a-hydroxyisosuc- 
acid). €H3C(OH) (CCOH)s, 
Col.cr. m.p. 160 d.(142), 
170+. Soly. y.s.w.; v.s.al.; 


cinic 
134.05. 
b.p. d. 
y.s.et. 
Isomannide. CsHw0:, 146.08. Col. 
monocl. m.p. 87, b.p. 274 d. Soly. 
v.s8.W.; sl.s.al.; i.et. 
a-Isomorphine. 
m.p. 2 
Isonaphthazarin. 
hydroxy-1, 4-naphthoquinone). CioHs- 
Ox(OH)2, 190.05. Or-red leaf. m.p. 
280, b.p. subl. Soly. sl.s.w.; s.al.; 
sl.s.et.; s.alk., acet.; sl.s.chl., bz. 


Isonicoteine. CioHi2Ne, 160.11. Liq., 


CiHisNO3, 285.16. 


(2, 3(or 8, 4)-di- 


n 1.5749. D. 1.0982, b.p. 293. Soly. 
cow.; wet. 
i4 Isonicotine. CioHuNe, 162.13. Cr. 


15 


16 


17 
18 
19 


30 


1 


2. 


/m.p. 78, b.p. 260 d. 
Isonicotinie acid ne idinecarbox- 
ylic acid*). CsH4 GOH. 123.05. 
Col.need. m.p. 317, b.p. "subl., d. 
Soly. sl.s.c., v.s.h.w.: v.sl.s.al.; yv.sl.s. 
et. 

Isonicotinic anhydride. 
NCO)20, 228.08. m.p. 103-4. 


Isonitriles. See Ethyl isocyanide, 
Methyl isocyanide, etc. 


‘Isooctane. See Nos. 4467, 6511. 
Isopentane. See Butane, 2-methyl-*. 


Isophthalaldehyde (1, 3-benzenedi- 
carbonal*; m-phthalic aldehyde). Ce- 
et np Si 134.05. Need. m.p. 89.5. 
Soly. sl.s.w.; v.s.al.; i.pet.eth. 


Isophthalaldehydie acid (m-formy- 
benzoic acid). CHOCsHsCOOH, 150.05. 
Need.f.w. m.p. 175(164-6). Soly,. 
4.94%. 7w.; v.s.al.; v.s.et. 

2-hydroxy=- (3-formyl-2-hydroxy- 
benzoic acid). OCs6H3(OH)COOH, 
i Need. m.p. 179. Soly. 61 
w.; s.al. 


, 4-hydroxy- 
benzoic acid). 
166705. Pr. 


(CsHa- 


(3-formyl-4-hydroxy- 
OCs6H3(OH)COOH, 
m.p. 243-4, b.p. subl. 


_Soly. s.h.w.; s.al.; s.et. 


; 


4 Isophthalic 


—, 6-hydroxy- (5-formyl-2-hydrory- 
benzoic acid). CHOCsH3(O0H)COOH, 
166.05. Need. m.p. 248-9. Soly. 


0.71w.; s.al.; s.et. 


acid (1, 3-benzenedi- 
carborylic acid*; m-phthalic acid). Ce- 
Hs(COOH)s, 166.05. Col.need.f.h.w. 
m.p. 330: 312-4, b.p. subl. Soly. 
0.013%, 0.L2h.w.; s.al.; i.bz. 


86 


87 
S57 


89 — 


90 


91 
92 


93 


94 


95 


96 


97 


98 


99 


ere a Hs), 222.11) “sCol.lia: 
b.p. 285. 

—, dimethyl ester (dimethyl 
benzenedicarborylate*; methyl 1s0- 
phthalaie). CcéHs(COOCHs)2, 194.08 
Col.need f.dil.al. m.p. 68. Soly. i.w. 
—, 4, 6-dimethyl-. See a-Cumidic 
acid. 

—, 2-hydroxy-. HOCsH3(COOH)s, 
182.05. Col.need.f.w. m.p. hyd. 239; 
anh. 244. Soly. 0.14, 2.5 w.; v.s.al.; 
v.s.et.; sl.s.chl. 

—, 4-hydroxy-. HOCs«H3(COOH):, 
182. 08. Col.need.f.w. m.p. 310(306), 
b.p. d. Soly. 0.3%w.; y.s.al.; v.s.et.; 
s.h.ac.a.; i.chl. 
5-hydroxy=. HOCsH3(COOH):, 
182.05. Need.f.w. m.p. hyd. —2H:0 
100; anh. 288. Soly, 0.06, 181%w.; 
v.s.al.; y.s.et.; s.bz. 

—, 5-methyl-. See Uvitic acid. 
5-nitro-. NO2Cs>H3(COOH)>2-- 
13H:0, 238.07. Col.-grn.leaf. m.p. 
255el. d. Soly. 0.22%w.; v.s.al.; v.s.et. 
Isophthalonitrile (1, 3-benzenedi- 
carbonitrile*; 1, 3-dicyanobenzene). 
CceHs(CN)s, 128. 05. Col.need.. m.p. 
161, b.p. subl. Soly. sJ.s.w.; s.h.al.; 
s.et.; ilgr. : 
Isophthalyl chloride (1, 3-benzene- 
dicarbonyl chloride*; m-phthalyl  di- 
chloride)... CsH4(COClI)2, 202.95. Cr. 
m.p. 41, b.p. 276. Soly. d.w.; d.al.; 
s.et. 


Isoprene 


1, 3- 


(2-methyl-1, 3-butadiene*; 
B-methylbivinyl; hemiterpene). CHa:- 
CHC(CHs):CHz, 68.06. Col.lig., 7x 
1.4221183, D. 0.680642, m.p. —120, 
b.p. 34. . Soly. i.w.; ~al.; ~et. 
Isopropenyl bromide. See Propene, 
2-bromo-*, 


Isopropenyl chloride. 
2-chloro-*. 


Isopropyl. 
see the parent compounds (e.g., 
isopropylbenzene see Benzene, 
propyl-). For isopropyl esters 
organic acids see the acids. 


Isopropyl alcohol (2-propanol*; di- 


See Propene 


For isopropy!] derivatives 
for 
1so- 


of 


methylcarbinol). CH:sCHOHCHs, 
60.06. Col.liq., n 1.37757. D. 
0.785422, m.p. 88.5, b.p. 82.3. Soly. 
ow.; oal.; wet. 
Isopropylamine. (CH:)eCHNH2, 
59.08. Bria. n 1.376984. D. 
0.69438; 0.69022, m.p. —101,2, b.p. 
34. Soly. ow.; wal.; wet. 


For explanations and abbreviations see beginning of table. 
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Isopropyl bromide  (2-bromopro- 
pane*), CH3CHBrCHs, 122.97. Col. 
liq., n 1.42508. D. 1.31022, m.p. 
—89, b.p. 59.6. Soly. 0.327w.; oal.; 
wet. 
Isopropyl — chloride 
pane*). CHsCHCICHs, 
liq. D. 0.859072, m.p. 
35.4(34.8) (36.5). Soly. 
oal.; vet, 
Isopropyl cyanide. 
nitrile, 
Isopropyl ether 
pane*; diisopropyl 
CHOCH(CHs)2, 102.11. Col.liq. D. 
0.725822, m.p. —60, b.p. 67.5 
(68.5-9.0). Soly. 0.2w.; ~al.; set. 
Isopropyl fluoride (2-fluoropropane*). 
CH;CHECHs, 62.05. Gas, b.p. —11. 
Isopropylidene chloride. ‘See Pro- 
pane, 2, 2-dichloro-*. 
Isopropyl iodide (2-iodopropane*).. 
CH;CHICH3, 169.97. Liq., n t.49969. 
D. 1.70322, m.p. —90.8, b.p. 89.5. 
Soly. 0.14%w.; wal.; eet. 
Isopropyl isocyanide. (CHs)2- 
CHNG, 69.06. Col.liq. D. 0.7596%, 
b.p. 87. Soly.i.w.; »al.; et. 
Isopropyl mercaptan. See 
panethiol*, . 
Isopropyl mustard oil. See Iso- 
thiocyanic acid, isopropyl ester. 
Isopropyl nitrate (2-propanol _ni- 
trate), (CH3:)2CHNOs, 105.06. . Lia. 
D. 1.03622, b.p. 102. 
Isopropyl nitrite 
trite). (CHs),CHONO, 
D. 0.84428, b.p. 45. 
Isopropyl sulfide (2-(isopropylthio)- 
propane*; diisopropy l_ sulfide) 
(CHs)s>CHSCH(CHs)2, 118.17. Lia. 
b.p. 120.4. Soly. i.w.; s.al,; s.et. 
Isopurpurin. See Anthrapurpurm. 
2- 


Isoquinoline (benzo[c\pyridine; 2 
benzazine; leucoline). CcHsCH:NCH:- 


CH, Col.pl. 
a! 
1.6223375-1, 
b.p. 243. 
nitro-. 


Need.f.w. m.p.- 
s.al. 


(2-chloropro- 
78.51... Col. 
—117, b-p. 
0.34412.5w.; 


See Isobutyro- 


(2-isopropoxypro- 
ether). (CHs)2- 


2-Pro- 


ni- 


Liq. 


(2-propanol 
89.06. 


129.06, liq., ™ 


D. 1.09862, 
Soly. v.sl.s.w. 


NO.CoHEN, 
110. Soly. 


or 


m.p. 23, 


174.06. 
s.h.w.; 


, 1, 2, 3, 4-tetrahydro-6-me th- 
oxy-1-m e th y 1-7, §-methylene- 
dioxy-. See Anhalonine. 
1-Isoquinolinol, 1(2)-Isoquinol- 
one. See Jsocarbostyril. 





18 


19 


20 


21 


23 


24 


25 


26 


- 1.12538, b.p. 243; 125%. 


28 


29 


30 


31 


' 


Isosaccharie acid (tetrahydro-3, 4- 
dihydroxy-2, 5-furandicarboxylic acid). 
COOHCH(CHOH)sCHCOOH, 192.06. 


Rhomb. m.p. 185, b.p. d. Soly. 
s.w.; 8.al.; v.sl.s.et. 


Isosafrole (3, 4-methylenedioxy-1- 
propenylbenzene). CH2(O2)CeHs- 
CH:CHCHs, 162.08. 

cis: n 1.56325. D. 1.10738, m.p- 
<—18, b.p. 242-3. Soly.i.w.; s:al. 
trans: n 1.57365, D._ 1.12334, b.py 
248-52. Soly. i.w.; s.al. 

Isosuccinic acid (2-methylpropane- 
dioic acid*; | methylmalonic acid). 
CH3:CH(COOH):, 118.05. Col-pr. or 
need. D. 1.45522, m.p. 135 d. (129). 
Soly. 44.3°, 6620 w.; v.s.al.; v.s.et. 


—, a-hydroxy-. See a-Isomalic acid. 


Isothebaine(d). CioHaiNOs, 311.17. 
Rhomb.f.al. or et. m-.p. 203-4. 

=—, sulfate. (CisHa1NOs)s-H2S8O4; 
720.42. m.p. 120-1 d. 
Isothiocyanic acid, allyl ester 
(2-propenyl isothiocyanate*; allyl 


mustard oil). CH2:CHCH:NCS, 99.11. 
Col. oil, nm .1.52212%, D. 1.015578; 
m.p. —100, b.p. 150.7. Soly. 0.2w.; 
v.s.al.; v.s.et.; 8.bz., CS2. 

—, amyl ester (n-amyl mustard oil). 
CH;(CH2)4NCS, 129.15. Liq, D-D- 
193.4. Soly..y.sl.s.w.; v.s.al.; v.s.et. 

—, benzyl ester (benzyl mustard oil). 
CcsH:CH2NCS, 149.12. Lia. . 
Soly. iw.; 
oal.; s.et. 

—, p-biphenylyl ester. See “xenyl 
ester,’ below. 


—, butyl ester (butyl mustard oil). 
CH3(CH:2)2CH2NCS8, 115.14. Lig. 
D. 0.94622, b.p. 167. Soly. i.w.; 
v.s.al.; v.s.et. 

—, sec-butyl ester (a-methyl propyl 
isothiocyanate*; sec-butyl mustard oil). 
CsHsCH(CHs) NCS, 115,14. Liq. 
D. 0.94443, bp. 159.5(159-63). 
Soly. i.w.; 8.al.; s.et. d form: [a] 


61.88°2°. D. 0.9434", 


—. tert-butyl ester (a, a-dimethyleth L 
isothiocyanate*; tert-butyl_ mustard oil). 
(CH:)3CNCS§,. 115.14, iq . | Ds 
0.91872, m.p. 10.5, bp. 14079. 
Soly. i.w.; s.al.; s.et. 


. ethyl ester (ethyl mustard oil), 
CsHsNCS8, 87.11. Col.lig., m 1.5134. 
D. 1.0043; 0.99542, m.p. —5.9, b.p. 
132(131.278). Soly. i.w.; s.al.; s.et. 





* Name approved by the International Union of Chemistry. 
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32 Isothioeyanic acid, isoamyl ester| 44 —, 


Cs- 
D. 
y.b1.8.W.; 


y-methylbutyl 
uNCs, 
0.94222,, b.p. 
v.s.al.; v.s.et. 
—, isobutyl ester (isobutyl mustard oil; 
ylpropyl tsothiocyanate*). 
, CH),CHCH NCS, 115.14. Liq. 
et Rie “on b.p. 162. Soly. i.w.; 
s.al.; s.et 


—, isopropyl ester (isopropyl mustard 
oil). (CH3)eCHNCS, 101.12. Liq. 
b.p. 137-7 5. 


—, methyl ester (methyl mustard oil). 
CHz:N:CS, 73.09. Col.er., 7-1:525837-2, 
D. 1.06932, m.p. 35, b-p. 119. Soly. 
v.sLs.w:; cal.; v.s.et. 


= Reng eter (phenyl srasatar oil). 

GcH NC 135.11. Col.li n 
3 Sesiaat D. ° 1.13538; 1. 129734, 
7) m.p. —21, b.p. 218.5. Soly. i.w.; 
s.al.; s.et. 


—, pr “es ester cnpronit mustard oil). 
CHsCH»CH:NCS§,. 101.12. Liq. D. 
0.99092; 0.97838, b.p. 152.778. Soly. 
v.sl.s.W.; eal.; et. 

= ‘o-tolyl ester {o-tolyl mustard oil). 
CH;C:HaNCS, 149.12. Col. oil: D. 
1 10438. b.p. 339, Soly.. i.w.; v.s.al.; 


cet. 


—, p-tolyl ester (p-tolyl mustard oil). 
CH3CsH4NCS, 149.12.. Need_-f.et. 
’ D. 1.08738, m.p. 26, b.p. 237. Soly. 
i., d.h.w.; v.s., d.h.al.; v.s.et: 


40 —, xenyl ester (zenyl mustard oil; 
p-biphenylyl isothiocyanate; p-bi- 
phenylyl mustard oil). CsHsCeHsNCs, 
211.14. Need.f.et. 58. Sely. 
v.s.et. 


Isovaleraldehyde (3-methylbutanal*; 
tsoamyl aldehyde). (CHa)»CHCH:- 
CHO, 86.08... Col.lig., n.1.3902. D. 
0.80344; 0.784538, m.p. —51, b.p. 
92.5. Soly. sl.s.w.; s.al.; s.et. 


oxime (3-methylbutanal oxime*). 

(Cily):CHCHCH: NOH; 101.09. n 

1.4364524, D. 0.893422, m.p. 48.5, 
b.p. 164-5. 


42: Isovaleramide (3-methylbutanamide*; 
le Fa mide). (CH:3)2CHCH:2- 
*CONH:, 101.09. Monocl.plf.al. D. 
0.96522, m.p. 135, b.p. 230-2. Soly. 

_ © 8.0W.; 8-al.; 8.et. 


43 Isovaleric acid (3-meth  eoeinee 
- actd*; isopr uineeie acid). Hs) 2- 
wMCHCOOR 102.08. Cola. a 
1.401784. WD. 0.93734, m.p. —37.6 
(=51), b-p. 176.7.  Soly. | 4.2°w.; 
wal; set.; s.c 


isothtocyanate*): 
9° Yel.liq. 
182. Soly. 


m-p- 





45 


46 


47 


49 


51 


52 
53 


56 


57 
58 


5 —, a-hydroxy-(i) 


allyl ester (allyl isovalerate; 2- 
propenyl 3-methylbutanoate*). (CHs)2- 
CHCH2CO:2C3Hs, 142.11. Liq. b.p. 


155. Soly. v.sl.s:w.; »al.; cet. 


—,ethylester. (CH3)2CHCH2COOC2- 
Hs, 130.11. Collig., 1.396711, 
D. 0.8657*2, m.p. —99.3, b.p. 135. 
Soly. 0.17%w.; ~al.; ~et.; obz. _ 


—, isoamyl ester Gate tsovalerate; 
y-methylbutyl 3-methylbutanoate*). 
(CH3)2>CHCH»COOC;Hn, 172.16. Col. 
liq., n 1.41311". D. 0.858433 (0.8709), 
b.p. 194. Soly. v.sl.s.w.; s.al.; s.et. 


, isobutyl ester (isobutyl tsovalerate; 
(Cn 3-methylbutanoate*) . 

H3)2CHCH2COOCH:2CH(CHs)2, 
(oe 14. Col.liq. n 1.4060. D. 
0.85422, b.p. 168. 5. Soly.i.w.; ~al.; 
cet. 
—, methyl ester neti 3-methyl- 
butanoate*; met isovalerate). 
(CH) CHCHCOOCHS, 116.09. Col. 
liq. D. 0.88122, b.p. 116.7. Soly. 
v.sl.s.w.; al.; wet. 

sheer henacyl ester. (CHs)2- 

CCH COOH COCHCaR, 296.16. 
m.p. 7 





erazinium salt. CsHioNe-2Ca- 
mobo 290.25. Wh.cr..m.p. 139- 
40. Soly. 8.w.; 8.al.; iet.; 8.h.acet. 
—, propyl ester (n-propyl isovalerate) . 
(CHs)z:CHCHsCOOC3Hy, 144,12, »-Col. 
liq., m 1.4036. D. 0.86322, b.p. 155.9. 
Soly. i.w.; al.;, ~et. 
—, aamino-, See-Valine. 
—, B-amino- (3-amino-3-methyl- 
butanoic acid*). (CHs)2C(NH2)CH2- 
COOH, 117.09. Pr. m.p..217, b.p. 
subl..>180. . Sely. s.w.; sl.s.al.; i-et. 
—. a-bromo- (2-bromo-3-methyl- 
butanoic actd*). (CH3)sCHCHBr- 
COOH, 180.99. Garp . Mm.p. 44, 
b.p. 230; 150.. Sely. 70-80c.w.; 
v.s8.al. - s.et. 

(2-hydroxy-3- 
methylbutanote acid*). (CHs):- 
CHCHOHCOOH,. 118.08. Rhomb. 
m.p. 86, b.p. subl. Soly. v.s.w.; 
y.s.al.; v.s.et. 


—, #-hydroxy- (3-hydrory-3-methyl 
butanoic acid* (CHs)s»COHCH2 
COOH, 118.08. Syrup. m.p. <—32. 


Soly. v.s.w.; v.s.al.; v.s.et. 


Isovalerone. See 4-Heptanene, 2, 6- 
dimethyl-*. 

Isovaleronitrile (3-methylbutane- 
nitrile*; isobutyl cyanide). (CHs3)2- 
CHCH-CN, 83.08. Col.liq. D. 0.802, 
b.p. 129.3... Soly. sl.s.w.; ~al.; xet. 





For explanations and abbreviations see beginning of table. 
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59 Isovalerophenone (isobutyl phenyl) 74 Ketazine, dimethyl-. 


60 


61 


62 


64 
65 


66 
67 
68 


69 


70 
7t 


73 


ketone; 3-methyl-1-phenyl-1-butanone). 
(CH3)2CHCH2COCeéHs, 162.11. Col. 
liq., n 1.51385453, D. 0.967, b.p. 225. 
Soly. i.w.; ~al.; ~et. 

Isovaleryl chloride (3-methyl- 
butanoyl ehoride (CH3)eCHCH:2- 
COCI, 120.53. Col.lig., n 1.413617. 
D. 0.98922, 0.985424, b.p. 113. Soly. 
d.w.; d.al.; s.et. 


dl-Isovaline (dl-a-amino-a-methyl- 
butyric acid; dl-2-amino-2-methyl- 
butanoic acid*). CHsCH2C(NH2)- 
(CH3)COOH, 117.09. Monocel.pr. 


m.p. 307-8 (closed tube), b.p. subl. 
300. Soly. 39w.; 6.6h.al.; i.et. 
Isovanillin (3-hydroxryanisaldehyde; 
protocatechualdehyde 4-methyl__ether). 
CH;0(OH)CsH3CHO, 152.06. Monocl. 
pr. or pl. D. 1.196, m.p. 116, b.p. 
179», Soly. s.h.w.; s.al.; s.et.; v.s. 
ehl.; sl.s.CSe. 


Isoxyliec acid (2, 5-dimethylbenzoic 
acid; 2, 5-xylic acid; p-xylic acid). 
Cee pstr og enneD 150.08. Col.need. 
cal, D. 1.06922, m.p. 132(104), 
b.p. 268 (270-5) subl. Soly. y.sl.s.h. 
w.; v.s.al.; s.et.; s.acet., bz. 

Isuretin. See Formamide, oxime. 
Itaconic acid (methylenebutanedioic 
acid*; methylenesuccinic acid). 
HOOCC(:CH:2)CH2COOH, 130.05. 
Rhomb. D. 1.632, m.p. 161 d., b.p. 
d. Soly. 8.33%w.; 19.734, 88%al.; 
sl.s.et.; v.sl.s.bz., chl., pet.eth. 

—, y, y-dimethyl-. See Teraconic 
acid. 


Itamalic acid, y-lactone. See Para- 
conic acid, 

Japaconine, acetylbenzoyl-. See 
Japacomtine. 

Japaconitine (acetylbenzoyl, japaco- 
nine; same as aconitine?), Cs4Haz- 
NOu, 645.37. Col.need.f.al., et., or 
chl. [a] +17.3°p inchl. m.p. 204.2 


d. Soly. i.w.;s.h.al.; s.h.et.; v.s.acet.; 
s.chl.; v.sl.s.pet.eth. 
Japan camphor. 
Jervine. CxH37NO3-2H:0, 
Lng. grouped pr. m.p. 238-42. 
i.w.; 8.al.; sl.s.et.; s.chl., acet. 
Juglone  (5-hydroxy-1, 4-naphthoqui- 
none; nucin). CroHsO2(OH), 174.05. 
Red-br.pr.f.chl. m.p. 153-4, b.p. d. 
Soly. iw.; sl.s.c.al.; sl.s.et.; v-s.chl.; 
s.h.ac.a, 

Kairoline (1-methyl-1, 2, 3, 4-tetrahy- 
droquinoline). CoHioNCHs, 147.11 
Liq., n 1.480284, D. 1.021, b.p. 
245.5. Soly. v.s.al.; sl.s-et. 


See d-Camphor. 


447.33. 
Soly. 
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See Acetone, 
azine. 


Ketene (ethenone; carbomethene; keten). 


CH:2:CO, 42.02. Col.gas. m.p. —151, 
b.p. —56(—41). Soly. d.w.; d.al.; 
s.et.; s.acet. 

Ketine (2, 5-dimethylpyrazine). 
pee HNC ae 108.08. 
Col.iq. n — 1.499213-6 D. 0.990, 
m.p. 15, b.p.’155. Soly. »w.; 
oal.; cet. 

Ketone, aminophenyl! methyl. See 


Acetophenone, amino-. 

—, aminophenyl phenyl. 
zophenone, amino-. ’ 
—,amylethyl. See 3-Octanone*. 
—,amyl methyl. See 2-Heptanone*. 
—, p-anisyl methyl. See Acetophe- 
none, p-methoxy-. 
—, benzyl ethyl. 
j-phenyl-. 

—, benzyl methyl. 
1-phenyl-. 

—, benzyl 1-naphthyl (a-pheny/-1- 
acetonaphthone). CeHsCH2COCioH7, 
246.11. Plf.al. m.p. 66-7. Soly. 
i.w.; 8.al.; s.et. 

—, benzyl 2-naphthyl. CsHsCH2- 
COCioHz7, 246.11. Col.need.f.al. m.p. 
99.5. Soly. s.al.; s.et.; s.chl., bz. 

—, benzyl phenyl. See Desoxryben- 
20in. 

—, bisaminophenyl. 
none, diamino-. 

—, bischloromethyl. 
panone, 1, 3-dichloro-*. 
—, bishydroxyphenyl. 
phenone, dihydrozy-. 

—, a-bromoisopropyl 2-mesityl. 
See Isobutyrophenone, a-bromo-2, 4, 6- 
trimethyl-. “ 
5-bromo-2-thienyl methyl (2- 
acetyl-5-bromothiophene). CH3COC,4- 
H.BrS, 205.02. Col.need. m.p. 94. 
Soly. sl.s.c., v.s.h.al. 7 

—, butyl methyl. 
—, sec-butyl methyl. 
none, 3-methyl-*. 

—, tert-butyl methyl. 
olin. 

—, butyl phenyl. 
none. 


—, earvacryl methyl. See Aceto- 
phenone, 5-isopropyl-2-methyl-. 


See Ben- 


See 2-Butanone, 


See 2-Propancne. 


See Benzophe- : 
See 2-Pro- 


See Benzo- 


See 2-Hexanone*. 
See 2-Penta- . 


See Pinac- 


See Valerophe- 





* Name approved by the International Union of Chemistry. 
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Ketone, 5-chloro-2-thienyl methyl 

Gea -5-chlorothiophene)... -CH3sCO- 
sH2ClS, 160.56.- Pl.m.p.52. Soly. 

v.s.al.; v.s.et. 

—, cinnamyl methyl. 

benzal-. 

—, eyclobutyl phenyl (benzoyl- 

cyclobutane; benzoyltetramethylene). 

CG:HsCOCH(CH2)s, 160.09. b.p. 258. 


See Acetone, 


—, dibenzyl. See 2-Propanone, 1, 3- 
diphenyl-*. 

—, dibutyl. See 5-Nonanone*. 

—, dichloromethyl methyl. See 
2-Propanone, 1, 1-dichloro-*. 


—, dicinnamyl. See Styryl ketone. 
—, diethyl. See 3-Pentanone*. 
—,dihendecyl. See 12-Tricosanone*. 


—, diheptadecyl. See 18-Pentatri- 
acontanone*. 


See 8-Pentadecanone*. 
—, dihexyl. See 7-Tridecanone*. 


—, 2,5-dihydroxyphenyi phenyl. 
See Benzophenone, 2, 5-dihydroxy-. 


a diisoamyl. See 5-Nonanone, 
2 8-dimethyl-*. 
_—, diisobutyl. See 4-Heptanone, 
2, 6-dimethyl-*. 

—, diisoprepyl. See 3-Pentanone, 
2, 4-dimethyl-*. 
—, dimethyl. See Acetone. 
—,dinaphthyl. See Naphthyl ketone. 
—, dinonyl. See 10-Nonadecanone*. 
—, di-n-octyl. See 9-Heptadeca- 
none*, 
—, dipentadecyl. See 16-Hentri- 
acontanone*, 
—, dipentyl. See 6-Hendecanone*. 
—,diphenyl. See Benzophenone. 
—,diphenylene. See 9-Fluorenone*. 
—,dipropyl. See 4-Heptanone*. 
—, distyryl. See Styryl ketone. 
—, 2, 2’-dithienyl-. See 2-Thienyl 

' ‘ketone. 

= di-p-tplyl. See Benzophenone, 
4, 4/-dimethyl-. _ 
—, diundecyl. See 12-Tricosanone*. 
—, ethyl butyl. See 3-Heptanone*. 
—, ethyl heptyl. See 3-Decanone*. 
—., ethyl hexyl. See 3-Nonanone*. 


28 


29 —., ethyl isoamyl. 
6-methyl-*. 


30 —, ethyl isobutyl. 


See 3-Heptanone, 


. A See 3-Hexanone, 
_ 5-methyl-*. 





31 


32 
33 


34 
35 


36 
37 


39 
40 


41 
42 
43 


45 


46 
47 
48 
49 


51 


52 
53 


58 


See 3-Penta- 


—, ethyl isopropyl. 
none, 2-methyl-*. 
—, ethyl methyl. See 2-Butanone* 


—, ethyl naphthyl. See Propio- 


‘naphthone. 


—,ethyloctyl. See 3-Hendecanone*. 
—, ethyl phenyl. See Propiophe- 
none. 
—, ethyl propyl. See 3-Heranone*. 

—, 2-furyl methyl (2-acetylfuran). 
C4H30-COCH:, 110.05. Col.er.f-pet. 
eth. m.p. 33. b.p. 173. Soly. i.w.; 
s.al.; s.et. 

2-furyl phenyl (2-benzoylfuran). 

CiH;0- COCsHs, 172.06. Liq. D. 
1.183938, b.p. 285. Soly. i.w.; s.al.; 
s.et. 
—, hendecyl methyl. 
decanone*. 
, heptyl methyl. 
none*. 
—, hexyl methyl. See 2-Ocianone*. 
—, hexyl propyl. See 4-Decanone*. 
—, 1-hydroxy-2-naphthyl methyl. 
See 2-Acetonaphthone, 1-hydrory-. 
—, i-hydroxy-2-naphthyl propyl. 
See 2-Butyronaphthone, 1-hydrory-. 
—, i-hydroxy-2-naphthyl styryl. 
See 2-Acrylonaphthone, 1-hydroxy-8- 
phenyl-. 
—, hydroxyphenyl hydroxyphenyl. 
See Benzophenone, dihydrozy-. 
—, isoamyl methyl. See 2-Heza- 
none, 5=methyl-*. 
, isoamyl phenyl. 
phenone. 
, isobutyl methyl. 
none, 4-methyl-*. 
—, isobutyl phenyl. 
phenone. 


See 2-Tri- 


See 2-Nona- 


See Isocapro- 
See 2-Penta- 


See Isovalero- 


—, isobutyl propyl. See 4-Hepta- 
none, 2-methyl-* 
—, a-isonitrosobutyl methyl. See 


2, 3-Hexanedione, 3-oxime*. 


—, a-isonitrosoethyl methyl. See 
2, 3-Butanedione, mono-oxrime*. 

—, a-isonitrosopropyl methyl. See 
2, 3-Pentanedione, 3-oxime*. 

—, isopropyl methyl. See 2-Buta- 
none, 3-methyl-*. 

—, isopropyl phenyl. See Jso- 


butyrophenone. 


—, methyl naphthyl. See Aceto- 
naphthone. 

—, methyl nonyl. See 2-Hendeca- 
none*. 


a 
For explanations and abbreviations see beginning of table. 
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Beene, methyl octyl. See 2-|80 Kynurine. See 4-Quinolinol. 
ecanone™, : 
—, methyl phenacyl. See Acetone, 81 Labordin. See Analgen. , 
benzoyl-. 82 acre ).  OHCHOMCON ts 
= thyl L E actic amide). H3:CH eC ONHe 
eine yl pheny See Acetephe 89.06. Col.hys.er. DL 38%, m.p. 
—, t E 2 - : 
srrampethyl peep. 1Gase 2-Penie-| ih Hactte acid fan omer lactic acid; 
actic acid of fermentation; droxy- 
Enyneen Ne styryl. See Acetone, propancic acide a-hy yar ony toatl 
za, acid) OHCOOH, 90.05. Col. 
—, methyl 2-thienyl (2-acetylthio- hyg. fees n 1.4414; D. 1.24915, 
phene; a-acetothienone). CHsCOCsHs- m.p. 18, b.p. 122%. Selly. ow.; 
B pede ey D. 1.16734, m.p. oal.; cet. 

, b.p. -5. oly. v.s.et. 84. — 6b t ‘O-b i i 
— methyl p-tolyl. See Acetophe|” CHCHOOCCM) COO, | 194.08 
none, p-methyl-. Pl. m.p. 112.. Soly. 0.25c., s.b.w.; 
ao i-naphthyl spoeny! CH: s.al.; s.et.; hyd. by h.dil-H2S0u. 

%6H5, 232.09. omb.f.al. m.p. pas 

75.5. bp. 385. Soly.i.w..ddtal, te CHO RO OC LAeseabaenie Bh 
—, 2-naphthyl phenyl. CwH- 0.968, b.p. 160—90(75—778). “Roly. 
COCsHs, 232.09. Rhomb.need.f.al. sl.s.w.; coal; cet. 

bs ce b.p. 398754, Soly. iw.; 86'—5 a sster fatin a 

panoate lactate, 

—_, nitrophenyt phenyl. ‘See Benzo-|\  BOOCHL ete Catia. > De 
phenone, nitro-. 1.03122, b.p. 154 (150-2). Soly. 

—, phenyl propyl. See Butyrophe- ow.; vs.al.; v.s.et. 
none. 87 —, methyl ester. (methyl 2-hydrox 
—, phenyl styryl. See Chalcone. ed lo RAR A oa 
—, phenyl o-tolyl. CcsHsCOC;H:- 4 
Cty, 106.08. ‘Cotliq. mp. <—18, | "2 415e, a ae ae ea ‘st 
b.p. 316. Soly.iw.; eal; eet. || 8. eo A 2 ry A rans as 
ee 1 A2 t t —, p-phenylphenae ester. = 
Se eee Ry Em toll. CesCOCeH | (CHOHCOOCHsCOC eH cCalls, 284.125 
b.p. 316.5. Soly. i.w.; al.; ~et.; ADs, 146, ; 
eehl., bz 89 —, piperazinium salt. CaHioN2-2Ce- 
—, phenyl p-tolyl GsHsCOGsHe|  HsOs, 266.19. Wh.cr. m.p.- 96-6.5. 


CHs, 196.09 Monocl., n 1.717, 1.563. 
m.p. 60, b.p. 326.5, Soly. i.w.; s.al.; 
v.s.et.; v.s.bz 


—, phenyl trityl. See §-Benzo- 
pinacolin. 

Ketoxime, methyl ethyl. See 2- 
Butanone*, oxime. 

—, methyl isopropyl. See 2-Buta- 
none, 3-methyl-*, oxime. 

—, methyl propyl. See 2-Penta- 


none*, oxime. 


Kojie acid 


(5-hydrozy-2-(hydrory- 
methyl)-1, 4-pyrone). CH: 


OC(CH:O8) :- 


142.05. 


matic need. m.p. 152-4. Soly. 
3.95%, 6.90%w.; s.al.; sl.s.et. 


Kynurente acid (4-hydroryquinaldic 


CHCOC(OH):CH, Col.pris- 


acid). nad COOH, 189.06. 
Need. m.p. +O, 140-5) anh. 
257-8. Soly. 0.9!%w.; s.h.al.; sl.s.et. 












90 


91 


92 


93 


95 


96 Lactic 


Soly. s.w.; s.h.al.; i-et.; s.h.cellosolve. 


Lactic acid (d) (d-2-hydroxypropanoic 
acid*; d-a-hydroxypropionic acid; sarco- 


lactic acid; paralactic acid). Cr 
CHOHCOOH, 90.05. Hyg.pr. 
D. 1. 2485, m.p. 26, b. oa 


ee liq. 
oly. 2w.; eal.; eet. 


—, benzal-. See 3-Butenotc acid, 
2-hydroxy-4-phenyl-. 
—, O-benzoyl-. 
benzoate. 

—, a-phenyl-. 


See Lactic acid, 


See Atrolactic acid. 


, 8, 8, 8-trichloro-. CCbCHOH-- 
OOH, 193.39. Pr.f.et. ma.p. 124, 
-p. 1706. Soly.  v.s.w.; v.s.al; 
v.s.et.; s.chl. 


Lactic amide. See Lactamide. 


ie mpeg 24 h OHCO) 
panoic anhydride*), ee 
O, 162.08. Lt.yel. sdnek pape 

b.p. d. Soly. v.sl.s.w.; v.s.al.; a 


sO 





* Name approved by the International Union of Chemistry. 
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97 Lactide (3, 6-dimethyl-2, 5-p-diozan- 
dione). OCOCH(CH;)OCOCH- 


(CHa), 144.06. Col.monocl.tab.f.al. 
. 0.86232, m.p. 125, b.p.. 255. 
Soly. v-sl.s.c.w.; v.sl.s.al. 


Lactobiose. See Lactose. 
Laetonic acid. See Galactonie acid. 


Lactonitrile (2-hydrorypropane- 
nitrile*; acetaldehyde cyanohydrin; eth- 
lidene ee CHsCH(OH)- 
N, 71.05. Col.Jiq. D. 0.992, m.p. 
—40, b.p. 182—-4sl.d.. Soly.s.w.;s.al.; 
s.et.; i.pet.eth. 
Lactose (milk sugar; 
CnH2O0u-H20, 360.19. ol.rhomb., 
n 1,517, 1.542, 1.555. | D. 1.52527, 
m.p. anh.201.6, b.p. d. Soly. 17c., 
40h.w.; i.al.; i.et.; i.chl. 

02 Lanthopine. CxHsNOs, 343.20. 
_ Cr, m.p. 200. Soly. sl.s.al.; sl.s.et. 
03 La conatine. Cs«HisN2Os or Cy- 

He 2, 612.39 or 598.34. Hex.cr. 

m.p. 205. Soly. sl.s.w.; s.al.; s.et. 
04 Laudanidine (I-laudanine; tritopine). 
CxHxNO., 343.20. Hex.pr.f.w.+al. 
m.p. 166. Soly. i.w.; s.al.; sl.s.et.; 
s.bz., chl. . 


05 di-Laudanine CxHx»sNO,, 

. §m.trim.ylsh.wh.pr. m.p. 166. 
sl.s.al.; 0.1548et.; s.chl., bz. 

06 /-Laudanine. See Laudanidine. 


07 d-Landanosine. CxH2;NO«, 357.22. 
Need.f.bz., [a}]++ 103.23°}5. m.p. 89-90. 
Soly. iow.; s.al.; 5.18**et.; s.chl., h.bz. 

08 Lauraldehyde (dodecanal*). CH» 
(CH2a)isoCHO, 184.19. Col.leaf. D. 
6.835244, m.p. 44.5, b.p. 185100, 
Sely. i-w.; s.al.; s-et. 

09 Laurel camphor. See d-Camphor. 

10 Laurent’s acid. See 1-Naphthyl- 
amine-5-sulfonic acid. 


11 Lauric acid (dodecanoic acid*). CH:- 
(CHe2)10COOH, 200.19. Col.need.f.al., 
n 1.41837. D. 0.883; 0.867922, 
™.p. 44 (48), b.p. 22519. Soly, i.w.; 
26°, 134%lal.; v.s.et.; 142%me.al.; s.bz. 


12 —, benzyl ester. CuHsCOOCH:Ce- 



















16 


17 
18 
19 


01 lactobiose). 


21 
22 


RES 


26 
343.20. 


Soly. 


27 


29 
30 


32 


Hs, 290.23. Liq. D. 0.945734, aks 33 
8.5, Dep. 209-11. Soly.-i.w.; s.al.; 

v.s.et. 34 
13 —, ethyl ester (ethyl dodecanoate*; 

‘+ ethyl laurate) CH3s(CHe)10oCOOC:2 Hs, 35 
228.22. Oil, n 1.4321. D. 0.861522, 
~m.p. —10.7(—1.68), b.p. 269. 


~ i.w.; v.s.al.; “et. 


14 —, ethylene ester. See Glycol, 
laurate. 


di- 


16 —, 


-dride*). 


p-phenylphenacyl | ester. CH;- 
(CH2)is COOCH2COCsHiCeHs, 394.27. 
m.p. 84. 

Laurie anhydride (dodecanoic anhy- 
(CiuH23CO)20, 382.36. Col. 
cr. M.p. 41, b.p. 166. Soly.i., d.w.: 
s., d.al.; v.s.et. 

Laurin. See Glycerol, trilaurate. 
Laurone. See 12-Tricosanone*, 
Lauronitrile (dodecanenitrile*; n-un- 
decyl cyanide). CH3(CHs)iCN, 
181.19. Oil. D. 0.837315, m.p. 4, 
b.p. 1981, Soly. i.w.; sl.s.al.; v.s.et. 
Lauryl alcohol. See 1-Dodecanol*. 
Lauryl bromide. See Dodecane, 
1-bromo-*, 

Lauryl chloride (dodecanoyl chlo- 
ride*). CHs(CH2)10COCl, 218.64. 
Col.liq. m.p. —17, b.p. 14538. Soly. 
d.w.; d.al.; s.et. 

Lauryl ketone. See 12-Tricosanone*. 
Lauth’s violet. See Thionine. 


Lead, hexaethyldi-  (heraethyldi- 
plumbane; diplumbic hezxaethyl; lead 
triethide). Pb2(C2Hs)s, 588.67. Liq. 
D. 1.471, b.p. d.  Soly. i.w. 


tetraethyl-* (lead tetraethide). 
Pb(C2Hs) 4, 323.38. Col.liq., n 1.521838. 
D. 1.65918, b.p. 198-202. Soly. i.w.; 
oal.; oet.; s. in all org.soly.; i-dil.ac., 
dil.alk. 


—, tetramethyl-* 
bane; lead  tetramet 
267.31... oLlig., mn D. 
1.995142, m.p. 7.5, b.p. 110. 
Soly. i.w.; wal.; et, 

—, tetraphenyl-* (tetraphenyl 
bane). (CeHs)4Pb, 515.38. Wh. 
m.p. 227.7. Soly. s.bz. 

Lead triethide. See Lead, hexa- 
ethyldi-. 

Lecanorie acid, monomethy] ether. 
See EverFnic acid. 

Lepidine (4-methylquinoline). CH3- 
CsHsN, 143.08.. Col.liq. D. 1.088622, 
m.p. <0,-b.p. 258-63. Soly. v.sl.s. 
w.; wal.; eet.; s.bz. 

—, 2-(p-aminophenyl)-. 
aniline. 
2(1)-Lepidone. 
methyl-, 
opf:-Leucaniline (0, p’, p’’-methenyl- 
trianiline; 0, p’, p’’-triaminotriphenyl- 
methane; 2, 4',4-triaminotritan). 
CH(Cé6H4NHe2)3, 2897. Col.er-f.al. 
m.p. 165. Soly. visl.s.h.w.; v.s.al.; 
v.sl.s.et. 


Gerromerhut lum- 
yl). Pb(CHs),, 
1.5128. 


atm=~ 
need. 


See Flav- 


See Carbostyril, 4- 





For explanations and abbreviations see beginning of table. 
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ete NSIT Te ae TSE 
36 mpo-Leucaniline (m, p’, p’’-methenyl-| 49 —, ethyl ester. CHsCO CH2)2COOC- 
irtaniline; m, p’, p!!-triaminotriphenyl- Hs 144.09, Col.lia. e 9110134622, . 
methane; 3,4’, 4/-triaminotritan; b.p. 205.275, Soly. v.s.w.; coal.; 
pseudoleucaniline). CH(CcoH4N H2)s, wet. . 
289.17, Rosettes f.et. m.p. 150.50 Levulose. See p-Fructose. 
Soly. i.w-; s.al.; s.et.; vslslgr. | 51 Levulosin. See Levulin (synthetic). 
37 Lar toe en ae era ad 52 Licareol, esters. See under 1Linaloél. 
»D; > 5 »P,P - 
triaminotriphenylmethane; 4, 4’, 4”- fe Uo ae Ci 
triaminotritan). CH(CsHiNHa)s,| — hw.; i.al.; iet.; 8 a PACL Ye. Gs 
eee Cokes m.p. 148(207).| 54 Ligno a ne va clae CoH uCOsH 
Peed 3 NN, Ny N's eee invent (4: 368.37. Col.needf.al. D. | 0.8207, 
amino-4’, 4 - bisdimethylaminotri- ere 81. Soly. s.al.; s.et.; s.bz-, CS» 
phemulagar here) [(CBa)aN Coal 55 di-Limonene (dipentene;_dl-1, 8(9)- 
m aoe: aot al Bice r-s p-menthadiene). CroHi6, 136.12. ol. 
1 : ORG tae i liq., n 1.473. D. 0.86518; 0.845”, b.p- 
39 Leucaurin (p, p’, p’/-methenyltriphenol; 176(178-80). Soly. i.w.; s.al.; s.et. 
leucoaurin). CH(CseHsOH)s, 292.12.) 56 d-Limonene (d-1, 8(9)-p-mentha- 
Col.need.f.ac.a. Soly. sl.s.w.; 8,al.; diene; citrene; carvene; hesperidene). 
s.ac.a., alk. CioHis, 136.12. Col.liq., 1.474897. 
40 I-Leucie acid (2-hydroxy-4-methyl- D. 0.84222, m.p. —96.9, b.p. 177- 
pentanoic acid*; a-hydroxyisocaprov Soly. i.w.; ~al.; eet. 
acid; leucinic acid). (CH3)2CHCH2-| 57 d-Linaloél (d-3, 7-dimethyl-1, 6-octa- 
CHOHCOOH, 132.09. Need. or pl. dien-3-ol*; coriandrol). CioH0O, 
fet. + pet.eth. m.p. 72.5; (dl, 76-7), 154.14.. Col.lia., n 1.4623. D. 
pb.p- subl. 100. Soly. v.s.w.; v.s.al.; 0.862249; d. 0.870222, b-p. 198.3. 
v.s.et. Soly. v.sl.s.w.; ~al.; eet. 





41 


£2 


43 
44 
45 


46 


47 


48 


di-Leucine dl- 
i CHCH2CH( 


( 
i d). (CHs)s 


ac 
COOH, 131.11. Lea 
(290). Soly. 0.99%, 


75 %, 0.13% 90 Gal. 


i-Leucine (l-2-amino-4-methylpen- 

i -a-aminoisocapr orc 
mac CHCH2CH(NH2)- 
COOH, 131.11. Hex.col.leaf.f.w., 7 


tanove acid*; L 
id). (CHs)2 

1.525, 1.535, 1.560. 

295; (d. 280 d.), 


10.9gl.ac.a. 


Leucoindigo. See Indigo white. 
Leucoline. See Isoquinoline. 

Leucomalachite green. See Aniline, 
p, p'-benzalbis-N , N-dimethyl-. 
Levulin (synthetic) (fructosin; 
levulosin). (CoHwOs) 


Deliq.amor. m.p- 


co w.; 1022 84%, v.sl.s.al.; i.et. 


Levulinaldehyde 


levulinic aldehyde; 
hyde). CH;sCOCH:CH:CHO, 100.06. 
D. 1.01842, m.p- 
<—21, b.p. 186-8 d. Soly. ©w.; 


Col.liq., n 1.4263. 


wal.; vet. 
Levulinic acid 


acid*; y-ketovaleric a 
acid). CHsCOCH:C 
Yolleaf. D. 1.13954f, m.p- 34.2) 
b.p. 246, 1544. Soly. v.s.w.; v.s.al.; 


v.s.et. 


* Name approved by 


b.p. subl. Soly. 
2.43%, 3.827w.; 0.072" 99 %al.; i-et.; 


cid; acetopropionic 


geaminvisocaprare 
Hz2)- 
f.f.w. m.p. 332 d. 

2.287w.; 0.176% 









196.16. Col.liq., n 


wal.; cet. 


COOCwHy, ° 182.14. 
Soly. i-w.; s.al.; 8.et. 


D. 1.2934, m.p- 


62 —, ethyl ester rata 
linolate). _Ci7HCO 


Soly. i.w.; s.al.; 8.et. 


162.08) x. 


’ HsCOOCHs, 294.27. 
140-5 d. Soly. 


s.al.; v.s.et. 


(4-oxopentanal*; 


y-ketovaleralde- 0, t, X, p-tetrabromo-. 


(4-020 pentanote 


H.COOH, 116.06. 


0, t, ds Hy €, o-hexabromo-, 


the International, Union of Chemistry. 
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58 I-Linalodl, acetate (linalyl acetate; 
licareol acetate). CHC OOK Gokly 
.4460. 


0.89522, b.p. 220. Soly-. 
59 —, formate (l-linalyl 


60 Linalyl esters. See under Linalodl. 


61 Linoleic acid (9, 12-octadecadienote 
acid*: linolic acid). CysHav0, 280.25. 
Col.-yel. oil. _D. 0.902548, m.p- 
b.p. 230. Soly. i.w.; wal.; »et: 


Tepmserss eine 
Col-yel. oil. D. 0.8865”, b.p. 2 


63 —, methyl ester (methyl linolate). Ci- 
D. 0.88918, b.p- 207-84, 


64 —, tetrabromide, See ‘Stearic acid, 


65 Linolenic acid, ethyl ester. 
H»COOC2Hs, 306.27. O 
b.p. 123-33, Soly. i. 

66 a-Linolenic acid (9, 12, 15-octadeca: 
trienoic acid*(one _form)). 
COOH, 278.23. Col.lia. 
b.p. 230-217. Soly. i.w.; 

67 —, hexabromide. See Stearic acid 


il. D. 0.8919, 
w.; 8.al.; 8.et 


eve = — 
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69 Lithofellic acid (lithofellinic acid). 
340.28. 


6O4, 
206, b.p. d 
70 Lobeline. 


vel 


- m.p. 130-1. 
72 to hine (2, 4, Se pocnulsentiawcle). 


73 


74 Luminol 


% 
76 


77 
78 


79 
80 


81 


82 2, 6-Lutidine (2, wo dap haa Mg 


_ Soly. s.al., s.et. 


$5 
$7 


88 Lycine. 














Miecr.ecr. 
Soly. i.w.; s.al. 
CuHasNO2, 321.19. Yel. 
syrup. Soly. sl.s.w.; v.s.al.; y.s.et.; 
s.chl., bz. 
l-Lobeline. C2H»;NO:2 
NO:z, 337.22 or ny 
Soly. d.h.w. 


m.p. 


90 


Ca Ho3- 
Col.need. 


or 
91 


16N2, 296.14. Need. m.p. 
Sain iw.; 0.88%al.; 0.32%et. 


Lumifiat. See Phenobarbital. 
(5-amino-2, 3-dihydro-1, 4- 


phthalazinedione; 3-amino hthalhydra- 
zide). NH2CcHsCONH NHCO. 177.08. 


Yel. eR: ca. 280. Soly. i. w.; sl.s.al.; 


‘ sLs. et 

d-Lupanine, CisHuN:20, 
Need. f.pet.eth. m.p. 99. 
‘w.; v.8.al.; v.s.et.; s.chl. 
id-Dupamine, CisH2sN20, 248.20. 
Col.need. m.p. 44. Soly. s.w.; v.s.al.; 
v.s.et.; s.chl., lgr. 
Lupinw&line. See Sparteine. 


Lupinine. CxuHwN:202, 352.33. 
Col.rhomb, [a]—19°}3. m.p. 68.5-9.2, 


“ie 256. Soly. s.c.w.; s.al.; s.et.; 
s.chl. 


—_, Pamenenploride. CwHiwNO-HCl, 

. 205.62. Lg.rhomb.cr., [a]—14°p. m.p. 

‘212-3. Soly. s.w.; s.al. 

—, methyl-. CwHuNo- CHs, 183.17. 

werd liq. b.p. “ape Soly. s.al.; 

s.et. 

25 4-Lutidine cv, Adivvech ylp ey 

dine*; ay-lutidine). (CHs)2CsH3sN 
107.08. Col. liq. D. 0.94939, b. p. 
157.1(159). Soiy. 20w.; s.al.; s.et. 


275. 
92 — 


93 


248.20. 


Soly. y.s.| 95 


96 


97 
98 


dine*; ~aa’-lutidine). (CHs)2CsH3N,| O01 
107.08. Col. liq. D. 0. o4gy. b.p. 
143. Soly. c., less s.h.w-.;s.al.;s.et. 


3, 4-Lutidine (3, 4-dimethylpyri- 
dine*; By-lutidine). (CH:3)eCsH3N, 
107.08. Col.liq. -p. 163.5—4.5. 


02 
03 


Lutidinic acid (2, 4-pyridinedt- 
carboxylic acid*). CsHsN(COOH)s, 04 
167.05. Leaf. or pr.f.w. D. 0.942, 


m.p. 248-50. Soly. s.w.; s.al.; i.et. 
—, 6-methyl-. See Uvitonic acid. 
Lyaconitine. CxHaN20o-2H.0, 

8.31. Ylsh.-wh. resinous. m.p. 
+i Soly. sl.s.w.; s.al.;  sl.s.et.; 
s.chl., CS2, pet.eth. 


See Betaine. 06 


89 l-Lycorine. 





CisHrNOs, 287.14. 
Col.pr. m.p. 250 d. Soly. i.w.; sl.s, 
al.; sl.s.et.; s.a.; sl.s.chl. 
d-Lysine thoy «-diaminocaproic ag 
d-2, 6-diaminohexanoic acid*). NH 
(CH) «CH(NH:)COOH, 146.13. Need. 
or hex. pl.f.al. m.p. 224 d. 
1-Lysine @-2, = aerate acid*; 
l-a, «-diaminoca acid). NH-- 
(CH2)s«CH(NH:2 COOH, 146.13. Flat 

need.f.w., hex.pl.f.al. m.p. 224 d. 
Soly. v.s.w.; v.sl.s.al.; i-et. 

picrate. CeHisN2O2-CeH3N307, 

375.17. Need. m.p. 266 exp. Soly. 
0.54¢.w.; i.al.; icet. 
Maclurin (2, 4, 6, 3’, 4’-pentahydroxy- 
benzophenone; moringatannic acid; mo- 


ringatannin). CisHwO6 “ae 280. 09. 
Col.-yel.pr.f.w. m.p. 220 d., b.p. d. 
Soly. 0.55w.; s.al.; s.et. 

Malachite green, leuco. See Ani- 


line, p, p’-benzalbis-N, N-dimethyl-. 

Malamide (2-hydrorybutanediamide*; 
malic amide). C:H3(OH)(CON He)e, 
Pr.f.w. m.p. 156-8. Soly. 


Malay camphor. See d-Borneol. 


Maleamie acid (maleamidic acid; 
maleic acid mencamine), H:NCOCH:- 
CHCOOH, 115.05 l. m.p. 152-3. 
Soly. v.8.w.; s.h.al. ; let. 


Maleic acid (cis-butenedioie acid*; 
cis-1, 2-ethylenedicarboxylie acid). 
HOOCCH: CHCOOH, 116.03. Col. 
monocl.pr. D. 1. 59022, m.p. 130.5, 
b.p. 135 d. Soly. 78.8%, 392.697-5w. 
69.97-7al.; 8%et.; s.glac.ac.a., acet.; 
v.sl.s.bz. 

—, diethyl ester 
ethyl maleate). (:CHCOOC2Hs)s, 
172.09. Col.liq, D. 1.06472, b.p. 
225; 105-64. Soly. i.w.; s.al.; s.et. 
dimethyl ester (methyl maleate) 
(:CHCOOCHsS)2, 144.06. Col.liq. D. 
1.160672, m.p. —19, b.p. 205; 10217. 
Soly. i.w.; s.et. 

—, monoamide. See Maleamic acid. 
p-phenylphenacyl ester. (:CH- 
COOCH:COCcHsCeHs)2, 504.19. m.p. 
168. 


Fry bromo-. PritConn: CHCOOH, 

194.94. Need. pr, m.p. 128: 
138-41, b.p. d. ‘Boly. V.8.W.; v.8.al.: 
v.s8.e€. 


—, chloro-. 


(diethyl maleate; 


CIC(COOH):CHCOOH, 
150.48. Col.pr.f.et.-chl, m. Dp. 108 
(114); sinters 96. Soly, s.h.w.; v.s.al., 
y.s.et.; s.ac.a.; sl.s.bz., chl.; i. pet.eth. 


—, methyl-. See Citraconic acid. 


For explanations and abbreviations see beginning of table. 
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Maleic anhydride (cis-butenedioic 
anhydride*; 2, 5-furandione). 
OCOCH:CHCO, 98.02. Col.rhomb. 


ee eres | 

need{.chl. D. 0.93442, m.D- 53 
(57-60), b.p. 202 (196). Soly. 16.32% 7 
w.; v.sl.s.al.; v.sl.s.CCla. 


—, bromo-. OCOGBECHO% 
[be Ream rica | 


176.92. Liq. b.p. 215. 
—, chloro-. iogeeCRGA, 132.46. 


es ae 
Liq. D. 1.5438, m-p. 33, b.p. 196.3; 
95%, 
—, methyl-. 
dride. 


See Citraconic anhy- 





Malic acid (dl). HOOCCH(OH)- 
CH.COOH, 134.05. Col.cr. % 
1.60142, m.p- 128.5, b.p. 150 d. 


Soly. 1447, 411”w.; v.s.al.; v.s.et. 


Malice acid (J) (ordinary matic. acid; 
1-hydroxybutanediote acid; 1-hydroxy- 
succinic acid). HOOCCH(OH)CH:- 
COOH, 13405. Col.need. D. 1.595, 
m.p. 100, b.p- 140 d. Soly. v.s.w.; 
sl.s.al.; 6.0c.et. 


—, acetate (acetozysuccinic acid; 
O-acetylmalic acid), CH;COOCH- 
(COOH)CH2COOH, 176.06. Cr: 
ae: 134, b.p. d. Soly. s., d.h.w.; 
i.bz. 


—, diethy] ester (diethyl hydroxy- 
butanedioate*; hyl malate). CH: 
(COGS) CO i 190.11. 
ol.lig., 1.4362. D. 1.128, b-.p. 
253. Soly.s.w.; al. eet. 


—. dimethyl ester (methyl malate; 
methyl hydroxysuccinate). CH:00C- 
CH (OH) CH2COOCH, 162.08. Col. 
liq., n 1.4425. D.- 1.222622, D.p. 242. 
Soly. v.s.w.; 2al. vet. 


—, dipropyl ester (dipropyl hydroxy- 
butanedioate*; propyl malate). C3sHr- 
OOCCHOHCH:COOC3H:, 218.14. 
Liq., n 1.4380. D. 1.075, m.p. 10.5, 
b.p. 1512. 


— QOv-acetyl-. See Malic acid, 
acetate. 

—,a-methyl-. See Citramalic acid. 
Malic amide. See Malamide. 


Malonamide & ropanediamide*; ma- 
loniec diamide). SH2(CON He)2, 102.06. 


Col.monocl.need. m.p. 170 Soly. 
8.38w.; i.al.; i.et. 

Malonic acid (propanedioic acid*; 
methanedicarborylic acid). HOOC- 
CH,COOH, 104,03. Col,tric]. D. 
1.6314, m.p. 135.6, b.p. d. Soly. 
61.19, 73.5%, 92.6%w.; 57%al.; 5.7et. 


* Name approved by 
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—, diethyl ester ( y! r 

ate*; ethyl malonate; malome ester 

CH»(COOC2Hs)2, 160.09. Col.lia., 
1,0543%, m-p- 






1.41428. D. 1.055042; 
49.9, b.p. 198.9 (94-68), Soly 
2.08%w.; eal.; et.; s.chl., bz. 
—, dimethyl ester (methyl malonate; — 
dimethyl propanedioate*). CH2(COO- 
CH:)z, 132.06. Collia., m 1.414901. — 
D. 1.154422, m.p. —62, b.p. 181. | 
Soly. v.sl.s.w.; %al.; 2et. iqod $85 
—.,. dipropyl ester (dtpropyl propane- 
dioate*; propyl malonate) - CH:(COO- — 
C3H7)2,. 188.12. Col.liq. D. 1,0278. - 
b.p. 228.3. nS a 
ipereeah ‘um salt- 
Cl NS SHOOGC Ha COO C2Hs, 
350.22. Wha.cr. 
—, piperazinium salt. CiBioN2-C3Hs- 
Ox, 190.13. Wh.cr. m,p- 180 fae 
acetyl-, diethyl’ ester (ethyl 
acetylmalonate; diethyl 
202.11. Lia. D- | 1.030%, b.p. 240 
(120"). Soly. s.NasCOssol. - . 


—, monoethy] ester, 

m.p. 144. Soly. 
s.w.;.8.b.al.; i.et. 
Soly. s.w.; 8-b.al.; i-et 

acetyl propane- 

dioate*). CiLCOCH(COOG=H)s) 
—, allyl- (2-propenyipropanediote 
acid*; 3-butene-1, 1-dicar: is aed. 








ory: 
COOHCH(CH:CH;' Hy CO 
144.06. Tricl-f.et. m-p- 103-5, b.p- 
d. 180. Soly. s.w.;s.al.; 8-et.; 8.bz. 
—, diethyl ester (ethyl allyl- 


malonate; ’ diethyl (2-propenyl) propane- 

dioate*; diethw 3-butene-l, 1-dicarbery- 
CHs:CHCH:CH(COOC:2Hs):, 

200.12. Colliq. D.. 1.014754, nes 

222-3 (110-24). Soly. i.w.; v.s.al.; 

v.s.et. 

—, amino- 


(2-aminopropanediote 
acid*) 


‘pr 
. COOHCH(NH:)COOH, 
119.05. Col.er.(+1H20)f.w. m.p- 109 
d. Soly. sl.s.w.; sls.al. 
—, amyl-, aisthyt ester Prey amyl- 
malonate). CH3(CHa)s«CH( OOC2Hs)=, 
230.17. ColJiq., ™ 1.4253, b.p. 
121-38. Soly. i-w.; v.s.al.; v.s.et. 
—, anilino-, ethyl ester (anilino 
malonic ester; diethyl anilinomalonate) 
CsHs NHCH(COOC¢Hs)2, . 251.14 
Need. m.p. 44-5. Soly. v.s.al.; s.et. 
benzal-, (2-phenyl-1, l-ethylene 
dicarboxylic acid). CsHsCH:C 
(COOH):, 192.06. Pr.f.w.. m.p- 
195 to cinnamic acid. Soly. s h.w. 
s.al.;. sl.s.et.; s.acet., ethyl acetate 
sl.s.CS:, ac.a., chl., bz., ler. 
benzyl-, diethyl ester (dietht 
benzyl propanedioate™, ethyl enz 
malonate). CeHsCHsCH( O0C.H 
250.14. Liq. D. 1.07728, b.p. 296-4 
Soly. i.w. : 
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35 Malonic acid, promo-, (oromopre- 49 —. (eethylpropyl)-, diethyl ester 
i edisie  acid*). BrCH(COO H)>, ethyl sec-amylmalonate). (C2Hs)> 
182.94. Need fiet. m.p. 112-—3d. Catan choco. 230.17... Col.liq., 
_ Soly. v-s.al.; v.s.et. ee 4275. ams 242-5; 130%. Soly. 
Jeg ieee ae : v.sl.s.w.; v.s v.s.eb. 
bg bro Athi ete CE COC. SP heptyl- (heptylpropanedioic 
Cae 239.00. Liq. D. 1.402225, acid*; 1, l-octanedicarborylic acid). 
mp. Aeron os 235(125-7%)., Soly. paler Ge Se reed Cr. 
iw © : 
et.; v.s.acet. 
—— uty 3 ‘ethyl ete CHGod. 51 —. hydroxy. See Tartronie acid. 
Seo 216.16. ColLliq. : ae 1.425.|52 —, isoamyl-, diethyl ester (ethyl 
b.p. 235-40; 130-5". Soly. i.w.; isoamylmalonate). (CHs)2C H- 
v.s.al; v.s.et. . {CHCA COC Hag 259. BT Col 
38 —. sec-butyl-, diethyl ester (ethyl + Re P- ee 
CootuED. Sco ree 7 = veowaige ig-meget 1-butane- 
wires D0: 9885, b.p. 224-5; 94-63. dicarborylic acid*). (CHs):;CHCH: 
._Soly. y.sls.w.; v.s.al.; v.s.et. Sa ee aa m.p. 107. 
39 - rk oe chloropropanedioic actd*). ray = diethyi enters ERI 
. BS Sely. iepeslwactie he isabutylmalonate). | (CHs).CHCH:- 
C: +. o. < f 
40 —, dibenzyl-, diethyl] ester (diethyl D. 0.98337, b.p. 225; 113-6%. Soly. 
2 ae 3-diphenyl-2. 2-prepanedicarbory- v.sl.s.w.> v.s.al.; -v.s.et. 
late ee OE), 55 —, isopropyl-, diethyl ester (ethyl 
13, b ZS : -U30, M.p. te Repel malonatchs (CH3)2CHC H- 
Pp. 243-635, Soly. s.al.; s.et. CéOC Hs), 202.14. at lia., n 
tt Phe: een eM diethyl ester (diethyl ‘< 418. *D. 0.98425. b.p. 211-5. Soly. 
omopropanedioate*). CBr2(COO- v.sl.s.w.; v.s.al.; v.s.et. 
Coie 317.91. “Liq. b.p. 250-6 d. ve —, keto-. See Mesoxalic acid. 
bi " | 57 —, methyl-. See Isosuecinic acid. 
42 eset diethyl-, diethyl oer Ge 58 —,—, die ayia ester (ethyl isosuccinate). 
diethylpropanedioate*).  (C2H CHsCH(COOC:Hs)2, 174.11. Col. 
WaT ge Stace ‘Calin, 4 < lig., n 1.4136937. D. 1.019222. b.p. 
223. Soly. vsls.(.)¥.; SAT? et. 4 201.4. *Soly. v.sl.s.w.; v.s.al.; v.s.et. 
43 a eee 59 — Re im a ester akgimetl 
rei yepropa ioate* met. 130- 
Cain. DOA. 246. 19. | Wh.er. suecinate). CH:CH(COOCH.:, 
m.Dp. Soly. (s.w.; s.al.; iet.;) 146.08. Collig. D. 1.028%%. b-D. 
pra nds 179. Soly. v.sl.s.w.; ~al.; ~et. 
44 —, dihydroxy-. See Mesoralic acid. 69 Th eet Corer en acid; 
45 —, dimethyl-, diethyl ester (diethyl , l-butanedicarborylie acid*). C3Hz- 
dimethylpropanedi oate*). (CHs)> pes aa gas ye Fics. See aos 
C(COOC2Hs)2, 188.12. Col.lig., A ie, ly. 45.6°w.; s.al.; s.et.; 
1.41049%4. D. 0.991028, b.p. 196.575. §.CDI.; 51.8.DZ. 
Soly.i.w.; al.; ~et. 61 — (Gooc: aot rager re Ts age 
BE = tethyl<  (cthylpropancdioic » acid® )CoHs)2 B12 svelta. B- 
“A, l-propanedicarbozylic acid*). Cz- Ages orl + 221. Soly. v.sl.s.w.; v.s. 
HsCH(COOH):, 132.06. Col.rhomb.| ager - 
cr. m.p. 111.5, b.p. 160 d. Soly.| 62 Malonic anhydride (so-called). See 
8.w.; s.al.; s.et.; s.bz., chl., ethyl) Carbon suboxide. 
acetate. | 63 Malonic diamide. See Malonamide. 
47 —. —. diethyl ester (ethyl eti.yl-| 64 Malonic dinitrile. See Malononi- 
CHS Sees ie Gate ole. 
— oO 5): olliq.. ” 65 Malonie ester, anilino-. See Ma- 
1.41802y-s. D. 1.0043§ b.p. 21178; lonic acid, anilino-, ethyl ester. 
Ps 95-735. “Soly. v.sl.s.w.; v.s.al.; v.s.et. Poe ethyl-. See Malonic acid, ethyl-, 
48 —.ethylene-. See Vinaconic Acid diethyl ester. 





For explanations and abbreviations see beginning of table. 
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Malonie mononitrile. 
acid, cyano-. 


See Acetic| 87 


—, methyl-. See Propionic acid, a- 
cyano-. 
Malononitrile (propanedinitrile*;| gg 


methylene cyanide; malonic dinitrile) 
CH2(CN)2, 66.03. Col.cr., n 
1.41463%2. D. 1.649%. m.p. 32.1 
b.p. 220. Soly. 13.3w.; 40al.; 20et.; 


6.7bz. 89 
Malourea. See Barbital. 90 
Maltobiose. See Maltose. 

Maltonie acid. See pv-Gluconic acid. 
Maltose (malt sugar; maltobiose). 91 
CrwH»Ou'H20, 360.19. Fine col. 
need. 7540, “inp. 102:5, d_., 


Soly. 108%w.; v.sl.s.c.al.; i-et. 
Malt sugar. See Maltose. 


Mandelic acid (dl) (dl-phenylglycolic 
acid; dl-a-hydrory-a-toluic acid). 
HsCH(OH)(COOH), 152.06. 
rhomb.f.bz. 1.3614; 
m.p. 118.1, d. Soly. 
53.616-5al.; s.et. 


—, gentiobioside. See Amygdalic acid. 


—, o-amino-, lactam. See Oxindole, 

3-hydrozry-. 

—, p-isopropyl-(i) (i-p-tsopropyl- 
henylglycolic acid). (CHs3)2CHCe- 
sCHOHCOOH, 194.11. m.p. 158. 


Mandelonitrile (dl) (dl-benzaldehyde 
cyanohydrin) CeHs;CH(OH)CN, 
133.06. Yel. oily liq. D. 1.124, m.p. 
—10 (22), b.p. d. 170. Soly. i.w.; 
s.al.; s.et. 










. 


b.p. 


95 
96 


97 


—, gentiobioside. See Amygdalin. 


p-Mannitol (d-mannite). CH»OH- 
(CHOH)4sCH:0OH, 182.11. Col.rhomb. 
need. D. 1.48932, m.p. 166.1, b.p. 


98 
99 


29535. Soly. 15.63w.; 0.06'al.; i.et. 
—, hexanitrate (nitromannite). Ce- 00 
Hs(NOs3)e, 452.11. Need. - 1.604°, 


m.p. 112, b.p. exp. 120. 
2.913al.; 2.86%et. 


Soly. i.w.; 


p-Mannoheptitol. See Perseitol. 
p-Mannoheptose. CsH7(OH)eCHO,| go 
210.11. Need. m.p. 134-5. Soly.| ~~ 


y.s.W.; sl.s.al. 


p-Mannose (seminose; carubinose). 
CH2OH(CHOH)sCHO, 180.09. Col. 
rhomb.pr.f.al. D. 1.539, m.p. 132. 


Soly. 2481’w.; v.sl.s.al.; i-et. 


CceHn2Os- 


col.| 


, phenylhydrazone. 
NNHCcHs, 270.16. Nearly 
m.p. 186-8. Soly. i.w.; s.h.al. 


Margerie Pippy ciery scene acia*; 
n-heptadecoic acid; n-heptadecylic acio’. 
CH3(CH»2)isCOOH, . 270.27. Col.p!. 
D. 0.857882, m.p. 60.66 (58-9), b.p- 
22710, Soly. i.w.; 25.2%al.; v.s.et. 


Margaronitrile (heptadecanenitrile*; 


cetyl cyanide; n-hexadecyl cyanide). 
CH3(CHe)1sCN, 251.27. . m.p. 
53. Soly. v.s.h.al.; s.et. 

Marsh gas. See Methane*. 


Meconic acid (3-hydroxy-4-keto-1, 4- 
pyran-2, 6-dicarboxrylie acid). tHe 
07-3H20, 254.08. Rhomb.tab. m.p.- 
—3H.0, 100, b.p. d. Soly. 251°w.; 
sl.s.al.; sl.s.et.; v.sl.s.chl. 
Meconidine. CxH23NOx, 
Yel.amor. m.p. 58. Soly. i.w. 
Meconin (5, 6-dimethoxyphthalide). 
CioHi00s, 194.08. Col.need. m.p. 
101, b.p. 155 subl. Soly. 0.14e.; 
4.5h.w.; s.al.; s.et.; s.bz., chl., amyl.al. 
Melam. 
m.p.d. Soly. i.w.; sl.s.al.; s. KOH. 
Melamine (2, 4, 6-triamino-s-triazine; 
cyanurotriamide). N:C(NH2)N:- 


joe ee 
C(NH2)N:C(NH2), 126.09. Monocl. 
ea ea 
pr., n. 1.490, 1.748, 1.872. D. 1.57379, 


m.p. <250, b.p. subl. Soly. sl.s.w.; 
v.s].s.h.al.; i.et. 


353.19. 


Melampyrin. See Dulcitol. 
Melaniline. See Guanidine, di- 
phenyl-. 

Melene. CsoHeo, 420.47. Col. D. 


0.890, m.p. 63, b.p. 380. Soly. i.w.; 
3.678al.; v.sl.s.et.; v.sl.s.bz. 


Meletin. See Quercetin. 


Melilotic acid (0-hydroxyhydrocin- 
namic acid; o-hydrocowmaric acid). 
HOC-H:CH:CH2:COOH, 166.08. Pr. 
f.w.m.p. 83. Soly. 5!w.;s.al.;s.et. 


Melissic acid. _C»HaCOOH, 466.48 
Col.sc. or need.f.al. m.p. 91.9-2.1 
Soly. i.w.; sl.s.c., s.-h.al.; v.sl.s.et. 

Melissyl alcohol. See Myricyl al. 


cohol. 


Mellitic acid (benzeneheracarborylic 
acid*), Cs(COOH)s, 342.05. sol 
need.f.al. m.p. 286, b.p. d. Soly, 
v.s8.w.; 8.al.; s.H2SOs. 

—, hexahydro-. See 1, 2, 3,4, 5,6 
Cyclohexanehexacarborylic acid*. 
Mellophaniec acid 1, 2,3, 4 
benzenetetracarboxrylic id*). CeHe 


an 
(COOH)4, 254.05. Cr.f.w. m.p. 23% 
d. Soly.s.w. 


* Name approved by the International Union of Chemistry. 
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CsHsNu, 235.16. Or.powd. 


—— 
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- 


05 1, 8(9)-m-Menthadiene. 
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Sylvestrene. 


06 1, 3-p-Menthadiene. See a-Terpin- 

- ene. i 

07 1, 4(8)-p-Menthadiene. See Ter- 
pinolene. 

08 1,5-p-Menthadiene. See a Phel- 
landrene. 

09 1(7), 2-p-Menthadiene. See $-Phel- 
landrene. 


10 1, 8(9)-5-Menthadiene. 
li 
12 
13 p-Menthane 


14 p-Menthane, 1, 4-epoxy-. 


See Limo- 
nene. 


3, 6-p-Menthadiene-2, 5-dione. See 

Thymoquinone. 

6, 8(9)-p-Menthadien-2-one. 
‘arvone. 


See 


(4-isoprepyl-1-methyl- 
cyclohexane; herahydro-p-c y mene; 
terpane; __menthonaphthene). CH3C;- 
HiCH(CHs)2, 140.16. Col.lig. n 
1.437. D. 793%, b.p. 169-70 
(164-7). Soly. i.w.; v.s.al.; v.s.et. 


See 1.4 


* Cineole. 


15 p-Menthane, 1, 8-e poxy -. 
16 


17 
18 
i9 


See 
Cineole. 

1, 8-p-Menthanediol. See Terpinol. 
2-p-Menthanol. See Carromenthol. 
3-p-Menthanol. ~~ See Menthol. 
3-p-Menthanone. See Menthone. 


d-Menthene (d-3-p-menthene; d-4- 
tsopropyl-1-methyl-3-c y clohexene) 


CwHis, 138.14. Col.liq., n 1.44813%-4. 
*.D. 0.8073, b-p. 168. Soly. s.al.: 
s.et.; s.bz. 
21 1-p-Menthene. See Carzomenthene. 
22 —, 6, 8-epoxy-. See d-Pinol. 
23 i-1-p-M ent he ne-6, 8-diol. See 
Pinol, hydrate. 
24 1-p-Menthen-8-ol. See a-Terpineol. 
25 8(9)-p-Menthen-2-ol. See Carzeol 
dihydro. 
26 3-p-Menthen-2-one. See Carze- 
none. 
27 8(9)-p-M e n t bh e n-2-one. See 
‘arvone, dihydro-, 
28 4(8)-p-M e n t h ec n-3-one. See 


Pulegone. 

Menthol, a-methoxyisobutyrate. 
See Isobutyric acid, a-methory-, 3-p- 
menthyl ester. 

i-Menthol (I-3-p-menthanol; 
hydrothymol). CioHi:OH, 
Col.trim., n lq. 1.4602; n solid 
1497, 1.476. D. 0.89033, m.p. 
~35.5; 42.5. b.p. 215. Soly. 0.04 c.w.; 
¥.s.al.; v.s.et.; s.chl., pet.eth., glac. 
ac.a. 


l-hexra- 
156.16. 











See) 31 Menthonaphthene. 


32 


- 


33 


36 


37 


40 


41 


42 


44 


45 


See 
Menthane. ne 
1-Menthone (I-3-p-menthanone). Cr- 
EisO, 154.14. Col.liq. D. 0.896., 
m.p. —6.6, b.p. 207. Soly. sl.s.w.; 
-} wet.; ~CS:+bz. 
Mercurochrome 220 soluble (dibro- 
mohydroxymercurifluorescein disodium 


salt). CzoHs Br2 He Na:06-3H:0, 
804.55. Irid.grnse. Soly.s.w.; 0.015 
al.; i.et., chl. 

Mercury, diethyl-* (mercury 
diethyl; mercury ethyl). Hg(C2Hs):, 
258.69. Col.lig., m 1.539932. D. 
2.444, b.p. 159. Soly. i-w.; sl.s.al.; 
s.et, 

—_, di-2-furyl- (2, 2’-mercuridi- 
furan). CsH3:0-Hg-C:H;0, 334.66. 


Col.er.f.w.-acet. m.p. 114, b.p. 1567. 
Soly. s.h.w.+acet. 
—, diisobutyl-. [(CH:),CHCH:}-- 
Hg, 314.75. Colliqg. D. 1.8353, 
m.p. yvolat. 100, b.p. 205-7. Soly. 
v.sl.s.w.; s.al.; s.et. 

dimethyl-* (mercury methyl). 
Hg(CHs)2, 230.66. Col.liq., nr 
1.53272-2,. D. 3.069, |. b.p. | 93-6. 
Soly. v.v.sl.s.w.; v.s.al.; v.s.et. 
—, di-i-naphthyl-* (mercury di- 
a-naphthyl). Hg(CioH-)2, 454.72. 
Leaf.f.bz. D. 1.944, m.p. 243, b.p. 
a Soly. i.w.; sl.s.h.al.; sl.s.et.; s.chl., 


—, diphenyl-* (mercury diphenyl; 
mercury phenyl). (CsHs)sHg, 354.69. 
Rhomb.need. D. 2.318, m.p. 121.8, 
b.p. 304° >306 d. Soly. i.w.; 
sl.s.h.al.; sl.s.et.; s.chl., bz., CS. 


dipropyl-*. (CH;:CH2CH:)-Hg, 
286.72. Col-mobile lia. D. 2.12416, 
b.p. 189-91. Soly. i.w.; s-al.; v.s.et. 


di-o-tolyl-. (CH:C;H:)2H¢, 
Tricl.f.bz. m.p. 107, b.p. 
Soly. s.h.bz. 
—, di-p-tolyl-. 
382.72. — Col.need.f.bz. 
b.p. d. Soly. 
s.CS2, h.bz. 
Mercury chloride, ethyl-* (cthyl- 
mercuric chloride). “ CoHsHgCl, 265.11. 
Silv.irid leaf. 3.5, m.p. 192.5. 
Soly. i.w.; sl.s.c., v.s.h.al.; s.et. 
methyl-*. CH:HgCl, 
Wh.cr., disagreeable odor. 
m.p. 170, b.p. volat. 100. 
—, phenyl-* (chloromercuribenzene), 
CeHsHgCl, 313.11. Wh. satiny leaf. 
m.p. 251. Soly. sl.s.h.al.; sl.s.et.; 
sl.s.bz., pyr. 


382.72. 

21934, 

Hg(CcHsCHs)>, 
m.p. 235-9, 


i.w.;  sl.s.al.; i.et.; 


251.09. 
D. 4.063, 


For explanations and abbreviations see beginning of table. 
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Mercury chloride, -tolyl-  (p- 
chloromercuritoluene) HsCoHsHgCl, 
327.12. Rhomb. silky tab. m.p. 233. 
Soly. i.w.; sl.s.b.al.; i-et.; sl.s.bz., chl., 
acet., pyr. 

Mercury mercaptide. Hg(SCoHs)2, 
399.81. Leaf.f.al. m.p. 76, b.p. d. 
Soly. v.sl.s.w.; 5.29h.al.; 6.7%et. 


Mesaconic acid (methylfumaric 
ac i d) HOOC(CHs)C:CHCOOH, 
130.05. Col.need.f.w. oral. D. 1.466, 
m.p. 202-4, b.p. 250 d. Soly. 2.7%, 
11800w,; 24.1417 90% al.; s.et.; v.sl.s. 
bz., chl., CS», pet.eth. 


Mescaline (mezcaline). CuHa NOs, 
211.14. Col.alk.oil. b.p. 180”. Soly. 
s.w.;8.al.;i.et.; s.chl., bz. 

Mesidine (2, 4, 6-trimethylaniline). 
(CHs3)3sCsH2N He, 135.11. Liq. D. 
0.963, m.p. < —15, b.p. 233. 
Mesitol (2,4, 6-trimethylphenol; 2- 
hydroxy mesitylene). (CHs)3sCoH20H, 
136.09. Need. m.p. 69 (72), b.p- 
220. Soly. v.sl.s.w.; v-s-al.; v.s.et. 
Mesitylene (1, 3, 5-trimethylbenzene; 
sym-trmethylbenzene). (CHs)3sCoHs, 
120.09.. Rhomb.col.Jiq., ” 1.4967. 
D. 0.863422, m.p. —52.7, b-p. 164.6. 
Soly. i.w.; s.al.; s.et. 

—, a-bromoisobutyryl-. See Iso- 
butyrophenone, a-bromo-2, 4, 6-tri- 
methyl-. 

—, 2, 4-dihydroxy-. 
cinol. 

—, 2, 4-dinitro- (1, 3, 5-trimethyl-2, 4- 
dinitrobenzene). (NO:)2CoH (CHs)s, 
210.09. Rhomb.f.al. m.p. 86. Soly. 
j.w.; s-b.al. 

—, hexahydro-. 
1, 3, 5-trimethyl-. 
—, 2-hydroxy-. See Mesitol. 

—_—, 2-nitro- (1, 3, 5-trimethyl-2- 
nitrobenzene). (CH:)sCoH2N Oz, 165.09. 
Rhomb.pr.{.al. m.p- 44, b.p- 255. 
Soly. v-s.h.al. 

—, 2, 4, 6-tribromo. BrsCo(CHa)s, 
356.82. Tricl.need.f.al, m-D- 224. 
Soly. i.w.; v.sl.s.h.al.; s.bz. 

2,4, 6-trinitro-. (NO2)sCe 
(CHs)s, 255.09. Tricl.need.f.al. m.p- 
230-2, b.p. exp. 415. Soly. i.c., 
sl.s.h.al.; sl.s.h.et.; sls.acet. 
Mesitylene-eso-carboxylic 
See B-Isodurylic acid. 
Mesitylenic acid (3, 5-dimethyl- 
benzoic acid; 3, 5-xrylie acid; sym-m- 
xzyliec acid). CHs)2CeHsCOOH, 
150.08. Monocl.f.al. m.p- 166, b.p. 
subl. Soly. v.sl.s.w.; v.s.al.; v.s.et. 


See Mesor- 


See Cyclohexane, 


acid. 
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y 


67 


68 


69 
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72 
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74 


75 


76 


V7 


78 
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Mesityl oxide (4-methyl-3-penten-2- 
one*; isopropylideneacetone). (CH3)2-— 
C:CHCOCHs, 98.08. Col. oily lia., 
n 1.446. D. 0.853942, m.p. 
b.p. 128.7 (131.4). Soly. 

oal.; cet. 

Mesocystine. See Cystine, meso-. 
Mesorcinol (2, 4, 6-trimethylresor= 
cinol; 2, 4-dihydroxymesitylene). (CHa) ha 


3.0w.; ‘ 


i 


F 


CsH(OH):, 152.09. Leaf. m.p- 1 ‘ 
b.p. 275.5, Soly. sl.s.c.w.; v.B.al.; 
v.s.et. | 
Mesotartaric acid. See i-Tartaric 
acid. : 
Mesoxalie acid (dihydroxy- or 
oxopropanedioic acid*; dihydroxy- or 
ketomalonic (acid). (HO)2C(COOH)s 


or OC(COOH)s:, 136.03 or 118.02. 
Col.delig.need. m.p. 121 sl.d. Soly. 
v.8.w.; 8.al.; 8.et. 


—, diethyl ester, (diethyl owopropane- 


dioate*; ° ethyl ketomalonate; ethyl 
mesoxalate). CO(COOC2Hs)2, 174.08. 
Lt.yel.grn.oil, n 1.418654, D. 


1.11933, m.p. ca. —30, b.p. ca. 220; 


115%. Soly. s.et. 

—, diethyl ester hydrate (diethyl 
dihydroxypropanedioate*; eth di- 
hydroxymalonate). (HO):C( OOC:- 
Hs)2, 192.09, Col.pl.f.bz, m.p. 57, 


b.p. 200. 

Metaacetaldehyde. See  Metalde- 
hyde. 

Metacrolein, (CsHs0)s, 168.09. 


Need. m.p. 46, b.p. 170. Soly. v.sl.s. 
h.w.; 8-al.; s.et. 


Metadiazine. See Pyrimidine. 
Metaformaldehyde. See Polyoxry- 
methylene. 

Metaldehyde (metaacetaldehyde). 


(C2H4O)2, (44,03) 2. Col.tetr.need., 7 
1.530, 1.430. iar 246.2 (sealed tube), 
ee subl. 112-5. Soly. i.w.; 1.8”al. 
0.5% et. 


Metanilic acid (m-aminobenzenesul 
fonic acid; m-anilinesulfonic acid 
NH.2CsH1SOsH"14H20, 200.15. Nee 
(anh.); tricl.pr. m.p. d. Soly. 0.67? 
w.} 2.92%al.; visl.s.et. 
Metastyrene. (CsHs)x, (104.06) 
Vitreous. D. 1.054", m.p.<d. Soly 
icw.; i-al.; v.sl.s.et. : 
Metathiazole. See Thiazole. 
Methacetin. See p-Acetaniside. 
Methacrylic acid (2-methyl propenot 
acid®:  a-methylacrylic acid). CHe: 
C(CH;)COOH, 86.05. Colcpr:, 3 
1.43143. D. 1.01542, m.p. 16, b-B 
163. Soly. s.w.; eal.; vet. 


the International Union of Chemistry. 
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Feo 


81 Methanal*.. See Formaldehyde. 
82 Methanamide*. See Formamide. 
_ 83 Methanamidine, amino-*. Scée 
. Guanidine. 

ih eres A ehed gas; methyl hydride). 


/ 6.03. Colgas. D. 0415-14; 

Qribee/t m.p. —184, b.p. 161.5. 
Oly. 9%°cm*w.; 60cm%al.; 912%cm%et. 

—1 acetylbenzoyl-. See Acetone, 
benzoyl-. 

86 —, amino-. See Methylamine*. 

8s —, 4-amino-4’, 4’’-bisdimethyl- 

amino eisengny!-- See  ps-Leucani- 


line, N, N, N’, N’-tetramethyl-. 

88 —, aminodiphenyl-. See Aniline, 
benzyl-. 

89 —, waminodiphenyl-. See Benzo- 
hydrylamine. 

90 —, aminotriphenyl-. See Aniline, 

benzohydryl-. 

91 —, amyldimethyl-. See Heptane, 
2-methyl-* 

92 —, amylethylmethyl-. See Octane, 
3-methyl-*. 

93 —, benzoyltriphenyl-. See 8-Ben- 
zopinacolin. 

94 —, benzyltriphenyl-. See Ethane, 


a 1 1, 2-tetraphenyl-. 
95 —, Lo Dag cin 1 fab dala el dae 
mie Reon =. See Antline, p, p’-benzal- 
soy N-dimethyl-. 

96 —_-, bis(2, 4,-dinitrophenyl)- 
2, 2’, 4, 4’-tetranitroditan). [(NO2)2 
sHsleCHe, 348.09. Yel.pr.f.glac.ac.a. 

m.p. 172. Soly. i.al.; i.et.; s.alk.; 
sl.s.bz. 

97 —, bromo-*. See Methyl bromide. 

98 —, bromotrichloro-*. CBrCls, 

£05, 29. Col.lig., 21.5300. D. 1.959%, 
a cay b.p- 104.07. Soly. i.w.; 
© 8. 

99 —, hutylethylmethyi. See Hep- 
tane, 3-methyl-* 

00 —, sec-butylethylmethyl-. 

_ Hexane, 3, 4-dimethyl-*. 

01 —, fert-butyltrimethyl-. S e e 
Butane, 2, 2, 3, 3-tetramethyl-*. 

02 —, isobutyltrimethyl-. S e e 
Pentane, 2, 2, 4-trimethyl-*. 

03 —, chloro-*. See Methyl chloride. 
-04 —, chloro(chloromethoxy)-*. See 
Ether, bischloromethyl. 

05 —, chloroethylmethyl-. 
Buty! chloride. 


06 —, chloromethoxy~*. 


See 


See sec- 


See L£ther, 





chloromethyl methyl. 


07 
08 


09 


Ww — 


13 


14 


15 
16 
17 


18 
20 


21 


22 


25 


26 
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—, chlorotrimethyl-. See tert-Butyl- 
chloride. 
, ehlorotriphenyl-. (CsHs)3;CCl, 
278.57. Col.need, m.p. 112 (106-9), 
b.p. 310. Soly. i,, dw.; sls.al.; 
sl.s,et.; v.s.CS2, bz. 
—, cyclohexyl-. 
methyl-. 
—, 4, 4’-diaminodiphenyl-. 
Aniline, p, p’-methylenedi-. 

—, DP,p eri pena ay be paid (p, p’- 
benzaldianiline; 4’-diaminotritan) . 
CseHsCH(CsHiNH2 as 274.16. Col.er, 


See Cyclohexane, 


See 


f.et. m.p. 139(136-7). Soly. v.sl. 
8,w.; v.8.al.; v.s.et.; s.chl., ler. 

—, diazo-*  (azimethylene). CH:- 
No, 42.03. Yel.pois. gas at ord.temp. 
m.p. —145, b.p. —23; exp. 200. 
Soly. d.w.; s.al.; s.et. 

_—, dibensayle ralp etapreeu 
propanedione). (CoH CONCH, 
224.09. Rhomb. m,p. 72-3; 78., 


b.p. 219-2118, 
al.;+v.s.et.; s.chl. 
—, dibromo-*. 
mide. 

—, dichloro-*. 
ride, 

—, dichlorodifluero-* (dif UOT oer ~ 
chloromethane*). CCleF2, 120.91. ° Col 
gas. D. 1.486, b.p. —29.2. Soly. 
i.w.; s.al.; s.et. 

—, dichlorodimethyl-. 
pane, 2, 2-dichloro-*, 

—, dichloro fluoro-*. 
102.92.. Lig. or gas. D. 
b. D. 14.5 (8.9). Soly. i.w.; 
s.et 

—, diethoxy-* 
ethylacetal; methylene 
CHe 2(OC2Hs)2, 104. 2 
0.834655, mp. —66. 3, b.p. 
Soly. 9.118. cal; cet. 

—_, diethyldimethyl-. 
3, 3-dimethyl-*. 

—, diethylisopropyl-. 
3-ethyl-3-methyl-*. 
diethylmethyl-. 
3-methyl-*, 

—, diethylpropyl-. 
3-ethyl-*. 

—, 4, 4’-dihydroxydiphenyl- (p, p’- 
methylenediphenol). HOCsHiCHe 


Soly. v.sl.s.w.; 4.43196 
See Methylene bro- 


See Methylene chlo- 


See Pro- 


CHChF, 
1.413°, 
8.al.; 


(formaldehyde  di- 
wee ether). 

D. 0.8519; 
88.0. 


See Pentane, 
See Pentane, 
See Pentane, 


‘See Hezxane, 


HsOH, 200.09. Leaf. or need.f.h.w. 
m.p. 158, b.p. subl. Soly. s.al.; 
s.et.; s.alk., chl.; i.CSe. 

—, dilgobantydes See Heptane, 2, 6- 


dimethyl-*. 





For explanations and abbreviations see beginning of table. 
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Methane, diisopropyl-. See Pen- 


tane, 2, 4-dimethyl-*. 

—, dimethoxy-* (formaldehyde di- 
methylacetal; methylene dimethyl ether; 
formal; methylal). CH2(OCHs)2, 76.06. 
Col.lig., n 1.35344. D. 0.8560, m.p. 
— 104.8, b.p. 44. Soly. v.s.w.; eal; 
wet. 

—, dimethyl-. \ See Propane*. 

—, dimethylene-. See Propadiene*. 
dimethylpropyl-. See Pentane, 
2-methyl-*. 

—, di-i-naphthyl-. (CioH7)2CH2, 
268.12. Sm.pr.f.al. m.p- 109(107-8), 
b.p. 270"; dist. > 360. Soly. 0.83, 
6.678al.; s.et.; s.chl., bz. 

—, di-2-napbthyl-. (CioH7)2CH2, 
268.12. Need.f.al. or et. m.p- 93. 
Soly. i.w.; v.s.al.; s.bz. : 

—, dinitro-*. CH2(NO:)2, 106.03. 
Yel.unst.oil. m.p. lig. at —15, b-p. 





100 exp. Soly. s.w.; 8.al.; s.et. 

—, diphenyl- (benzylbenzene; ditan). 
(CoHs)sCHe, 168.09. Col.rhomb.need., 
m 1.578847. D. 1.0008%%, m.p. 
26-7, b-p- 261-2 (264.7). Soly. 
i.w.; s.al.; s.et.; s.chl. 

—, —,  o-carboxylic acid. See 
Benzoic acid. o-benzyl-. 

—, diphenylene-. See Fluorene. 

—, diphenyl-m-tolyl- (3-methyltri- 


tan). CHsCsHsCH(CeHs)2, 258.14. Pr. 
fal. D. 1.07%, m.p. 62, b.p. 3547. 
Soly. sl.s.al.; v.s.et.; s.bz., chl., ac.a., 
lgr. 

—, diphenyl-/-tolyl- 
tan). CH:CsHiCH(CcHs)2, 258.14. Pry 
f.me.al. m.p. 71, b.p. 360. Soly. 
i-w.; 8.al.; v.8.et.; v.8-bz., ac.a.; s.jgr. 


—, dipropoxy-* (formaldehyde di- 
propyl acetal; methyleneldipropyl ether). 


(4-methyltri- 


CH2(OCsH7)2, 132.12. D. 0.835%, 
b.p. 137-40. 
—, ethyldimethyl-. See Butane, 


2-methyl-*. 





—, p-ethyldiphenyl-. See Benzene, 
1-benzyl-4-ethyl-. 

—., ethyldipropyl-. See Heptane, 4- 
ethyl-*. 

—, ethylisobutyl-. See Hexane, 2- 
methyl-*. 

—, ethylisobutylmethyl-- See Hez- 
ane, 2, 4-dimethyl-*. 

—, ethylisopropylmetbyl-. See 
Pentane, 2, 3-dimethyl-*. 

_—, ethylmethylpropyl-. See Hex- 


ane, methyl-*. | 
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—, ethyitrimethyl-. 
2, 2-dimethyl-*. 

—, fluoro-*. See Methyl fluoride. 
—, p-hydroxydiphenyl-. See Phenol, 
p-benzyl-. 

—, iodo-*. See Methyl iodide. 
isopropyldimethyl-. See 
tane, 2, 3-dimethyl-*. 

—, isopropylmethylpropyl-- 
Hezxane, 2, 3-dimethyl-*. 
isopropyltrimethyl-. 
tane, 2, 2, 3-trimethyl-*. 

—, methoxy-*. See Methyl ether. 
—, methyldipropyl-. See Heptane, 
4-methyl-*. 
methyldithio-*. 
disulfide. 


—, methylthio-*. 
fide. 


See Butane, 


=) 


See Bu- 


See 


Methyl 
See Methyl sul- 


i-naphthylphenyl- (1-benzyl- 
naphthalene). C1oHiCH2CsHs, 218.11. 
Monocl leaf.f.al. D. 1.165, m.p. 59, 
b.p. 350. Soly. 1.261, 2.627al.; 
35.7c.et.; 8.bz., CS2, chi 
2-naphthylphenyl- —(2-benzy!- 
naphthalene). CioH;CH2CesHs, 218.11. 
Monocl.pr.f.al. D. 1.176, m.p- 35 5. 
b.p. 350. Soly. i.w.; 2.3¥al.; v.s. bri. 
—, nitro-*. CHsNO:, 61.03. Col: 
liq., n. 1.38133716. D. 1.13078, m.p.- 
—929.2, b.p. 101.9. Soly.  sl.s.w.; 
s.al.; s.et.; s.alk. 

—, oxo-. See Formaldehyde. 

—, a-oxodiphenyl-. 
none. 

—, phenyl-. 
—, phenyldi-p-tolyl- (4, 4’-dimethyl- 
tritan). CoHsCH(CsHsCHs)2, 272.16. 
Need {.me.al. m.p. 56. Soly. s.al.; 
v.s.et.; v.8.CS2, bz., chl. 


See Toluene. 


—, phenyl-m-tolyl- (m-benzyltolu- 
ene). CcoHsCH2CsHsCHs, 182.11. Liq. 
D. 0.997175, b.p. 27577. Soly. s.al.; 


s.et. 


—, phenyl-p-tolyl- (p-benzyltoluene) . 
CsHsCH2CsHiCHs, 182.11. Liq. D. 
0.99575, m.p. —30, b.p- 285-6 
(279-80). Soly. s.al.; s.et.; yv.s.chl. 
—., tetrabromo-*. See Carbon tetra- 
bromide. k 
—., tetrachloro-*. See Carbon tetra- 
chloride. 

—, tetraethoxy-*. See Orthocar- 


bonic acid, tetraethyl ester. 


tetraiodo-*. See Carbon tetra- 
iodide. 


—s 
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See — 


See Benzophe-— 


“4 = ee neiriphen- 
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cama et trie teehee 


72 Methane, tetramethyl-. 
pane, 2, 2-dimethyl-*. 


See Pro-| 99 —, 


, tripropoxy-. See Orthoformic 
acid, tripropyl ester. ‘ 


73 —,p,_ p’ -tetramethyldiaminodi-| 00 —, tris(-nitrophenyl)- (pstrinitr 
phenyl-. See Aniline, p, p’-methylene- Sephansleethont (NOCH, 
bis[N, N-dimethyl-. 379.13. Sce.f.bz. m.p. 212.5 (207). 


malachite green. 


—, tetranitro-*. C(NO:):, 196.03. 

a., n 1.43976}7-°. D. 1.650%, 

-m.p. 13, b.p. 125.7. Soly. i.w.; 
 s.al.; s.et. 


76 —, tetraphenyl-. (C<:Hs)«C, 320.16. 
Col.rhomb.f.bz. m.p. 285, b.p. 431. 
Soly. J.w.; i.al.; i-et.; s.h.bz.; ilgr., 
ac.a. 

Wi—, 


tetrapropoxy-. See Orthocar- 


bonic acid, tetrapropyl ester. 05 


78 —, triaminotriphenyl-. 
aniline. 

79 —, tribenzoyl-. (CsHsCO):CH, 
328.12. Need.f.al. m.p. 224-5, b.p. 
subl. Soly. v.sl.s.al.; v.sl.s.et.; s.CS:; 
sl.s.acet. 

80 —, tribromo-*. See Bromoform. 

81 —, tribromonitro-*. See Bromo- 
picrin. 

82 —, trichloro-*. See Chloroform. 

83 —. trichlorofluoro-*. CFCls, 137.37. 
Col.lig. D. 1.4947, b.p. 23.7. Soly. 
i.w.; s.al.; s.et. ~ 


See Leuc- 


84 —,. trichloronitro-*. See Chloro- 
picrin. 
85 —, triethoxy-*. See Orthoformic 


_ acid, triethyl ester. 
86 —, triethyl-. See Pentane, 3-ethyl-*. 


87 —, triethylmethyl-. See Pentane. 
3-ethyl-3-methyl-*. 
_ 88 —, trifluoro-*. See Fluoroform. 
89 —, triiodo-*. See [odoform. 


97 —. triphenyl-. 
- Col.rhomb.leaf., n 1.5839%. D. 1.014°,| 49 
‘ m. 92.5, b.p. 359.2. 


90: —., triisopropoxy-. See Orthoformic 
acid, triisopropyl ester. 

91 —. trimethoxy-. See Orthoformic 
acid, trimethyl ester. 

92 —, trimethyl-. See Isobutane. 

93 —. trimethylpropyl-. See Peniane, 
2, 2-dimethyl-*. 

94 —, trinitro-*. 

95 —. p:-trinitrotriphenyl-. 

~. ane, tris(p-nitrophenyl)-. 

$6 —,. triphenoxy-. 
acid, triphenyl ester. 

(CeHs)sCH, 244.12. 


See Nitroform. 
See Meth- 


See Orthoformic 


Soly. sl.s.c., 
y.s.h.al.; y.s.et.; s.bz., chl. 

98 —, —, o-carboxylic acid. 
acid, o-benzohydryl-. 


See Benzoic! 


02 


16 —, 2-furyl-. 
17 


18 


Soly. v.sl.s.et.; v.sl.s.glac.ac.a., bz. 


01 Methanearsoniec acid (methylarsinic 


acid). CH3AsO(OH)s, 139.97. Monocl. 
leaff.al. m.p. 161. Soly. s.w.; s.al. 
Methaneazobenzene. See Benzene- 
azomethane. 
Methanecarbothiolie acid. 
Acetic acid, thiol-. 
Methanedicarboxylic acid. 
Malonic acid. 

Methanediol*, esters. See ‘‘methyl- 
ene diester”’ under the different acids. 
—, 2-furyl-, diacetate. See Furfural, 
diacetate. 


See 


See 


Methanedisulfonic acid*. 
Methionic acid. 
Methane oxide, 
Xanthene. 
Methanephosphonie acid (methyl-. 
phosphinic acid). CHsPO(OH)2, 96.06. 
m.p. 105. 

Methanesiliconic acid (silicoacetic 
acid). CH:SiOOH, 76.09. Amor. 
powd. Soly. i.w.; s.et.; s.cone. KOH. 
Methanestannonie acid (methyl- 
stannonic acid; methylstannic acid). 
CH:Sn0OOH8, 166.73. Wh.amor.powd. 
m.p. infus. Soly. i.w.; s.a., alk; 
i.org.soly. 

Methanesulfonie acid* (methylsul- 


See 


diphenyl-. See 


fonic acid). CH:zSO3H, 96.09. Col. 
liq. DBD. 1.481, b.p. 167° d. Soly. 
V.8.w.; s.al.; v.s.et. 
Methanesulfonyl chloride*. CH: 
SO:Cl, 114.54. Liq. D. 1.51, b.p. 
160. Soly. i.w.; s.al.; set. 
Methanethial*. See Formaldehyde, 
thio-. 


Methanethiol* (methyl mercaptan). 
CH3SH, .09. Lia. or gas. . 
0.86872; 0.859924, m.p. — 123.1 
(—121), b.p. 7.6; 5.8%. Soly- sl.s., 
d.w.; v.s.al.; v.s.et. 

See Furfuryl mercaptan. 


Methanethiolic acid, amino-*, 
ethyl ester. See Carba'mic acid, thiol-, 
ethyl ester. 

Methanoic acid*. See Formic acid. 


Methanol* (methyl alcohol; carbinol; 
wood alcohol). CH3:OH, 32.03. Col. 
liq.. m 1.331184. D. 0.796094; 
0.792872 (0.791772), m.p. —97.8, 
b.p. 64.65. Soly. »w.; ~al.; ~et. 





For explanations and abbreviations see beginning of table. 
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20 Methenamine. See Heramethylene- 
tetramine. ° f 
21 Methenyl amidoxime. See Form- 


amide, oxime. 

Methionic acid (methanedisulfonic 
acid*: methylenedisulfonie acid). CH2- 
(SOsH)2, 176.15. Hyg.need. Soly. 
s.w.; s.al. 

di-Methionine (dl-a-amino-y-methyl- 
mercaptobutyric _ acid; dl-2-amine-4- 
methylthiobutanoic acid*), CHsSCH2- 
CHsCH(NH:2)COOH, 149.15. m.p. 
281. -Soly. 3.38, 10.52% w. 
1-Methionine. CH;SCH2CH2CH- 
(NH2)COOH, 149.15. Hex.pl. m.p. 
983 d. Soly. s.c.w.,; i.et. 
Methoxyamine* (a-methylhydrox yll- 
amine). CHsONH:2, 47.05. Cr. b.p. 
49-50. 

Methyl. For methyl derivatives 
see the parent compounds (e.g., for 
methylarsine see Arsine, methyl-). 
For methyl esters of organic acids 


see the acids. 


22 


25 


26 Methyl, triphenyl- (trityl). (Co 
Hs)3C-, 243.12. Cob-yel.trans.cr. 
m.p. 145-7, b.p. d. Soly. i.w.; 


yv.sl.s.al.; sl.s.et.; v.s.chl., CSs. 
Methylal. See Methane, di methoxy-*. 
Methyl alcohol. See Methanol”. 
Methylamine* (aminomethane). CH3- 
NHe, 31.05. Col.gas, n_ 1,432!79. 
D. lig., 0.699-7, m.p. —92.5, b.p. 
—6.5. Soly. 11502cm*w.; s.al.; ~et. 
—, hydrochloride. CH3NH:2HCl, 
67.51. Deliq.leaf.f.al. m.p. 226, b.p. 
2305. Soly. v.s.w.; 23%al.; i.et. 

—, tert-butyl-. See Propylamine. 
B, B-dimethyl-*. 
—, naphthyl-. 
N-methyl-. 
Methyl borate (trimethyl 
trimethoxyboron). B(OQCHs)s, 
Col. liq. D. 0.915, b.p. 65. 
d.w.; al.; et. 

Methyl bromide (bromomethane*) , 
CH:Br, 94.94. Colliq. or. gas, 
liq. 1.7323, m.p. —93, b.p. 
Soly. sl.s.w.; v.s.al.; v.s.et.; 
CS:, bz. 

tert-butyl-. See Propane, 
bromo-2, 2-dimethyl-*. 
Methyl carbitol. See 
glycol, monomethyl et her. 
Methyl!  cellosolve. 
2-methoxry-*. 
Methyl chloride 
CH;Cl, 50.48. Col.gas. D. 0.991 
2.319 g/l, m.p. —97.6, b.p- 


27 
29 


31 
See Naphthylamine, 


borate; 
103.89 
Soly. 


33 


4.6. 
s.chl., 


1- 


36 Diethylene 


See Ethanol, 


37 


(chloromethane*) .| 


38 





= 4 de 
8.et.,| 





Soly. 400cm*w.; 3500cméal. ; 
s.chl., ac.a. a 





39 
40 
41 


42 


43 


44 


45 
46 


47 


* Name approved by the International Uni 
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Methyl cyanide. See Acetonitrile. — 
—,allyl-. See 4-Pentenenitrile*. 
Methyl disulfide (methyldithiometh- — 
ane*; dimethyl -disutfidey. CH3SSCHs, — 
94.17.. Lig. D. 1.0578, b.p- 
Soly. i.w.; wal.) cet. . 
Methylene blue (3, 9-bisdimeth 
aminophenazothiontum chloride). 
His N3S8Cl-3H2O, 373.73. Grn.er.pew 
m.p. —2H:0 100; —3H:0., 
Soly. s.w.; s.al. wi tal 
Methylene bromide (dibromometh- — 
ane*). CH2Br, 173.85. Col.liq. D. 
2.495322, m.p. —52.8, b.p. 98.2. 
Soly. 1.15%w.; wal.; vet. 
Methylene chloride (dichlorometh- 
ane*). CH2Ch, 8493. Collia.. nm 
1.4237. BD. 1.336, mip. —96.7, 
b.p. 40.1. Soly. 27°w.; cal.; cet. 
pate foe cyanide. See Malonont- 
trile. - 
Methylenedisulfonic acid. See j 
Methionic acid. ; 

Methylene esters. See “methylene — 
diester” under the different acids. 
Methylene iodide (diiodomethane*) . 
CHels, 267.86. Colliq., eaf. at 
OPC, n_ 1.7559104,  m.p- 
5-6, bp. 180 d Soly. 1.42% w.; 
wal.; s.et. 2 
Methylenimine, bis (p-dimethyl- 
aminophenyl-. See Auramine 
(base). ‘ 

Methyl ether (methoxymethane*; di- 
methyl ether). (CHs)20, 46.05. Col. 
as. D. 2.091 gi m.p. — 138.5, 
.p. —23.65. ly. Bom? w. ; 
s.al.; s.et. 

Methyl fluoride (fluoromethane*). 
CHF, 34.02. Gas. b.p. —78 Soly. 
166%cm'w.; v.s.al.; v-8.et. 

Methyl hydride. See Methane*- 
Methyl iodide (iodomethane*). CHs- 
I, 141.94. Col.-br.lig., m_ 1.5293?!-°. 
D. 2.279, m.p. —66.1, bp. 42.5. 
Soly. 1.42%%w.; scal.; et. 

—., tert-butyl-. See Propane, l-iodo- 
2, 2,-dimethyl-*. 

Methyl isocyanide (methyl carbyl- 
amine: methyl  isonitrile). 3NC; 
41.03. Colliq. Dy 0.7564; 0.746472, 
m.p. —45, b.p. 59-6: Soly. 10° w.; 
s.al.; ~et. 

Methyl mercaptan. 
thiol *. 

—, perchloro- (thiocarbonyl tetra- 
chloride; trichloromethylsulfur chloride), 
CCLSCl, 185.89. Yelliq. D. 1.700. 
b.p. 149 sl.d. 







See Methane- 


Soly. i.w. 
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57 Methyl mustard oil. See TIsethio- 
cyanic acid, methyl ester 
58 Methyl nitrate. CH>NOs, 77.03. 





Liq. D. 1.2175; 1.20672, b.p. 65 

exp. - SL.s.w.; s.al.; s.et. 

59 Methyl nitrite. CH;sONO, 61.03. 
ihe : D. 0.9915, on —17.0, b.p. 

12. Soly. s.al.; s.et 

Methyl colic acid. See Aceti; 
ba) pt ool om 


61 Methyl orange (p-(p-dimethylamino- 
oo) ye eee acid, sodium 


lt). 
Na, 
V.8.W.3 ee 


62 Poe cH ) 
P. 


Soly. 


~oy pi cpat phos- 
Liq. D. 
Saly. 


Or.yel.powd. 


100* w.; 


2204, 


Yeats es 


63 Methyl selenide (dimethyl selenide). 
= (. 109.25. Lig. D. 1.407734, 
"b.p. 58.2. Soly. i-w.; v.s.al.; v.s.et. 

64 Methyl sulfate (dimethyl png 

- (CH:s)2SOx, 126.11. Col.liq 

1.3874. D. 1.332222, m.p. 
frz. —27, b.p. 188. Soly. wshs.w.: 

1 cal.; s.et.; si:bz. 

65 —, acid. See Methylsulfuric acid. 

66 Methyl sulfide (methylihiomethane*; 

Sipete yin at Bee) (CH3)2S, 62.11. 
Col. 84584. m.p. —83.2, 
Bp. 37.5-35. 26 aa s.al.; s.et. 


67: Methyl sulfite ae sulfite) . 
CH3)2SO3, 110.11. Col.lig. D. 1.2428, 
~p. 126(122). Soly. s.d.w.; s.al.; 
s.et. 

68 Methylsulfonic acid. See Methane- 
sulfonic acid*. 


69 Methylisulfurie acid (Ay drogen 
sulfate; acid methyl sulfate). 
Cc Os, 112.09. Oil. m.p. <—30, 
b.p. di Y¥- v.s.w.; s.al.; et. 
70 Methyl telluride (dimethyl telluride). 
eee: 157.55. Yish.liq. b.p. 
Soly. i.w.; v.s.al.; v-.s.et. 


ree Metal See Phenol, p-methylamino-, 


72 Mezcaline. See Mescaline. 
73 Miazine. See Pyrimidine. 


Ww paw el hydrol. See Benzohydrol,| 
p’-bisdimethylamino-. 
75 Michler s ketone. See Benzophe- 
none, p, p’-bisdimethilamino-. 
76 Milk sugar. See Lactose. 
7i-Monoacetin. See 
acetate. 


78 o-Monolaurin. 
monolaurate. 


See Glycerol, 





For explanations and abbreviations see 





(CHs)2NCsHiN:NCsH:SO-| 8 
327.19. 


2 31.8; { 


Glycerol, meno-| 


1-| 














78: Monodlein. See Glycerol, ieat 

dleate. 

73 a-Monopalmitin. See Glycerol, 1- 
_ monopal miiate. 

80 Monosilane. See Silicane. 

81 aMonostearin. See Glycerol, 1- 
monostearate. 

82 Morin (3, 5, 7, 2’, 4’-pentahydrory- 
flavone) C:sHwO;, 302.08... Col. 
need. m.p. (anh.) 285. Soly. 0.025 
w.>8.al; sl s:et_; s.ac.a.,. 

3 Moringatshnie aeid, Moringa- 


tannin. See Maclurin. 

Morphine. CrH»NOz-H20, 303.17. 
Col.rhomb.pr., fine need. or er.powd., 
n1.580,1.625,1.645;[a]=— 130. 9°5- D:. 
1.317, m.p. anh. 254 d. bi gd: 191-3 
vac. Soly. 0.03 w.; 0.39al.;0.02et.:s.chl 
acetate (2). CrHseNOs-C:Hi02+ 
3H2O, 399.23. Cr. or amor.powd. 
m.p- 200 d. Soely.. 44.4w.; 4.63al.; 
i.et.; s.chl. 
hydroehloride. 
3H:0, 375.67. 
[e]—111.5°. m-p. 250 d. Soly. 
5.72w.; 2.38al.; iet.; s.glyce.;inehh 

—, methyl ether. See Codeine. 


—,sulfate. (Cr HisNO;)2H2SO:-5H20, 
758.47... Wh.need., eubie fiw. m.p. 
d. 250. Soly. 6.66w.; 0.22al.; > iet.; 
i-ehl. 

diacetyl- (heroin). CzHu- 
(OOCCH;):NO, 369.19. Wh.cr.powd., 
n 1.560, 1.600, 1.610. m.p. 171-2. 
Soly. 0.058w.; 4.0al.; 1.4et.; s.,chk 


hydrochloride. CxHuNOs-- 
HCI-H:O, 423.67. Wh.er. powd. m.p. 
230-1. Soly. 50w.; s.al.ji-et.; i-chl. 


ethy!-, hydrochloride (dionin). 
CuHzNO> HClI-2H:0, 385.68. Wh. 
micr.-cr.powd. m.p. 125 d Sely. 
14.3w.; 50al.; i-et.; sl.s.chl. 
93 M orp h o I (3, 4-phenanthrenediol). 
CiusHs(OH)2, 210.08. Col.need. m.p. 
143. Soly. i.w.; sial.; s.et.; s.alk. 


—, dimethyl ether. See Phenanthrene, 
3, 4-dimethorxy-*. 

Morpholine. (¢etrahydr o-1, 4- 
oxazine; diethylenimtde oztde). 
OCH:CH:NHCH:CH:, 87.08. Col. 
! ; 

liq. D. 0.9998, b.p. 128.3 (126-30). 
Sely. w-.; s.al.; s.et 

—, 4(Sethoxyethyhb- (ethyl 8-4 
morpholylethyl ether}. O(CH:CH=2)2- 
NCH2CH:20C2H:, 159.14. Cokliq. 
D. 0.963, b.p. 206. Soly. ow. 


-| 85 


Cu HigNOs-HCl-- 
Silky . need.f.w-., 





ot-— 


94 


95 


96 


beginning of table. 
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9 (diethylene| 16 —, benzyl ester. CisH27COOCH2Cc- 


7% 4-Morpholineé thanol 


98 
99 


01 


02 
03 


05 


06 
07 
08 
09 


10 


11 


14. 


15 


o 


oxide 2-imino-ethyl alcohol). O(CH:- 
CH2)2NCH2CH20H, 131.11. Col.liq. 
D. 1.071 b.p. 225.5. Soly. ow. 


Moss starch. See Lichenin. 

Mucie acid (2, 3,4, OO he 
hexanediotc acid(one form)). OOH- 
(CHOH)sCOOH, 210.08. Col.er. 


or wh.powd. m.p. 206 d. (213-4), b.p. 


255. Soly. 0.334%w.; i.al.; v.sl.s.et.; 
s.dil.alk. 
—, p-phenylphenacyl ester. CsiHw- 


Ow, 598.23. m.p. 149.5 d. 


Muconie acid (2, 4-hexradienedioic 
acid *). HOOCCH:CHCH:- 
CHCOOH, 142.05. . Need.f.w. m.p. 


298 d., b.p. ca. 320. 
sl.s.al.; sl.s.et.; 8.h.ac.a. 
Murexan. See Uramil. 

Murexide (ammonium  purpurate). 
CsHsOcN;sN Hz-H20, 302.13. Purp. 
powd;. Soly..sl.s.w.; i.al.; iet. 
Musk, artificial. See Toluene, 
tert-butyl-2, 4, 6-trinitro-. 

Musk C, Musk ketone. See Aceto- 
phenone, 4-tert-butyl-2-methyl-3, 6- 
dinitro-. 

Musk xylene. See Benzene, 1-tert- 
butyl-3, 5-dimethyl-2, 4, 6-trinitro-. 
Mustard gas. See Swlide, 8, B’- 
dichloroethyl. 

Mustard oil acetic acid. 
acid, isothiocyano-. 
Mustard oils. See the different esters 
under Isothiocyanic acid. 

Myrcene  (2-methyl-6-methylene-2, 7- 
octadiene). (CHs)2C:CHCH:CH:C- 
(:CH2)CH:CHe, 136.12. Lig. D. 
0.802, b.p. 167. 

Myricyl alcohol (melissyl alcohol). 
CnHowO A, 452.50. Col.need.f.et. 


Soly. 0.02w.; 


See Acetic 


D. 0.777%, m.p. 88. Soly. i.w.; 
s.h.al.; s.et.; v.8.bz. 
—, palmitate. See Palmitic acid, 


myricyl ester. 

Myristaldehyde, oxime (tetradecanal 
oxime*; myristinaldoxime).  CisHa7- 
CH:NOH, 227.23. Need.f.al. m.p- 
82. Soly. i.w.; s.al.; v.s.et.; v.s.chl. 


Myristamide (tetradecanamide*; 
myristic amide). CHs(CH2)2CONHe, 
997.23, Leaf. m.p. 103, b.p. 217%. 
Soly. i.w.; sl.s.al.; sl.s.et. 

Myristic acid (tetradecanoic acid*). 
CH3(CH2)2COOH, 228.22. Col.leaf., 
n 1.4308. D. 0.858, m.p. 58, b.p. 
250.51, Soly. i.w.; 44.9%al.; sl.s.et.; 
s.chl., glac.ac.a. 





bah 





V7 


18 
19 
20 


ZA 


23 


24 


25 


31 


32 


Hs, 318.27. Lig. D. 0.93213§, m.p. 
20> EB 229.311, Soly. i.w.; s.al.; 
v.s.et. ; 


—, ethyl ester (ethyl tetradecanoate*). 

H3(CH2)2COOC2Hs, 256.25. Col. 
cr. D. 0.858947, m.p. 10.5 (11.93), 
b.p. 295. Soly. i.w.; s.al.; sl.s.et. 
—, ethylene ester. See Glycol, 
myristate. 


—, glyceryl ester. 
myristate, 
Myristic 
decanol*, 


Myristic anhydride  (tetradecanoic 
anhydride*). © (CisH27CO)20, 438.42. 
Col.cr. D. 0.85027, m.p. 53.4, b.p. 
198. Soly. i.w.; s.al.; s.et. 
Myristicin — (5-methorysafrole). 
HsCeH2(O2CH2) OCHsa, 92.09. 
yel. oil. D. 1.142519, m.p. 
b.p. 149:545, Soly.-s.al.; s.et. 
Myristinaldoxime. See Myristalde- 
hyde, oxime. 

Myristonitrile (tetradecanenitrile*). 
CyuHawCN, 209.22. Liq. or-cr. D. 
0.82812, m.p. 19, ep. 226.5100 
Soly. i.w.; sl.s.al.; v.s.et. 


Myristyl chloride (tetradecanowyl chlor- 
ide*), CHs(CH2)izCOCl, 246.67. 
Liq. m.p. —1, b.p. 168% (159-61"). 
Soly. d.w.; d.al.; s.et. 


di- 
See Glycerol, tri- 


alcohol. See 1-Tetra- 


Cx 
Pa. 
< sail 20, 


Napelline. See Benzaconine. 
Naphthacetol. See 1-Naphthol, 4- 
acetamido-. 

Naphthalane. See Naphthalene, 
decahydro-*, 

1-Naphthaldehyde  (1-naphthalene- 
carbonal; a-naphthoic aldehyde) 


CiwHrCHO, 156.06. Liq., n 1.65464194 
D. 1.14842, b.p. 291.6. Soly. i.w. 
s.al.; s.et. 

} 2-hydroxy- (2-hydrory-1 
naphthalenecarbonal*; -naphthol-1. 
aldehyde). WOCwHsCHO, 172.06 
Br.need. m.p. 82, b.p. 192. Soly 
i,w.; 8.al.; s.et. 


2-Naphthaldehyde _(2-naphthalene 


carbonal; B-naphthoic aldehyde) 
CwH;CHO,” 156.06. Col.leaf.f.w., 2 
1.621194, D. 1.078%, mp. 60.5 


Soly. s.h.w.; v.s.al.; v.s.et. 


—, 1-hydroxy- (1-hydroxy-2 
naphthalenecarbonal*; a-naphthol-2 
aldehyde). HOCwHeCHO, 172.06 
Yel.grn.need. m.p. 59-60, Soly. i.w. 
s.al.; s.et. 


* Name approved by the International Union of Chemistry. z 
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33 Naphthaléne. CuwHs, 128.06. Col.| 51 —, 1, 3-dichloro-*. CioHsCh, 196:96. 
monoel., nm 1.58218%-6. D. 1.145., Need.f.al. m. p- 61.5, b.p. 289. 
m.p. 80. 22, b.p. ony, 9. Soly. 0. 003 Soly. s.al. 
ws ag 18e.al.; vs.et.;  40.21%%bz.;) 59 14, 4-dichloro-*. CioHsCl:, 196.96. 

Sona ne - Need.-f.al., » 1.622829, D. 1.30076, 

34 —, hexahydride. See Naphthalene, m.p. 67—8, b.p. 287.6. Soly. i.w.; 
hexahydro-. s.al.; s.et.; s.acet., ac.a. 

35 —, tetrachloride. See Naphthalene,| 53 —,1, 5-dichloro=*. CioHs6Cle, 196.96. 
1, 2, 3, 4-tetrachloro-1, 2, 3,4-tetra- Leaf.f.al. or ac.a. m.p. 107, b.p. 
hydro-. : subl. Soly. i.w.; s.al.; s.et. 

36 —, 1, 1’-azoxydi-. See 1, 1’-azory-| 54 —,1, 6-dichloro-*. CioHeClz, 196.96. 
naphthalene. Need.f.al. m.p. 48, b.p. subl 

37 —, 1-benzyl-. See Methane, 1-| 55 —,1, 7-dichloro-*. CioHsClh, 196.96. 
naphthylphenyl-. Need.f.ac.a., n 1.60921%5. D. 1.26110, 

38 —, 2-benzyl-. See Methane, 2- m.p- 63-4(62), b.p- 286. Soly. 
naphthylphenyl-. s.al.; s.et.; s.ac.a., bz. 

39 —, 2-henzyloxy-*. See Ether, benzyl| 56 —,1, 8-dichloro-*. CioHsCls, 196.96. 
2-naphthyl. Crf.al., n 1.62357%-8. D. 1.292100, 

40 —,1-bromo-*. CiH7Br, 206.97. Col. m.p. 88(83), b-p- d. 


t 


41 


42 


. 55-6, b.p. 


45 


£2 —, 


48 
AD 
50 


of or pr., » 1.6587694, D. 1.48752, 
m.p. 6.2; 0.2—0.7, b.p. 281.1 (146-915). 
Soly. s.hlw.; wo al.; wet.; 0 bz. 
2-bromo-*. CiH-7Br, 
Rhomb.leaf.f.al. D.  1.605°, 
59(56-7), bes 281-2. Soly. 
6al.; s.et.; s.CSe, chl., bz. 
—,1-chloro-*. CioH7Cl, 162.51. Col. 
liq., » 1.633212 D. 1.193872, b.p. 
263(250-2). Soly. i.w.; s.al.; s.et.; 
s.bz., CSe. 
2-chloro-*. 
Col. leaf.f.al. D. 
264-6. 
s.et.; s.chl., CSe, bz. 
—, i-chlorodecahydro-* (1-chloro- 
oe CHCl, 172.59. b.p. 114— 
0 


206.97. 
m.p. 
Lw.3 


CwH;7Cl, 162.51. 
liq. 1.13872, m. 
Soly. i.w.; s.al.; 


—, 1-chloro-4-nitro-*. CioHsCl- 
(NO2), 207.51. Brnsh.-yel.need.f.al. 
m.p. 85. Soly. i.w.; s-al.; s.et. 

—, 7-chloro-1-nitro-*, CioHe«Cl- 
(NO2), 207.51. Yel-need.f.al. 

116. Soly. i.w.; s.al.; s.et. 
decahydro-* (decalin; bicyclo- 
[4, 4, O]decane; naphthalane;  naph- 
thane). CioHis, 138.14. Col.liq., 

cis: n 1.4828. D. 0.895342, m.p. 
—125, b.p. 19378. Soly. i.w.; s.al.; 
s.et. 
trans: 1.469948, D. 0.870338, 
b.p. 1 
diamino-. 
amine. 

—, diazoamino-. 
naphthalene. 

—, 1, 2-dichloro-*. 
Monocl. pl.f.al., m 1.633758. 
1.315455, m.p. 35-7, b.p. 
Soly. s.al.; s.et. 


n 


See Naphthylenedi- 


pue 
See Diazoamino- 


CiHeCh, 196.93. 
D. liq. 
280-2. 





57 


58 


61 


62 


64 


“P| 65 


66 


67 


68 


69 


—, 2, 3-dichloro-*. CioHsClh, 196.96. 
Lust.se.f.al. m.p. 120. Soly. s.h.al.; 
s.et. 


—, 2, 6-dichloro-*. CioHsCle, 196.96. 


Monocl.leaf.f.al. m.p. 140—-1(135), 
b-p- 285. Soly. sl.s.al.; s.et.; s.chl., 
Z. 


—, 2, 7-dichloro-*. CioHsCle, 196.96. 
PlL.f.al. m.p. 114. Soly. s.h.al. 
1, 4-dihydro-*. CioHio, 130.08. 
Col.lig., 2 1.583173, D. 0:998, 
m.p. 24.5-25(15.5), b.p. 212(94.517). 
Soly. i.w.; v.s.al.; v.s.et. 
—, dihydrodiketo-. See Naphtho- 
quinone. 
—, diliydroxy-. See Naphthalenediol. 
, 1, 4-dimethyl-* (a-dimethylnaph- 
thabene) & Crofis(CHs)2,_ 156.09. Liq., 
n 1.6156715. D. 1.01622, m.p. < —18, 
b.p. 264.3. Soly. an v.s.al.; cet. 
—, 2, 3-dimethyl-*. See Guaiene. 
1, 3-dinitro-*. CioHe(NO2)2, 
218.06. Ylsh.need.f.bz. m.p. 144-5, 
b.p. subl. Soly. i-w.; s.al. 
1, 5-dinitro-*. CiHs(NO2)2, 
218.06. Hex.need.f.ac.a. m.p. 217.5 
(216), b.p. subl. Soly. i.w.; sl.s.al.; 
v.s.et.; s.h.bz., h.pyr., ac.a.; v.sl.s.CSe. 
—, 1,8-dinitro-*. CiwHse(NO:)2, 
218.06. Yel.rhomb.pl.f.chl. m.p. 173— 
3.5(170), b.p. d. oly. i.w.; 0.18819 
88 %al.; 0.72%bz.; s.pyr.; sl.s.chl. 
—, ethoxy-*. See Ether, ethyl naph- 
thyl. 


Ee) 


, 


1-ethyl- (a-naphthylethane;  a- 
ethylnaphthalene). CioH7C2Hs, 156.09. 
Col.liq. D. 1.01872, m.p. < —14, 
b.p. 258d. Soly.i.w.; oal.; cet. 


Ic A Re Se 
For explanations ant abbreviations see beginning of table. 
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78 
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81 
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84 
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89 
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Naphthalene, 2-ethyl- (8-naphthyl- 
ethane; B-ethylnaphthalene). CiwH7C- 
Hs, 156.09. Col.lig. D. 1.008°, m.p- 
—19,b.p- 251. Soly.i.w.; »al.; set. 
hexahydro- (naphthalene hera- 
hydride). CwHis, 134.11. Col-lia., n 
1.533118-4. D. 0.934, b.p- 205.5. 

—, hydrazodi-. See Hydrazine, di- 
naphthyl-. 

—, hydroxy-. See Naphthol. 
1-iodo-*.  CioHzI, 253.97. Orl., 
n 1.705404, D. 1.734448, b.p. 305. 
Soly.i.w.; ~al.; cet. 

, ‘2-iode-*. CioHzI, 253.97. Cr. 
leaf., 2 11661794. m.p. 54.5, b.p- 


’ 


308-10. Soly. i.w.; v.s.al.; v.s-.et. 
—, methoxy-. See Ether, methyl 
naphthyl. 


—, 1-methyl- (a-methylnaphthalene). 
CiwHyCHs, 142.08. Col-liq., n. 1.618. 
D. 1.025, m.p. —22, b.p. 240-3. 
Soly. i.w.; v-s.al.; v.s.et. 

—, 2-methyl- (B-methylnaphthalene). 
CuHyCHs, 142.08. Col.monocl.f.al., 
nm 1.60263%9. D. 1.02972, m.p- 
35.1, b.p. 245. Soly. i.w.;. v.s.al.; 
v.s.et. 

—, 1-(y-methylbutoxy)-*. See Ether, 
dsoamyl 1-naphthyl. 
—,2-(,~-methylbutoxy)-*. See Ether, 
isoamyl. 2-naphithiyl. 
—, haphthoxy-. 

, 1-(2-naphtheyl)-. 
Naphthyl ketone. 

—, 1-nitro-* (a-nitronaphthalene). Cro- 
H;NOs, 173.06. Yel.need.f.al. D. 
1.3314, m.p. 58.9(56-7), b-p. 304. 
Soly. i.w.; s.al.; vis-et.; v.s.chl,, CSe. 
—., 2-nitre-* (6-nitronaphthalene). Cro- 
H;NO2s, 173.06. Col.rhomb.need.f.al. 
m.p. 79, b.p. 165% Soly. i-w.; 
v.s.al.; v.s.et. 

_, 1-phenyl-. CeHsCiwH7, 204.09. 
Colliq. or waxy solid. m.p. ca. 45, 
b.p. 325. Soly. i-w.; v.s.al; v.s.et.; 
v.8.bz. 

2-phenyl-. Cs HsCwH:, 
Colleaf.f.al. m.p. 102.5, b.p. 
Soly. v.s.al.; v.s.et.; v.8-bz. 
, 2-(2-propenoxy)-*. 
allyl 2-naphthyl. 


See Naphthyl ether. 
See 1, 2’- 


204.09, 
345. 


See Lther, 











90 


91 


93 


95 —, 1, 3, 5-trinitro-*, 


96 


97 


03 


04 
05 


1, 2, 3, 4-tetrahydro-* (tetralin; 
naphthalene 1, 2,3, 4-ietrahydride). C1o- 
His, 132.09. Collig., n_ 1.546142. 
D. 0.971, m.p. —30, b.p. 207.2 
Soly. i.w.; v.s-al.; v.s.et. - 
—, A, 3, 5, 8-tetranitre-* (y-tetra- 
nitronaphthalene). CioHs( NG2)«, 308.06. 
Yel.tetr.f.acet. m.p. 195. Soly. sl.s. 
al.; v.s.acet.; s. HNOs3; sl.s.chl. — 
—, 1,3, 6, 8-tetranitro-* (8-tetra- 
nitronaphthalene). . CioHa(NOz)s, 
308.06. Long need.f.al. m.p. 203, 
b.p. exp. Soly. i-w.; sl.s.al. 

, 1, 5, 2, 2-tetranitro-* (ctetrani- 
tronaphthalene). CtwoH«(NOs)4, 308.06. 
Lt.yelmeed.f.chl. map... 259, b.p- 
exp. Soly. v.sl.s.w.; v.shs.al.; v.sl.s. 


et. 
—, 1,2, 5-trinitro-*. CioHs(NO2)s, 
263.06. Col.need.f.al. m.p. 113. Soly. 


s.al. 

: CisHs(NO2)s, 
263.06. Yel.rhomb.(monoel.)f.chl. 
m.p. 123. Soly- iw. v.s-al.; sls: 
et.; vis.acet.; s.chl., aca. 
1, 3, 8-trinitre-*.  CioHs(NO2)s. 
263.06. Monocl.f.chli: m.p. 218. Soly. 
RAE 0.0463 S88%al.; v.als.et.; v-sl 
s:chi. div«t 
—, 1,4, 5-trinitro-*) CH NO2)s 
263.06. Yelleaf. ma.p. 247(154). oo 


, 





ey 0.12%al.; O.888et.; 0:64ch 
82DZ. 

Naphthalenecarbonal. See Naph 
thaldehyde, 


a-Naphthalenecarboxylie acid. See 
1-Naphthoic acid. 
g-Naphthalenecarboxylic acid. Se 
2-Naphthoic acid. 
Naphthalenediamine*. See Naph 
thylenediamine. a 


1, 2-Naphthalenediearboxylic acid 
CreH«(COOH)2, 216.06. Need.f-al 
mp. 175 d. Soly. s-b.w.; i.al.; i.et. 
1, 4-Naphthalenedicarboxylic acid 
1, 2, 3, 4-tetrahydro-1-phenyl-. Se 
a-Isatropic acid, 

1, 8-Naphthalenedicarboxylic acid 
See Naphthalic acid. 

1, 2-Naphthalenediol* (1, 2-dihy 
droxynaphthalene; piers hthoguin 
one; B-naphthohy scusnontn CiHe 
(OH)2, 160.06. Col.leaf. or need. 
CS:; leaf. (+1520) fav. m.p. anh 
103-4: +1H-O, 58-60. Soly. eLs.w. 


s.al.; .s.et.; s.al 


—, propoxy-*. See Ether, naphthyl 

propyl. 06 1, 3-Naphthalenediol* (1, 3-d th 
mony By By Be 4-tetrachloro-1, 2, 3, 4- droxynaphthalene; naphthoresorcinol, 
tetrahydro-* (naphthalene tetrachlo- CwHs(OH)s, 160.06. Leaff.w. mf 
ride). CwHsCli,; 269.89; Crf.et.m.p. 124. Soly. s.w.; s.al.; s.et.; 8.ac.a 
182-3. Soly. iov.; v.sl.s-bal.; s.h.et. sl.s.bz., lgr. Yel. im alk.sol. 
* Name approved by the’ International Union of Chemistry. 
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' one; 


- 


Be) 


44 


15 


16 


VW 


18 


19 1, 6-Na 


halene; a-hydronaphthoquin- 
a-naphthohydroquinone). CiwHs- 
(OH)s, 160.06. “Lng.monocl.col.need. 
m.p. 176. Soly. s.h.w.; s.al.; s.et.; 
8.ac.a.; v.sl.s.CSs, Igr., c.bz. 


1, 5-Naphthalenediol* (1, 5-dih y- 
_droxynaphthalene). CwoHs(OH)2, 160.06. 
Sm.pr.fi.w. m.p. 265(258), b.p. d. 
Soly. sls.w.; s.al.; s.et.;  s.acet., 
ac.a.; i.bz., pet.eth. 
1, 6-Naphthalenediol* (1, 6-dih y- 
drorynaphthalene). CioHs(OH)2, 160.06. 
Col.pr.f.bz. m.p. 138(135). Soly. 
sl.s.w.; sl.s.al.; v.s.et.; s.acet., bz. 

a 7-Naphthalenediol* (1, 7-d th y- 
drozynaphthalene). CioHs(OH):2, 160.06. 
Col.need.f.bz. m.p. 178. Soly. s.w.; 
vs.al.; v.s.et.; s:bz. 

1, 8-Naphthalenediol* (1, 8-dii y- 
droxzynaphthalene). CioHs(OH)=, 160.06. 
Leaf. or need.f.w. m.p. 140. Soly. 
sl.s.h.w.; s.h.al.; v.s.et.; s.bz.; sl.slgr. 


2, 3-Naphthalenediol* (2, 3-d ih y- 
droxynaphthalene). CoH 6(OH)s, 160.06. 
Monocl.(rhomb.)leaf.f.w. m.p. 160-1. 
Soly. s.h.w.; v-s.al.; v.s.et.; s.bz., ler. 


2, 6-Naphthalenediol* (2, 6-dih » 
drorynaphthalene). CioHs(OH)s, 160: 08. 
Rhomb.pl.f.w. m.p. , 218, b.p. subl. 
Soly.  sl.s.w.; age s.et.;  s.me-.al., 
acet.; sl.s.bz.; ilgr. 


2, 7-Naphthalenediol* (2, 7-dih y 
droxynaphthalene). CioH6(OH):2, 160. 06.| 
Need.f.w. m-p. 190, b.p. subl. 
8.W.; 8.al.; s.et.; s.chl., bz.; i-lgr. 


1, 3-Naphthalenedisulfonic acid, 7- 
amino-. See 2-Naphthylamine-6, 8- 
disulfonic acid. 


1, 5-Naphthalenedisulfonie acid. 
CioHe(SO3H)2, 288.18. Leaf., nn 1.493, 
1.675, 1.739. m.p. d. Soly. 102"w.; 
8.al.; i,et. 

—, 3-amino-. See 2-Naphthylamine- 
4, 8-disulfonic acid. 
—,4-amino-. See 1-Naphithylamine- 
4, 8-disulfonic acid. 
thalenedisulfonic acid. 


CwHe(SOsH):, 288.18. Cr. m.p. 125 
d. Soly. 164%w.; s.al.; i-et. 


2, 7-Naphthalenedisulfonic acid (a- 
naphthalenedisulfonic acid). CwHe- 
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a7 1, 4-Naphthalenediol* (1,4-d ih 23. mie 

drozynapht. 


24 
25 


39 


3i 


Soly.| 32 


33 


34 


38 


> & jo, . 288.18. Hygmeed. Soly. 
s.w.; sl.s.c.HCl. 

21-—, Sek Mila droren, See Ceamet 39 
tropic acid. 

22 NGpWithslenesulfonie acid, amino-. 


See Naphthylaminesulfonie acid. 


| 401 


hthalenesulfonie acid (a- 
enesulfonic acid). CioHzSOs 
HHO, 226.14. Cr. m.p. 90. Soly. 
V8.W.} ‘sal.; sl.s.et. 

—, 4-amino-. See Naphthionic acid. 
2-Naphthalenesulfonie acid (s- 
naphthalenesulfonic acid). CioH7SOx- 
H, 208.12. Col.-wh-deliq-pl. m.p. 
102, b.p. d. Soly. 76.96 w.; s.al.; 
s.et.; 0.2h.bz. 
1-Naphthalenesulfonyl chloride. 


CwH7SO2C1, 226.57. Leaf fet. m.p. 
68, b.p. 19513. Soly. i.w.;  s.al.; 
y.s.et. 


2-Naphthalenesulfonyl chloride. 
CwH7SOsCl, 226.57. Wh.cr:powd. or 
leaf. m.p. 76, b.p. S01. Soly. 
i.w.; s.al.; y.s.et.:8.bz., ehl., CS: 
NSE See Naphthol, 
thio- 


Naphthalic acid (1, 8-naphthalenedi- 
carboxylic acid). CiwHs(COOH)>, 
216.06. Col. need.f.al. a i+ 270 d. 
Soly. v.s.w.; sl.s.al.; sls 


1-Naphthamide CiSebhnabibstlon 
bonamide*; a-naphthoamide). ~ CioH:- 
CONH2, 171.08.) Col.neéd-f.al.. mi. p. 
202. Soly. visl.s.w.; v.sl.s.al. 


2-Naphthamide ~ (2-naphthalenecar- 
bonamide*; _B-naphthoamide). CisHz- 
CONH:, 171.08-° ‘Col.tab.f.al. m.p. 
192. Soly. slis:w.; ‘sl .sal:;° “slet.; 
s.bz., chl. 
Naphthane. 
hydro-*. 
Naphthazarin ~~ (5, 8-difiydrory-1, 4- 
naphihoquinone).. CoHsO:(OH)>, 
190.05. Red br-need-f-al. mvp. 276— 
80, b.p. subl. Soly. sl.s-h.w.; s.al.; 
v-slLs.et.; s.alk.; v.shs.bzi 
Naphthioniec acid (1-naphthylamine- 
4-sulfonic acid; 4-amino-1-nap hthalene- 
NHsCwH-SO3H-1 /2H20, 
232.15. Col.need fav. m-p. d. Soly. 
0.026°, 0.22w.; y.sl.s.al.; visl.s.et. 
= aoa See 1-Naphtham- 
ide 
one thoamide.’» See 2-Naphtham- 
ide 


a-Naphthohydroquinone. 
Naphthalenediol *, 


8-Naphthohydroquinone. 
Naphthalenediol*. 


1, ro ap hthehydroquinone. 
2-Naphthalenedial, 


| 4-Waphthokiptrodutnont. 
rt 4-Ni aphthalenediol. 


See Naphthalene, deca- 


sul fonicactd). 


See I, 4- 
See 1, 2- 
See 


See 





For explanations and abbreviations see beginning of table. 
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1-Naphthoie acid (a-naphthalene- 
carboxylic acid; a-naphthoic acid). 
CwH;COOH, 172.06. Col.need.f.dil. 
al. m.p. 160, b-p. 300. Soly. 
ele bans v.s.h.al.; s.et.; s.chl., NH4- 


HOCwHsCOOH, 
and et. m.p. 
sl.s.h.w.;  v-8.al.; 


—, 2-hydroxy-. 
188.06. Need.f.al. 
156-7. d. Soly. 

v.s.et.; 8.bz. 

—, 5-hydroxy-. 
188.06. Lng.need.f.w. m.p. 
b.-p. subl. Soly.  sl.s.b.w.; 
s.et.; 8.ac.a. 

—, 6-hydroxy-. HOCwHsCOOH, 
188.06. Sm.need.f.w. m.p. 187. Soly. 
3.h.w.; v.8.al. 

—, i-hydroxy-. 
188.06. Need.f.w. 
Soly. s.h.w.; s.al. 

, 8-hy droxy-. 
188.06. Need.f.et. m.p. 169. 
s.h.w.; V-8.al.; s.et. 


—, 8-nitro-. NOsCwH sCOOH, 217.06. 
Prf.al. m.p. 215. Soly. 0.04c.w.; 
4.6 al.; sl.s.et.; sl.s.bz. 


2-Naphthoic acid (8-naphthalene- 
carboxylic acid; B-naphthoic acid). 
CwH7COOH, 172.06. Col.monocl. 
need.fler. D. 1.077132, m.p. 185, 
b.p. >300. Soly. 0.0068 w.; v.s.al.; 
v.s.et.; s. NaOH sol. 
—, i-hydroxy-. 
188.06. Need.f.al. or et. m.p. 1 
Soly. sl.s.w.; 8.al.; 8.et.; 8.bz. 

—, 8-hydroxy-. HOCwHsCOOH, 
188.06. Yel.rhomb.need.f.w. m.p. 216 
(211-4). Soly. s.h.w.; s.al.; s.et.; 
s.bz., chl. 

—, b-hydroxy-. 
188.06. Need.f.w. or al. m.p- 
Soly. s.h.w.; s.al. 
Y-hydroxy-. HOCwHsCOOH, 
188.06. Leaf. m.p. 262. Soly. s.w.; 
s.al.; s.et. 

a-Naphthoic aldehyde. See 1-Naph- 
thaldehyde. 

g-Naphthoic aldehyde. See 2-Naph- 
thaldehyde. 

1-Naphthol (a-naphthol; 
naphthalene). CioH;OH, 144.06. 
monocl., 7” 1,6206%.7, D. 1,224; 
1.099%, m.p. 96, b.p. 288(280). 
Soly. sl.s.h., 1.c.w.; v.s.al.; v.s.et.; s.bz. 
—., acetate (a-naphthyl acetate). CHs- 
COOCwH:, 186.08. Need. or pl.f.al. 
m.p. 44.8. Soly. sl.s.h.w.; sial.; 


v.s.et. 


HOCwHsCOOH, 
234-7, 
v.8.al.; 


HOCwHseCOOH, 
m.p. 245-7 ; 


HOCwHsCOOH, 
Soly. 


HOCwHsCOOH, 
86-8. 


HOGwH «COOH, 
211-2. 


1-hydroxy- 
Yel. 








57 


58 
59 
60 


61 


62 


63 


65 
66 
67 


68 


69 


70 


VW 


72 


73 


74 


—, 4-acetamido- (N-(4-hydrozy-1- 
naphthyljacetamide; naphthacetol). 
CH3;CONHCwHsOH, 201.09. Need. 
fal. m.p. 187. Soly. s.h.w.; s.al.; 


‘s.NHaOH, Na2COs. 


—, 2-aceto-. 
1-hydroxy-. 
—, 2-acetyl-4-bromo-. See 2-Ace- 
tonaphthone, 4-bromo-1-hydrozy-. 
_2-amino- (1-hydroxy-2-naphthyl- 
amine). NH2CiHsOH, 159.08. Need. 
Soly. sl.s.w. 

—, 4-amino- (4-hydroxy-1-naphthyl- 
amine). NH2CwHsOH, 159.08. Need. 
Soly. sl.s.w.; s.al.; s.et. 

—, 5-amino- (5-hydrory-1-naphthyl- 
amine). NH2CwHsOH, 159.08. res 
m.p. 170d. Soly. sl.s.w.; 8.al.; s.et. 
Y-amino- (8-hydrory-2-naphthyl- 
amine). NH2CwHseOH, 159.08. Cr. 
(se.)f.chl. m.p.’ 158. Soly.  sl.s.w.; 
s.al.; s.et. 

—, 8-amino- (8-hydroxy-1-naphthyl- 
amine). NH2CwHseOH, 159.08. Wh. 
need. m.p. 95-7 d. Soly. v.s.h., 
sl.s.c.w.; s.alk., HCl. 

—, 4-bromo-2-propionyl-. See 2- 
Propionaphthone, 4-bromo-l-hydroxy-. 


See 2-Acetonaphthone, 


—, 2-butyryl-. See 2-Butyronaph- 
thone, 1-hydroxy-. 
—, 2-cinnamyl-. See 2-Acrylonaph- 


thone, 1-hydroxy-B-phenyl-. 

—, 2,4-dibromo-. Br:CwoHsOH, 
301.88. Wh.need.f.al. m.p. 105 (111). 
Soly. i.w.; s.al.; 8.et.; 8.ac.a. 


—, 2,4-dichloro-. ChCwHsOH, 
12.96. Wh.need.f.al. or bz. m.p. 107 
i d. 180. Soly. i.w.; s.al.; s.et.; 
-DZ 


—, 2, 4-dinitro-. (NO2)2CwHsOH, 
234.06. Yel.need.f.h.al. or chi. m.p. 
Soly. v.sl.s.h.w.; sl.s.al.; sl.s.et.; 
s.ac.a.; sl.s.bz. 


—, 2-nitro-. NO»CwHsOH, 189.06. 
Yel.need. or leaf.f.al. m.p. 128 
Soly. v.sl.s.w.; sl.s.al. 


4-nitro-. NQe:CwHsOH, 189.06. 
Yel.need.f.w. m.p. 164, Soly. s.h.w. 
v.s.al.; V.8.ac.a. 


—, 2-nitroso- (1, 2-naphthoquinon 
2-orime). NOCwHsOH or 10H 6O- 
(:NOH), 173.06. Yel-need.f.bz, m.p 
152. Soly. v.sl.s.c.w.; v.8.a).; 8.et. 

—, 4-nitroso- (1, 4-naphthoquinon 
l-orime). NOCwHsOH - or 10H ¢O- 
:NOH), 173.06, Yel.need. m.p- 194 

Soly. i.w.; v.s.al.; v.s.et. 


* Name approved by the International Union of Chemistry. 
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_75 1-Naphthol, 1, 2, 3, 4-tetrahdyro-| 89 —, 6-bromo-1-methyl-. §.CH:CiHr- 
- (a-naphthol 1, 2,3, 4-tetrahydride; _ac- BrOH, 236.99. Need. m.p. 129. 
tetrahydro-a-naphthol). CsH4:CsH70H, Soly. i.w.; s.al.; s.et. 
148.09. Col.liq., » 1.567117. D. 1.090, : 
b.p. 140”. Soly. v.sl.s.w.; v.s.al.; 90 —, 1-chloro-. ClCiwHsOH, 178.51. 
nanieks Pl.f.w., or need.f..lgr. m.p. 0. 


— 96 


77 


78 


79 


80.—, 


81 


—, 5, 6, 7, 8-tetrahydro- (a-naphthol 
5, 6, 7, 8-tetrahydride; _ar-tetrahydro-a- 
naphthol). CsHs:CsHsOH, 148.09. Wh. 
monocl.pl. m.p. 68, b.p. 265.3. 
Soly. sl.s.h.w.; v.s.al.; v.s.et. 


thio- (1-naphthalenethiol*; a- 
naphthyl mercaptan). CioH7SH, 160.12. 
Liq. D. 1.1552, b.p. 161°; 285 d. 
Soly. i.w.; v.s.al.; v.s.et. 

2-Naphthol (6-naphthol; 2-hydroxy- 
naphthalene). CioHiOH, 144.06. Col. 
monocl.leaf. D. 1.2174, m.p. 122 
b.p. 294.85(286). Soly. 0.074% w.; 
12.5% al.; 76.9%et.; s.chl., oils, alk., 
glye. 

—, acetate (8-naphthyl acetate). CHs- 
COOCwH7, 186.08. Sm.need.f.al. m.p. 
68.5. Soly. i.w.; s.al.; s.et.; s.chl. 


benzoate (f-naphthyl benzoate). 
CiwH7OOCCsHs, 248.09. Need.f.al. 
m.p. 110(107-8). Soly. i.w.; v.s.h. 
al.; sl.s.et. 

d-acetamido- (N-(2-hydrovy-1- 
naphthyl)acetamide).  CHsCONHCw- 
HsOH, 201.09. Leaf.f.w., al. m.p. 
235 d. b.p. subl.  Soly. s.al.; s.et.; 


, 


’ y.s.NaOH; s.h.ac.a.; sl.s:bz. 


82 


83 —, 


85 —, 


86 


~ 87 


88 


—, 1-amino- (2-hydrory-1-naphthyl- 
amine). NH2CwHsOH, 159.08. Leaf. 
unst. Soly. sl.s.h.w.; sl.s., fluores.et. 
8-amino- (3-hydroxy-2-naphthyl- 
amine). NH2CwHsOH, 159.08. Need. 
f.w. m.p. 234. Soly. s.w.; v.s.al.; 
sl.s.et.; sl.s.bz. 

—, 5S-amino- (6-hydroxy-1-naphthyl- 
amine). NH2CwlsOH, 159.08. Need. 
or sc.f.w. m.p. 186. Soly. s.w.; 
s.al.; s.et., 5 
6-amino- (6-hydrory-2-naphthyl- 
amine). NH2CwHsOH, 159.08. 
Se.f.h.w. m.p. 190-5 d. Soly. s.w.; 
s.al. : 

—, J-amino- (7-hydroxy-2-naphthyl- 
amine). NH2CiHsOH, 159.08. Need. 
fal. m.p. 201. Soly. sl.s.w.; v.s.al.; 
v.s.et. 

—, 8-amino- (7-hydroxy-1-naphthyl- 
amine). NH2CiwHsOH, 159.08. Need. 
f.w. or et. m.p. 205-7. Soly. s.w.; 
s.al.; sl.s.et. 

—, 1-bromo-. BrCwHsOH, 222.97. 
Rhomb.pr. m.p. 84, b.p. d. 130. 
Soly. i.w.; s.al.; s.et. 





91 


92 


93 


94 


95 


96 


97 


98 


99 


Soly. sl.s.w.; s.al.; s.et.; s.chl., pz, 


ac.a.; sl.s.c.lgr. 
—, 1,6-dibromo-. BroCiwHsOH, 
301.88. Need.f.ac.a. m.p. 106. Soly. 
i,w.; 8.al.; s.et. 

1, 6-dinitro-. (NO2)sCiHs0H, 
234.06. Pa.yelneed. m.p. 195 d. 
Soly. v.sl.s.w.; s.al.; s.et.; s.chl. 
—,1-methyl-. CH;:CiwHsOH, 158.08. 
Need m.p. 112. Soly. sl.s.w.; s.al.; 
s.et. 


1-nitro-. NO2CiwHsOH, 189.06. 
Yel.need.f.al. m.p. 103 (98-100). 
Soly. y.sl.s.w.; sl.s.al.; v.s-et. 


—, 5-nitro-. NO2CiwHsOH, 189.06. 
el.need.f.w. m.p. 147. Soly. y.s.h. 
w.; v.s.al.; v.s.eb. 


—, 8-nitro-. NOsCwHseOH, 189.06. 
Yel.need.f.w. m.p. 145. Soly. s.w.. 
y.s.al.; s.et.; 8.bz., chl. 


—, 1-nitroso- (1, 2-naphthoquinon 
l-orime). NOCwHsOH or CoH O- 
(:NOH), 173.06. Yel.need.f.bz. m.p- 
110 (105-7). Soly. 0.02c.w.; 2.4%, 
y.s.h.al.; v.s.et.; s.bz., glac.ac.a. 

, 1-p-phenylazo- (p-nitrobenzene- 
azo-B-naphthol; paranitraniline red). 
NOoCsHiN:NCwH6OH, 293.11. Or. 
to br.pl. m.p. 252. Soly. i-w.; ial. 


—, 1, 2, 3, 4-tetrahydro- (8-naphthol 
1, 2, 3, 4-tetrahydride; _ac-tetrahydro-B- 
naphthol). CoHs:CsH7OH, 148.09. Oil. 
D. 1.071, b.p. 265.5. Soly. v.sl.s.w.; 


, 


- v.8.al,; v.8.et. 


00 


o1 


02 


04 


—, 5, 6, 7, 8-tetrahydro- (8-naphthol 
5, 6, 7, 8-tetrahydride; ar-tetrahydro-a- 
naphthol). CsHs:CeHsOH, 148.09. 
Need.f.al. m.p. 57.5, b.p. 276, 
Soly. v.sl.s.w.; v.s.al.; v.s.et. 


, thio- (2-naphthalenethiol*; B- 
naphthyl mercaptan). CioH7SH, 160.12. 
Glit.sc.f.al. D. 1.550, m.p. 81, b-p. 
288d. Soly. si.s.w.; v.s.al.; v.s.et. 


Naphtholaldehyde. See Naphthal- 
dehyde, hydroxy-. 


s-Naphtholdisulfonie acid R. 
2-Naphthol-3, 6-disulfonic acid, 


1-Naphthol-3, 6-disulfonic acid, 8- 


See 


amino- (H acid). H2N(OH)CioHs- 
(SOsH)2, 319.20. Col.cr. Soly, sl. 
8.W. 


For explanations and abbreviations see beginning of table. 
695 





06 


07 
08 


09 
10 
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05 2-Naphthol-3, 6-disulfonic acid (p- 


naphtholdisulfonic acid R; B-naphthol- 
a-disulfonic acid; R acid). HOCw- 
Hs(SOsH)2, 304.18. Deliq.col.need. 
m.p. d.- Selly. v.s.w.; v.s.al.; i.et. 

2-Naphthol-6, 8-disulfonic acid (g- 
naphthol-y-disulfonic acid; acid). 
HOCwHs(SO3H)e2, 304.18. Sely. s.w. 
8-Naphthol-o-monosulfonie acid. 


See Croceic acid. 
1-Naphthol-2-sulfonic . acid (a 
naphtholsulfonie acid of Schaeffer). 
HOCiHsSO3sH, 224,12. Col.rhomb. 
tab.f.w. m.p. > 250. Soly.s.w.;s.al.; 
i.et. 

1-Naphthol-3-sulfonie acid. HOCw- 


HoSOsH, 224.12, Need. Soly. s.w. 


1-Naphthol-4-sulfonie acid (Nevile- 
Winther acid). HOCiH6SOsH, 224.12. 
Col.pl.f.w. m.p. 170d. Soly. v.s.w. 


1-Naphthol-5-sulfoniec acid  (a- 
naphtholsulfonic acid L). HOCwH.6- 
SO3H, 224.12. Wh-hyg.cr. m.p. 120. 
Soly. s.w. 

—, 8-amino- (S acid). CioHsNO,S, 
239.14. Wh.need.’ Soly. sl:s.w.; i.al.; 
i.et, 


1-Naphthol-7-sulfonic acid. HOCi- 
HeSOsH, 224.12. Cr. Soly. y.s.w.; 


v.s.al. 

1-Naphthol-8-sulfoniec acid  (a- 
naphtholsulfonic acid 8S). HOCwH.- 
SO3H, 224.12, Cr. mp. 107, b.p. 


—H:0, 180, Soly. v.s.w. 


—, inner anhydride (naphthosulfone). 
CwHsOS8O2z, 206.11. Pr.f.bz. m.p. 


154, b.p. 360. Soly. sl.s.w.; sl.s.al.; 
v.s.chl,; 8.bz.; sls.CSe. 
2-Naphthol-6-sulfonie acid (Schif- 
fer’s acid; B-naphtholsulfonic acid 8S), 
CyHo6(OH) S¢ 3H, 224.12. Col.leaf. 
m.p. 125. Soly. v.s.w.; v.s.al.; iet. 


—, 1l-amino-, sodium salt. (eikono- 


gen). HeN(OH)CiwHsSOsNa, 261.13. 
Wh.powd. Soly. s.w. 
2-Naphthol-7-sulfonie acid  (- 


CioHe(OH)- 
Need.f.HCl. m.p. 89, 
Soly. v.s.w.; v-s.al.; i.et.; 


naphtholsulfonic acid F). 
SOsH, 224.12. 
b.p. d. 150, 


i.bz. 


2-Naphthol-8-sulfonic acid. See 
Croceve acid, 

1-Naphthonitrile (1-naphthalenecar- 
bonitrile*; a-naphthyl cyanide). 10- 
H;CN, 153.06. Col.need.fler.  D. 
1.117%, m.p. 33.5, bop. 296.5. Soly. 


i.w.; v.s.al.; v.s.et.; s.lgr. 








29 
30 
31 


32 


33 


38 
39 


24 2-Naphthonitrile ( 





bonitrile*; B-naphthyl mide) . 
HZCN, "153.06, Col leaf. ler. 
1.09483, m.p. 66.5, 
l.w.; 8.al.; s.et’; s.lgr. { 
a$-Naphthophenazine. 
[a]phenazine: i 
o-Naphthoquinaldine. See Benzo- 
{h]quinoline, 2-methyl-. 
8-Naph thoquinaldine, 
[flawinoline, 3-methyl-. 


See Benzo- 


2-naphthalenecar-_ 
Cio- | 
D. 
b.p. 305. Soly. 


See Benzo-— 


Naphtho[2, 3-f|quinoline (a-anthra- 


quinoline). Ci7HuN, 229.09. Col.leaf. 
or tab. m.p. 170, b.p. 446. Soly. 
iw, ' v.s.al.; v.s.et.; 8.bz. 5 
o-Naphthoquinoline, 
quinoline. 


6-Naphthoquinoline. See Benzo[/f]- 


quinoline. 


See Benzo[h]- 


1, 2-Naphthoquinone (1, 2-dihydro- 


1, 2-diketonaphthalene; B-naphthoquin- 
one). CxioH Qe, 158.05. ° Yel.-red need. 


f.et. m.p. d. 115-20. - Soly. s.w.; s.al.; 


s.et.; s.H2SO4, bz. 


—, l-oxime. See 2-Naphthol, 1-nitroso-. 


—, 2-oxime. See 1-Naphthol, 2-nitroso-. 
—, 6-hydroxy-. HOCwHsQ0:, 174.05. 
Brick red lvs.f.acet/ ma.p.165'd._ Soly. 
8.W.; 8.al.; B.et. 

—, I-hydroxy-. HOCpH5O2, 174.05. 
Br.-red need. m.p. 194. Soly. s.al.; 
l.et.; s.ac.a7;'i.bza. { 

1, 4-Naphthoquinone (1, 4-dihydro- - 
1, 4-diketonaphthalene; a-naphthoquin- 
one). ‘CioHsOes, 158.05. Yel.tricl.f.lgr. 
D. 1.422, m.p. 125, bap. subl. 100. 
Soly. sl.s.w.; s.al.;  v.s.et.; v.s.CSs, 
glac.ac.a., s.bz., chl, M 
—, l-oxime. See 1-Naphthol, 4-nitroso-. 
—, 2, 3(or 3, 4)-dihydroxy-. See Jso- 
naphthazarin, 

—, 5, 8-dihydroxy-. 
arin, 

—, 2-hydroxy-. HOCioHsQz, 174.05. 
Yel.need. m.p. 190 d., B.p. subl. 
Soly. sl.s.h.w.; s.al.; set. _ 

—, 5-hydroxy-. See Juglone. 

2, 6-Naphthoquinone (2, 6-dihydro- - 
2, 6-diketonaphthalene; amphi-naphtho- 
quinone). CiHeOs, 158.05. Or.pr. 
m.p. 135. Soly. s.al.; v.sl.s.et.; s.alk. 
Naphthoresorcinol. See 1, 3-Naph- 
thalenediol*, 

Naphthosulfone. See 1-Naphthol-8- 
sulfonic acid, inner anhydride. 
Naphthylamine, hydroxy-. 
Naphthol, amino-. 


See Naphthaz- 


See 
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45 
46 


47 


49 


50 


51 


53 — 
54 —, 4-phenyl-(4)-azo-. 


55 — 


56 


52 —, 6-nitro-. 
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143.08. Col. 
n 1.670322, D. 
Soly. 0.17 


amine). CioH7NHe, 
rhomb.need.f.dil.al., 
1.131, m.p. 50, b. Dp. 301, 
W.; v.8.al.; v.s. et. 


—, hydrochloride. 
179.54. 

8. al.; s.et. 
—, N-acetyl- (N-1-naphthylacetamide; 
l-acetonaphthalide). CioHz7NHCOCH; 
185.09. Col.cr. m.p. 159. 
s.h.w.; 3.15% al.; visl.s.et. 

—, Wenesty betanathy|- (N-methyl- 
N-l-naphthylacetamide). .(CHsCO)- 
(CH3) NCioH7, 199.11... Pr. m.p. 95. 
Soly. sl.s.w.; s.al.; s.et. 
—, N, N-diethyl-. 
199.14. Col.liq., m»  1.5938311841, 
1.005, b.p. 290(285). Soly. 
wal.; ~et.; s.bz. 

N, N-edimethylI-. CwH7N- 
(CH:):, 171.11. Col.liq. with vlt: floures. 
D. 1.044638, b.p. 272-4. . Soly.i.w. 
s.al.; s.et. 

—, N-ethyl-.  CioH7;NHCoHs, 171.11. 
Col. oil, n 1.647731. D. 1, 06022, b.p. 
305(187-90%). Sol. i.w.:'s.al.; 8.et. 
—, N-methyl-  (a- asin ath: yl- 
amine). Ci0Hi7NHCHs, 157.09. his 
oil. oe 2938. Soly. i-w.; v.s.al.; 

et.; s.CS2. 

—, 4-(1-naphthylazo)-. (4-amino- 
1, 1’-azonaphthalene). CioH7N:NCw- 
; HsNHp, 297.14. “Redsh.-br.need. m.p. 
eee) Soly. i.w.; sl.s.al.; sl.s.et.; 
sl.s.bz 


CioH7N H2-HCl, 


Soly. 


CrwHzN(C2Hs5)2, 
D. 
i.w.; 


NO:CiHeNHe, 188.08. 
Yel. 2, f.al. m.p. 143. Soly. s.al. 


N-phenyl-. CwHzNHCsH;s, 
219.11. ‘Col.leaf. or pr.f.al. m.p. 62, 
b.p. 33578, Soly. 1:44%5w.;  s.al.; 
v.s.et,; s.bz., chl., ac.a. 


(4-benzeneazo- 
a-naphthylamine). 6HsN2CwH 
NHae, 247.13. Red need.f.al. m.p. 120 
(123). Soly. s.al.; s.et.; s.bz. 


N-propyl-. CioH;NHCH2CH»- 
CHs, 185.13. Oil. b.p.ca. 317. Soly. 
ivw. 


—, 5,6, 7, 8-tetrahydro- (a-naph- 
thylamine 5,6,7, 8-tetrahydride; ar-tetra- 
hadro-c-naphthylamine). 54Hg:CoH3- 
NH; 147.11. Oi, n 1. 5896421, D. 
1.054%, b.p. 276. 8. Soly. v.sl.s.w.; 
s.al.; s.et.; s.dil.a, 


57 —, N-o-telyl- (N-1-naphthyl-o-tolui- 


233.13. 
'Soly. 


dine). CiwHz;NHCGcH.CHs, 
Need.filer. m.p. 94-5, 
y.s.al.; v.s.et.; v.s.bz. 


i.W.; 


Sm.need. Soly. 8. 772w.; v.|. 








58 
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- 43 1-Naphthylamine (a-n a phthyi- 


—, N-p-tolyl- (N-1-naphthyl-p-tolui- 
dine). CioH7NHCsHiCHs, 233.13. 
Pr.f.al. m.p. 79, b.p. 230% Soly. 


 i.w.; s.al.; v.s.et.; s.bz.; sl.s.h.pet.eth. 


59 


| 60 — 


61 


62 


63 


65 


66 


67 


68 


69 — 


70 


71 


72 


er Nephthytamine oy aphthyl- 
amine). HryNHe, 148.08. Leaf-f. 
Wye, eke 64927934. D. 106128, m.p. 
110.2, b-p. 306.1. Soly. s.w.; s.al.; 
s.et.; s.bz. 


hydrochloride. 
179.54. Leaf. Soly. 
s.et.; sl.s. HCl. 


—, N-acetyl- (N-2-naphthylacetamide; 
2- -acetonaphthalide). CwH:;NHCOCH:, 
185.09. Lng.flat need.f.w. Ma.p. 132. 
Soly. s.h.w.; s.al.; slis.et. 


—, N, N-dimethyl-. CioH;N(CHs)2, 
171.11. Col., n 1.644323, DPD. 
1.02953; 1. 04540, b.p. 305. Soly. i.w.; 
s.al.; cet. 


—, N-ethyl-. eA a aly bee by fe 
Col. oil, n 1.6544023, TD. 1.057, m.p. 
<—15,  bep. 315—6(305-7). Soly. 
ivw.; 8.al.; s.et. 

—, N-methyl-  (6-naphthylmethyl- 
amine). Ci9H7NHCH3, 157.09. Oi). 
b.p. 308-1071 (298). 

—, I-nitro-. NOsCiHseNHe, 188.08. 
Or.yel.need.f.al. m.p. 127(123—4). 
Soly. s.h.w.; v.s.al.; s.ac.a. 


CiwHiNH2HCl, 
V-8.W.}. -vu8.al.; 


—, 5-nitro-. NOzCiHsNHe, 188.08. 
Red need.f.al. m.p. 143. Soly. 
v.s.h.al.; s.bz.; ilgr. 

—, 8-nitro-. NO2CwHsNHe, 188.08. 
Red need. m.p. 105. Soly. v.s.al.; 
s.et.; i.lgr. 

—,1-nitroso-. NOCiHsNHa2, 172.08. 


Grn. need. f.al. 150-2. 


sl.s.h.w.; v.s.al.; 


m.p. 
v.s.et. 


Soly. 


hen y Ie. CioH: TNHC6Hs, 
219. il, Rhomb,need.f.me.al. m.p. 
108, b.p. 399.5. Soly. i.w.; s.al; 
s.et.; v.s.chl.; s.h.bz. 
—, 1, 2, 3, 4-tetrahydro-. (6-naph- 
thylamine 1, 2, 3, 4-tetrahydride; ac- 
tetrahydro-B- naphth ylamine). 6Ha:- 


CsH7NH2, 147.11. Liq., m 1.5603922-2, 
D. 1,029”, m.p. 38, b.p. 278.5. Soly. 
s.h.w.; v.8.al.; v.s.et. 


—, N-o-tolyl- (N-2-naphthyl-o-tolui- 
dine). CioH;NHCsHiCHs, 233.13. 
Leaf.f.lgr. m.p. 95-6, .b.p. 400-5. 
Soly. s.al.; s.et.; v.s.bz., lgr., chl., acet. 


—, N-p-tolyl- (N-2- prep lihghep- tolut- 
dine). CioH; NHCcHiCBs, 233.13. 
Red Jleaf.f.al. m.p. 102-3. | Soly. sl.s. 
al.; s.et.; s.bz.; sl.s.lgr. 





For explanations and abbreviations see beginning of table. 
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73 et ape deter ee 8-disulfonic| 88 2-Naphthylamine-4-sulfonic acid 


acid (4-amino-1, 5-naphthalenedisul- 
fonic acid; a-naphthylaminedisulfonic 
acid §). NHe2CioHs(SO3H)2, 303.20 
Rhomb.cr. Soly. v.s.w. 
2-Naphthylamine-4, 8-disulfonic 
acid § (3-amino-1, 5-naphthalenedisul- 
fonic acid; B-naphthylaminedisulfonic 
acid; C acid;. acid IV). H2NCwHs- 
(SO3H)2, 303.20. Soly. s.w. 
2-Naphthylamine - 6, 8-disulfonic 
acid (amino G acid; T-amino-1, 3- 
naphthalenedisulfonic acid). H2N 
H5(SO3H)2,303.20. Monocl.need. Soly. 


8.W. 
a-Naphthylaminemonosulfonie acid 


S. See  1-Naphthylamine-8-sulfonic 
acid. ° 
8-Naphthylaminemonosulfonie acid 


I(of Dahl. 
8-sulfonic acid. 
a-Naphthylaminesulfonic acid. See 
1-Naphthylamine-5-sulfonic acid. 
8-Naphthylaminesulfonie acid F. 
See 2-Naphthylamine-7-sulfonic acid. 
8-Naphthylaminesulfonie acid II. 
See 2-Naphthylamine-5-sulfonie acid. 
1-Naphthylamine-2-sulfonie acid 
(1-amino-2-naphthalenesulfonie 
NH2CiH 6SOsH, 223.14. 
m.p. 272 d. ‘Soly. 0.417; 
i.al.; i.bz. 
{-Naphthylamine-4-sulfonic acid. 
See Naphthionic acid. 
1-Naphthylamine-5-sulfonie acid 
(5-amino-1-naphthalenesulfonic acid; 
a-naphthylaminesulfonic acid; Laur- 
ent's acid). NH>CioHsSO3H-H20, 
241.15. Sm.pl. m.p. 189.5. Soly. 
sl.s.w.; v.sl.s.al.; v.sl.s.et. 
1-Naphthylamine-6-sulfonic acid 
(5-amino-2-naphthalenesulfonic acid). 
NHe2CiH6SOsH, .- 223.14. Col.pl.f.w. 
m.p.d. Soly. 0.03w.; i.al.; i.et. 


See 2-Naphthylamine- 


3.11%, ; 


1-Naphthylamine-7-sulfonic acid 
(8-amino-2-naphthalenesulfonic acid). 
NHAeCiHseSO3sH-H2O, 241.15. Col. 
need.f.w. Soly. 0.464%w.; v.sl.s.al.; 
v.sl.s.et. 

1-Naphthylamine-8-sulfonie acid 


(8-amino-1-naphthalenesulfonic acid; 
a-naphthylaminemonosulfonic acid S; 
Schillkopf's acid). NH2Cr1HsSOsH-- 
H2O, 241.15. Need. m.p. —H20, 130. 
Soly. 0.4219, 0.02%w.; y.sl.s.al.; v.sl.s. 
et.; 8.ac.a. 
2-Naphthylamine-1-sulfonice acid 
(Tobias’ acid; 2-amino-1-naphthalene- 
sulfonic acid). NH2CiH6eSOsH, 223.14. 
Leaf.f.h.w. Soly. sl.s.c., s.h.w.; v.sl.s. 
al.; v.sl.s.et. 





89 


90 


91 


| 95 


naphthylaminemonosulfonic acid I(of 
Dahl)). NH2CioHeSOsH, 223.14. Pr. 
f.w. Soly. 0.062w.; sl.s.al.; v-sl.s.et. 

93 a-Naphthyl cyanide. See 1-Naph- 
thonitrile. 

94 B-Naphthyl cyanide. See 2-Naph- 

thonitrile. 
1, 2-Naphthy lene (1, 2- 
naphthalenediamine*: , 2-diamino- 
naphthalene). CroH NHS, 158.09. 
Leaf.f.w. m.p. 96, b.p. 150-195, 
Soly. s.h.w.; v.s.al; V.s.et. 

96 1, 4- Naphthylenediamine (1, 4- 
naphthalenediamine*; 1, 4-diamino- | 
naphthalene). CoH «(NHe)2, 158.09. 
Pr.f.h.w. m.p. 120. Soly.  sl.s.w.;. 
y.s.al.; v.s.et. 

97 1, 5-Naphthylenediamine (1, 5- 
naphthalenediamine*; 1, 5-diamino- 
naphthalene). Cant 158.09. 
Col.pr.f.et. m.p. p- subl. 


98 


99 


00 


(3-amino-1-naphthalenesulfonic 
NH2CiHsSO3H:-H20, 241.15, 
w. Soly. sl.s.c.w.; v.shs.al.; v.sl.s.et. 
2-Naphthylamine-5-sulfonie acid 
(6-amino-1-naphthalenesulfonic acid; 
B-naphthylaminesulfonic acid ITI). 
NH2CioH 6SO3H, 223.14. Need.f.w. 
Soly. 0.033%°w.; v.sl.s.al.; yv.sl.s.et. 
2-Naphthylamine-6-sulfonic acid 
(6-amino-2-naphthalenesulfonic acid; 
Brénner’s acid), NH2CiwHsSO:H-H20, 
241.15. Leaf. Soly. 0.013%, 0.1619 
w.; y.sl.s.al.; v.sl.s.et. 
2-Naphthylamine-7-sulfonic acid 
(7-amino-2-naphthalenesulfonic acid; B- 
naphthylaminesulfonic acid F). NH2- 
CwHsSO3H-H:20, 241.15. Col.need. 
Soly. 0.0229, 0.281 w.; y.sl.s.al.; v.sl.s. 
et. 

2-Naphthylamine-8-sulfonie acid 
(7-amino-1-naphthalenesulfonic acid; B- 


Soly. v.sl.s.c.w.; s.b.al.; v. 4 et.; v.s8. 
chl. 


1, 6-Naphthylenediamine (1, 6- 
naphthalenediamine*; 1, 6-diamino- 
naphthalene). CioHe(NHe)2, 158.09. 
Need.f.w., n 1.708394, D. 1.147%, 
m.p. 78. Soly.  v.sl.s.c., .s.h.w.; 
s.h.al.; sl.s.et. : 

1, 7-Naphthylenediamine (1, 7- 
naphthalenediamine*; 1, 7-diamino-. 
naphthalene). CioHe(NHsz)2, 158.09. 
Leaf.f.bz.; need.f.w. m.p. 117.5. 
Soly. sl.s.w.; v.s.al.; v.sl.s.et. 

1, 8- Naphthylenediamine (1, 8- 
naphthalene diamine*; , 8-diamino- 
naphthalene). Cit (NEG 158.09. 

Col.cr,f.al., n 1.682894, D. 1.127%, 
m.p. 66.5, b.p. subl. 205% Soly. 
sl.s.w.; v.s.al.; v.s.et. 
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2, 3-Naphthylenediamine (2, 3-| 15 —, 
naphthalenediamine*; 2, 3-diamino- 
naphthalene). CioHe(NH2)2, 158.09. 

a wn m.p. 191. Soly. v.s.al.;| 16 
s.et. . 

2, 6-Naphthylenediamine (2, 6- aa 
naphthalenediamine*; 2, 6-diamino- 
naphthalene). CioHs6(NH:)2,  158.09.| 18 


Need.f.w. m.p. 216. 
w.; v.sl.s.al.; v.sl.s.et. 
Naphthyl esters. See ‘naphthyl 
ester,’’ under the names of the acids. 
1-Naphthyl ether (1-(1-naphthozy)- 
naphthalene*; —_ a-dinaphthyl ether). 
(CioH7)20, 270.11. Col.leaf. m.p. 
110, b.p. > 360. Soly. i.w.; s.h.al.; 
s.et.; s.bz., h.ac.a. 

1, 2’/-Naphthy] ether (a, 8’-dinaphthyl 
ether; 1-(2-naphthoxy) naphthalene). 
C1oH7OCi0H7, 270.11. Need.f.al. + et. 
m.p. 81, 26415, Soly. i.w.; 
sl.s.al.; s.et.; s.bz., chl. , 
2-Naphthyl ether (2-(2-naphthozry)- 
naphthalene*; B-dinaphthyl ~ ether). 
(CioH7)20, 270.11. Col.need.f.al. m.p. 
105, b.p. 250% sid. Soly. i.w.; 
s.h.al.; v.s.et.; 8.bz., h.ac.a. 
1-Naphthyl ketone (a, a-dinaphthyl 
ketone). CioHz7COCiH7, 282.11. Need. 
f.et. m.p. 104, b.p. subl. Soly. 
s.h.al.; sl.s.et.; v.s.bz.; s.H2S0Os, chl.; 
sl.s.h.ac.a., lgr. 

1, 2’-Naphthyl ketone (a, 6’-dinaph- 
thyl ketone). CioH7COCioH7, 282.11. 


Soly. v.sl.s.h. 


. Col.need.f.al. m.p. 136—7(135), b.p. 


08 


09 


10 
11 


12 


13 


~14 


subl. Soly. 1.34al.; v.s.et.; 8.bz. 
2-Naphthyl ketone (8, 8’-dinaphthyl 
ketone). CywH7COCi0H7, 282.11. 
(1) Need.f.et. m.p. 125.5. Soly.i.w.; 
.37 al, 
(2) Leaf.f.chl. + et. m.p- 164.5. Soly. 
iw.; 0.08%al.; sl.s.et.; s.chl. 
Naphthyl mercaptan. 
thol, thio-. 
2-Naphthyl salicylate. See Betol. 
Narceine. C2s:H27NOs3H20, 499.27. 
Col.pr.f.w. rR: anh. 170. Soly. 
0.0783w.; O.lal.; iet.;  0.0117CCh; 
s.alk., NHsOH; sl.s.chl.; i.bz. 2 
—,; bisulfate. Co3H27N Os: H2S04°10H20, 
723.45. Cr.powd. or need. m.p. 
d.yel. Soly. s.w.; s.h.al.; s.chl. 
—, hydrochloride. _C2sH2;NOs HCl- 
3H2O, 535.73. Yel.cr.f.HCl. m.p. 
anh. 192. Soly. sl.s.w.; s.al.; s.me.al. 
Narcotine. C2H»sNO7, 413.19. Col. 
rhomb.need.f.al., [a] — 207.35°p. D. 
1.374, m.p. 175, spe. de 
0.0042°w.; 12°al.; 0.84, 2.1% et.; v.s.chl.; 
s.bz., CS2, et.ac., acet., pet.eth. 


See Naph- 





19 
20 
21 


22 
23 


24 
25 
26 


27 
28 


29 


30 
31 


32 


36 


37 


hydrochloride. 
H20O, 467.67. 


C22H»3NO7-HCl:- 
Wh.lust.cr. m.p. 197-8. 
Soly. s.w.; s.chl. 

di-Narcotine. See Gnoscopine. 
Narcotine hemipic acid. See Hem- 
tpic acid. 

Naringin. C2:H2»Ow(?), 
Sm.pr. m.p. anh. 171. 
s.h.w.; v.8.h.al.; et. 
Neohexane. See 
methyl-*., 
Neopentane. 
methyl-*, 
Neopentyl alcohol. 
2, 2-dimethyl-*. 


496.22 (2). 
Soly. sl.s.c., 
Butane, 2, 2-di- 
See Propane, 2, 2-di- 


See 1-Propanol, 


Neral. See Citral b. 

Nerolin(mew). See Ether, ethyl 2- 
naphthyl. 

Nerolin(old). See Hther, methyl 2- 
naphthyl. 

Neurine (trimethylvinylammonium hy- 
droxide). CH2:CHN(CHs:)30H, 103.11. 
Syrup. Soly. s.w.; s.al.; s.et. 
Nevile-Winther acid. See 1-Naph- 


thol-4-sulfonie acid. 
Ngai camphor. See /-Borneol. 


Nicoteine. CiHwNe, 160.11. 
1.078”, b.p. 267. 
Nicotine. CioHiusN2, 162.13. Col.oil, 
n 1.5239222-4; [ae] — 161.55°- D. 
1,0092422, m.p. <—80, b.p. 247.3. 
Soly. cw.; al.; et.; v.s.chl., 
pet.eth., oils. 
—, hydrochloride(d). CioHisN2-2HCl, 
235.05. Deliq.cr. Soly. s.w.; s.al. 
picrate. CroH14Neo:2CsH3N307, 
Yel.need. or pr. m.p. 218. 
CioHisN2-C7H6Os, 
117.5. Soly. 


D. 


620.22. 
salicylate. 
300.17. Wh.pl. m.p. 
8.W.; 8.al.; s.et. 

—, tartrate (nicotine _bitartrate). 
CoH uNe2-2CiH606°2H20, 498.25. Red- 
ish-wh.cr. m.p. 88-90. Soly. v.s.w.; 
s.al.;-s.et. 

Nicotinie acid (3-pyridinecarborylic 
acid*). CsHsaNCOOH, 123.05. Col. 
need. m.p. 229-30 (232), b.p. subl. 
Soly. sl.s.c., s.h.w.; 0.73”al.; v.sl.s.et. 
a N-methylbetaine. See Trigonel- 
une. 

—, 2-hydroxy-. CsHs;3N(OH)COOH, 
139.05. Need.f.w. m.p. a 256; 6 
301-2 d., b.p. subl. Soly. sl.s.h.w.; 
sl.s.al.; sl.s.et.; v.sl.s.chl. 

—, 1, 2, 5, 6-tetrahydro-1-methyl-. 
See Arecaidine. 


For explanations and abbreviations see begrmning of table. 
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38 


46 
47 


48 
49 


50. 


51 


5% 


53 


58 


59 


Nicotyrine (3-( L-methyl-2-pyrryl)pyrts 
dine; ferent) CioHioNe, 158.09. 
Need.f.h.w. .1243, m.p. 108, 


b.p. 2836-90739 (280-1). 
s.h.w.; 8.al.; s.et. 
Niobe oil. See Benzoic acid, methyl 
ester. 
Nitramine, diethyl-. 
amine, N-nitro-. 
—, dimethyl-. 
N-nitro-. 
—, methylpicryl-. See Tetryl. 
—, phenyl-. See Aniline, N-nitro-. 
—, n-propyl-. See Propylamine, N- 
nitro-. 
Nitranilic acid (2, 5-dihydroxy-3, 6- 
dinitroquinone). (NOz)2Cs602(OH)s», 
230.03. ie ee reer: ‘m.p. 100, 
b.p. 170 d._ Soly. v.s.w.; v.s.al.; Let. 
Nitranilide. See Aniline, N-nitro-. 
Nitric diethylamide. See Diéiethyl- 
amine, N-nitro-. 
Nitric dimethylamide. 
methylamine, N-nitro-. 
Nitrie ether. See Hthyl nitrate. 
Nitro-. See the parent compounds 
(e.g., for nitrobenzene see Benzene, 
nitro-). 
Nitroerythrite. 
nitrate. 
Nitroform (trinitromethane). CH- 
(NOo)s) 151.03. Col.oil or wh.er. BD. 
1.596724;%, m.p. 15, bop. 45-7" exp. 
Soly. s.w.; s.alk 
Nitroglycerin (glycerol trinitrate; 
quicerys nitrate; trinitrin; glonoin; etc.). 
C3H5(ONOz)s;,' 227.06. Col.-yel.liq., 7 
1.482186, DPD. 1.601, m.p. 2.9; 13.2, 
b.p. exp.260. Solky. 0.18°w.; 2bal.; 
oet.; 7me.al. 
Nitrolie acid, ethyl-. 


trolic acid. 
—, methyl-. See Formonitrolic acid. 


Nitromannite. 
nitrate. 


‘Nitron (4, 5-dihydro-1, 4-diphenyl-3, 5- 
phenylimino-1, 2, 4- triazole). Coo i6- 
Na, 312.16. Yel.need. m.p. 189 d. 
Soly. i.w.; s.al.; sl.s,et.; s.bz., acet., 
chl., ét.ac. 
Nitrosamine, diethyl-. 
amine, N-nitroso-. 
—, diisopropyl-. 
amine, N-nitroso-. 
—, dimethyl-. 


N-nitroso-. 


Soly. al.s.c., 


See Diethyl- 


See Dimethylamine, 


See  Di- 


See Erythritol, tetra- 


See Acetoni- 


See Mannitol, hexa- 


See Diethyl- 
See Diuisopropyl- 


See Dimethylamine, 





60 
61 
62 


63 


66 
67 
68 


69 


70 


7 


7 


79 
80 


$1 
82 


—, diphenyl-. See Diphenylamine, 
N-nitroso-. oy9 HOA 

—, dipropyl-. See Dipropylamine, 
N-nitroso-. 

—, methy!phenyl-. See Apine, 
N-methyl-N-mnitroso-. r 

Nitroso-. See the parent compounds 
(e.g., for nitrosobengene see Benzene, 
nitroso-). 

Nitrous diethylamide. See Diethyl- 
amine, N-nitroso-. . 
Nitrous diisopro FOpylaunisiey See Di- 
isopropylamine, nitroso- 

Nitrous dimethylamide. See Di- 
methylamine, N-nitroso-. 

Nitrous diphenylamide. See Di- 
phenylamine, N-nitrose-, 

Nitrous dipropylamide. See Di- 


propylamine, N-nitroso-. 

Nitrous ether. See Ethyl nitrite. 
Nonadecane* (n-nonadecane). . CHs- 
(CH»)17;CHs, 268.31. Leaf., n 1. 43654-6, 
D. 0.7772, m.p. 32, b.p. 330. Soly. 
i.w.; sl.s.al.; s.et. 
Nonadecanoie acid* (n-nonadecylic 
acid). CH3(CH2)1zCOOH,. . 298.30. 
Glit.leaf.f.al. m.p. 66.5, b.p. 29910, 
Soly. i.w.; sls.al.; s.et. , ; 
1-Nonadecanol* (n-nonadecyl alco- 


hol). CHs(CH2)isOH, 284.31. Opaque 
cr. M.p. 62, 

10-Nonadecanone* Seat a] 
nonyl -ketone). (CoH 19060" 

Leaf.f.al. m.p. 58, b.p. >350. ee 
iww.; 8.h.al.;s.et. ? 
n-Nonadecyl aleohol. See 1-Nona- 
decanol*. 

n-Nonadecylic acid. See Nona- 
decanoic acid*. 

Nonamethylene glycol. See 1, 9- 


Nonanediol*. 


Nonanal, oxime. 
hyde, oxtme. 


Nonanamide*. 


See Pelargonalde- 


See Pelargonamide. 


Nonane* (n-nonane). CHa(CH2):- 
CHs, 128.16. Col,liq., n 1.4056. D. 
0.71772, m.p. 53.7 "(=61: 0), b.p. 
150.72. Soly. i.w.; v.s.al.; v.s.et. 
Nonanedicic acid*. See  Azelaic 
acid. 

1, 9-Nonanediol* (nonamethylene gi gly 
CH20H- 


dol; enneamethylene gee). 
(CH2)7CH2OH, 160. b.p. 147—50*. 
Soly. sl.s.w.; s8.al.; i.et. 


Nonanenitrile*. See Pelargono- 
nitrile. 


Nonanoie acid*. See Pelargonic acid. 


* Name approved by the International Union of Chemistry, 
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83 1-Nonanol* (n-nonyl alcohol). CHs- 


(CH2);CH2OH, 144.16. Collig., n 
1.43202, D. 0.827978, mip. —5, 
bie 213.5(215).  Soly. i.w.;. »al.; 
cet. 


(2-heptyl-2-methyl- 
anol). H3(CH2) «CH(CH:)CH2- 
; 17. Lig. D. 0.8493, b.p. 
Soly. i.w.; s.al.; s.et. 


eth 
O8#, 
ae 


85 2-Nonanol* (hepiylmethylcarbinol). 


CHsCHOH(CH2)sCHs, 144.16. Col. 
lig., n. 1.4290. D. 0.819025; 0.847122, 
m.p. —35,b.p. 193-4 (198.3). Soly. 
i.w.; 8.al; s.et. 


86 3-Nonanol* (ethylhexylcarbinol). 


88 5-Nonanol* 


89 —, 2, 8-dimethyl-* 


i 
i 
I 


CH3:CH2CHOH(CH2)sCHs, 144.16. 
Liq. D. 0.82522, m.p. —22, b.p. 
194-57,  Soly. i.w.; s.al.; s.et. 


87 4-Nonanol* (amylpropylcarbinol). 


144.16. 


CH3(CH»2)eC HOH(CH2)sCHs, 
Soly. 


Liq, D. 0.8282, b.p. 192-3. 
“i-w.; s.al.; s.et. 

(Cs- 
oil, n 


Soly. 


(dibutylearbinol) , 

(Hs)eCHOH, 144.16. Thick 

1.428918. D. 0.82318, b.p. 194. 

i.w.; all; et. 

(ditsoamylcar- 

{(CH3)2CH(CH2)sp/CHOH, 

Liq. D. 0.830544-5, Db.p. 

Soly. i.w.; s.al.; s.et. 


binol). 
172.39. 
105%. 


90 2-Nonanone* (hepiyl methyl ketone). 


CH3CO(CHe2)sCH3, 142.14. Lig. D. 
0.8317, m.p. —8.2 (—19), b.p. 194-6. 
‘Soly. i-w.; s.al.; s.et. 


‘91 3-Nonanone* (ethyl hexyl . ketone). 

+ CaHsCO(CH2)sCHs, 142.14. .Pr. D. 

| 0.840°, m.p. -—8, b.p.. 190. Soly. 

|- s.al.; s.et. 

92 5-Nonanone* (dibutyl ketone). (CH;- 

|  CH2CH2CH2)2CO, 142.14. Col.liq., n 
1.4215, D. 0.82703, m.p. —5.9, 


93 —, 2, 8-dimethyl-* (diisoamyl ketone; 


Soly. v.sl.s.w.; 
2. 


b.p. 186—7 (181-2). 
s.al.; s.et.; v.s.chl., CS 


tsocaprone; diisopentyl ketone). 
ee eC Raab CO, 170.17. Yel. 
oil. 

Soly. i.w.;'s.al.; s.et. 


94 Nonanoyl ehloride*. See Pelargonyl 


chloride. 
95 1-Nonene* (a-nonylene). CHs(CH2)s- 
/ +) CH:CHa, 126.14. Col.liq. D. 0.7433 


_ (0.7315), b.p. 149.9. Seoly. i.w.; s.al.; 


s.et. 


96 1-Nonine. See 1-Nonyne*. 


97 -n-Nony! aleohol. 
98 Nonylamine (n-nonylamine). 


See 1-Nonanol*. 


CH:- 
(CH:)7;CH2NH2, 143.17.’ Liq. b.p. 


195(201). . Soly. i.w.; s.al.; s.et. 





- 0.820848, m.p. 14.6, b.p. 226. 





99 n-Nonyl cyanide. 


00 
OL 
02 
03 


04 


06 
07 


0s 
09 


10 


11 


13 


14 


15 


16 


17 


18 
19 


23 


See Caprinitrile. 
a-Nonylene. See 1-Nonene*. 
n=-Nonylie acid. See Pelargonic acid. 
Nonylone. See 9-Heptadecanone*. 


Nonyl sulfate (di-n-nonyl sulfate). 
[CA s(C Hs) BOs 350.36. m.p. 41.9— 


1-Nonyne*  (l-nonine; _n-heptylacet- 
CH:C(CH2)sCHs, 124.12. 
D. 0.7924, m.p. —36, b.p. 
Soly. i.w.; s.al.; s.et. 
Norcamphane, 2, 2-dimethyl-3- 
methylene-. See Camphene. 
7, 7-dimethyl-2-methylene-. 
See a-Fenchene. 
—, 2-keto-1, 7, 7-trimethyl-. 
Camphor. 
—,1,7,7-trimethyl-. 
—, 2, 2, 3~trimethyl-. 
phane. 
2-Norcamphanone, 1, 3, 3-tri- 
methyl-. See Fenchone. 
di-Norleucine (dl-a-aminocaproic 
acid; dl-glycoleucine; dl-2-aminohexan- 
otc acid*). CH3(CH2)sCH(NH2)CO= 
OH, 131.11. Shiny leaf. m.p. 327 d. 
Soly. 1.18%, 2.887w.; 0.267% 75% al. 


d-Norleucine (d-a-aminocaprotc acid; 
d-2-aminoheranoic_ acid*; _d-glycoleu- 
cine). CH:2(CH2)sCH(NH2)COOH, 
131.11. Hex.leaf.f.w. m.p. 301 d. 
Soly. 1.5%5w.; ial. 

l-Norleucine (/-a-aminocaproic acid: 
1-2-amindhexanoic acid*; I-glycoleucine) . 
CH;(CHs)sCH(NH2) COOH, 131.11. 
Leaf.f.w. m.p. 301 d. Selby. 1.61%w. 


See 


See Camphane. 
See Isocam- 


Normenthane.:» See Cycloherane, iso- 
propyl-. 
3-Nortropanol, 8-methyl-. See 


Tropine. 

Nosophen. See Phenolphthalein,; 
3’, 3’, 5/,5’’-tetraiodo-. 

Novocain. See Procaine, hydrochlo- 
ride. 

Nucin. See Juglone. 

Ocimene (3, 7-dimethyl-1, 3, 6-octatri- 
ene*(one  form)). (CH3)2C:CHCHoe- 
CH:C(CH3)CH:CHe, 136.12., Liq., nv 
1.48834, D. 0.80145, b.p. 176-8. 
9,12-Octadecadieneie acid*. 
Eleostearic acid. 

9, 13-Octadecadienoie acid*(?). See 
Eleomargarie acid. 

Octadecanal*. See Stearaldehyde,. 
Octadecanamide*. See Stearamide. 


See 





+ 


For explanations and abbreviations see beginning of table. 
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Octadecane* (n-octadecane).. CHs-— 
(CHe2)isCHs, 254.30. Cr, fal. n 
1.434952, D. 0.768%, m.p. 28, 
b.p. 317. Soly. i.w. sl. s.al.; s.et. 
Octadecanenitrile*. See Stearoni- 
trile. 

Octadecanoie acid*. See Stearic 
acid. 

Octadecanoic anhydride*. See 


Stearic anhydride. 
1-Octadecanol* (n-octadecyl alcohol). 
CH3(CH»)1sCH20H, 270.30. -Leaf.f.al. 
D. 0.812452, m.p. 59 ae 85), b.p. 
210.5%. Soly. i.w.; s.al.; 
Octadecanoyl eiiariice 
chloride. 
9, 12, 15-Octadecatrienoic acid*. 
See a-Linolenic acid. 
9-Octadecenamide*. 
9-Octadecenoic acid*. 
acid; Oleic acid. 
—, 12-hydroxy-*. 
acid. 
n-Octadecyl alcohol. 
decanol*. 
n-Octadecylic acid. See Stearic acid. 
Octadeeyl sulfate (di-n-octadecyl sul- 
fate). ee aac gel 602.64. m.p. 
70.2-0.7 
9-Octadecynoic acid*. 
acid. 
Octadiene. See Conzlene. 
2, 7-Octadiene, 2-methyl-6-meth- 
ylene-. See Myrcene. 
2,6 (and 2,%)-Octadienoic acid, 
3, 7-dimethyl-*. See Geranic acid. 
1,6-Octadien-3-ol, 3,7-di- 
methyl-*. See Linalodl. 
Octamethylene glycol. 
Octanediol*. 
Octanal*. See Caprylaldehyde. 
Octanamide*. See Caprylamide. 
Octane* (n-octane). CHs(CH2)sCHs, 
114.14. Col.liq.,n 1.3975. D. 0.7036, 
m.p. —56.5, b.p. 125.8 (124.6). 
Soly. 0.0015'*w.; sl.s.al.; s.et. 
—,1-amino-. See Octylamine*. 
—, 2-amino-. See Heptylamine, a- 
methyl-. 
1-bromo-* 


ne Stearyl 


See Elaidic 


See Ricinoleic 


See 1-Octa- 


See Stearolic 


See 1,8 


(n-octyl bromide). 
CH(C H2)sCH2Br, 193.05. Liqg., n 
1.4503". D.d. 116024; 1.11842, m.p. 
—55, b.p. 202-3 (201.5). Soly. i.w.} 
oal.; et. 

2-bromo-*(I)  (l-see-n-octyl bro- 
mide). CH;CHBr(CH2)sCHs, 193.05. 
Liq. D. 1.099%, b.p. 191 (91-3%). 
Soly. i.w.; wal.; wet. 


See Oleamide. |: 
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1-chloro-* 
CHs(CH:)CHsCh 
0.874522, b-.p. 
v.s.al.; v.8.et. 


2-chloro-* 
CH3(CH»)sCHCIC 
D. 0.87154, b.p. 
v.s.al.; s.et. 


2, 7-dimethyl-* (biisoamyl) 
(CHs)2CH(CH»)«CH(CHs)s, 142.1 
Liq., n 1.41049 D. 0.7264044, m. a 
—52.5, b.p. 160 (156-8). Soly. s.w.; 
s.al.; 8.et.; s.ac.a. 
—, 1-ethoxy-*. 
octyl. 

1-iodo-* (prim-n-octyl iodide). 
CH3(CH2):I, 240.05. Liq., n 1.489. 
D. 1.3415 (1. 35311), m.p. 


= (n-oetyl chloride). 
148.59. Liq. D. 
184.6. Soly.  i.w.; 


sec-octyl chloride). 
148.59. Liq. 
173. Soly. i.w.; 


See Ether, ethyl 


b.p. 255.5. Soly. i.w.; s.al.; s.et. 

—, 3-methyl-*, (d-amylethyl- 
methyl methane). Soliant 
(CHa)sCHs, 128.16. Col.lig. DBD. 
es b.p. 142-3. Soly. i.w.; i-al. 
8.ev. 

—, 1-octyloxy-*. See Octyl ether. 
—, 1i-phenoxy-*. See LZther, octy 
phenyl. 

1, 1-Octanedicarboxylie acid. Se 


Malonic acid, heptyl-.* 
Octanedioic acid*. See Suberic acid 


1, 8-Octanediol* (octamethylene gly 
col). “map. 3, bebe 172 146.14 
Need. m P- p- 172, Soly. 
sl.s.w.; s.al.; 

4, 5-Octanediol* (octylene glycol (on 
form)). Ce eee 146.14. 
(a) Liq. b.p. 112-510, i.w. 

(8) Ae 123-4, b.p. 118-8. Soly 
i.w.; sl.s.et. 


Octanenitrile*. See Caprylonitrile. 
Octanoic acid*. See Caprylic acid. 


Octanoic anhydride*. See Capryli 
anhydride. 


1-Octanol* aah a ri-n 
octyl alcohol) SH3(CH2)sCH2OH 
130.14. Col.liq., nm 1.480, 1.429815 
D. 0.827; 0.826644, m.p. —16.3, b.p 


194 (195.5). Soly. s.w.; eal.; cet. 
—, acetate (n-octyl acetate). CHsCOO 
(CH2);CHs, 172.16. Colliqg. D 
0.885%, m.p. —38.5, b.p. 210. Soly 
i.w.; s.al.; s.et. 

—, esters of other organic acids. 
‘* octyl ester’ 


See 
’ under the corresponding 


acids. 
—, nitrate. See Octyl nitrate. 
—, nitrite. See Octyl nitrite. 


* Name approved by the International Union of Chemistry. 
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36 
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78 
79 
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82 


83 pri-n-Octyl 
tanol*. 


ae 


86 Octylamine (l-aminodctane; pri-n- 
octylamine). CH3(CH»2)sCH2N Ho, 
129.16. Col.liq., n 1.430. D. 0.7772, 
b.p- 180. Soly. y.sl.s.w.;  v.s.al.;/ 
~-v.s.et. 
87 sec-n-Octylamine. See Heptyl- 
amine, a-methyl-*, 
‘88 n-Octyl bromide. See Octane, 1- 
bromo-*. 
89 sec-n-Octyl bromide. See Octane, 
2-bromo-*. 
90 n-Octyl chloride. See Octane, 1- 
chloro-*. 
$1 sec-n-Octyl chloride. See Octane, 
2-chloro-*, 
92 n-Octyl cyanide. See Pelargono- 
nitrile. 


>. a. = + 
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1-Octanol, 
Pa gen ci gad = (CH3)2CH(CH2)3- 
CH(CH;)CH2CH2OH, 158.17. Liq. 


D. 0.8333, b.p. 221-3. Soly. i.w.; 
s.al.; s.et. 

2-Octanol* (methylhexylcarbinol; sec- 
n-octyl alcohol). CH;CHOH(CH2);- 
CHs, 130.14. Col. oily liq., n 1.4260. 
D. 0.8193, m.p. —38.6, b.p. 178.5 
(179). Soly. i.w.; s.al.; s.et. 

—, %-methyl-* (hexyldimethylcar- 
binol). (CH3)2COH(CH2)sCHs, 144.16. 
Liq. b.p. 178. Soly. i.w.; s.al.; s.et. 
3-Octanol, 3-ethyl-* (amyldiethyl- 
carbinol; tert-decyl alcohol). (C2Hs)2- 
COH(CH2)sCHs, 158.17. Col.oil. D. 
0.836024, b.p. 199. Soly. i.w.; s.al. 


2-Octanone* (herylmethyl ketone). 
CH3:COCeHiz, 128.12. Col.lia., 7 


1.41613. D. 0.818, m.p. —20.9, 


' b.p. 173.5. Soly. i.w.; ~al.; et. 


3-Octanone* (amyl ethyl ketone). 
C2HsCO(CH2)4CHs, 128.12. Col.liq. 
D. 0.8503, b.p. 168. Soly.i.w.; ~al.; 
cet. 
Octanoyl chloride*. 
chloride. . 
1, 3, 6-Octatriene, 
See Ocimene. 
6-Octen-1-ol, 3, 7-dimethyl-. 
Rhodinol. 
‘1-Octine. See 1-Octyne*. 
n-Octoie acid. See Caprylic acid. 
n-Octoic anhydride. See Caprylic 
anhydride. 
n-Octyl acetate. 
tate. 


See Caprylyl 
3, 7-dimethyl-. 


See 


See 1-Octanol, ace- 


aleohol. See 1-Oc- 


See 2-Octanol*. 


sec-n-Octyl alcohol. 
See Caprylalde- 


n-Octyl aldehyde. 
hyde. 
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3, 7-dimethyl-*(i) (tet-| 93 Octylene (caprylene). 





CsHy5, 112.12. 
Col.liq.,n 1.4087. D. 0.722!7;0.715522, 
m.p. 104, b.p. 123. Soly. i.w.; s.al.; 
s.et. 

Octylene glycol. 
diol*. 

Octyl ether (1-octyloxryoctane*; di-n- 
octyl ether). (CsHiz)20, 242.27. Liq. 
D. 0.8205, 0.80517, b.p. 291.8. Soly. 
sl.s.w.; s.al.; s.et. 

n-Octylic acid. See Caprylic acid. 
pri-n-Octyl iodide. See Octane, 
1-iodo-*, 

Octy! nitrate (n-octyl nitrate). CH:- 
(CH2)7NOs, 175.14. Lig. D. 0.841937, 
b.p. 110-2”. 

Octyl nitrite (n-octyl nitrite). 
(CHs);0NO, 159.14. Grn.liq. 
0.86217, bsp. 174-5. 

Octyl_ sulfate (di-n-octyl sulfate). 
(CH3(CH2)7]2SO4, 322.33, n 1.4408%. 
D. 0.966133, m.p. 20.3, b.p. 166.12. 
1-Octyne* (l-octine; n-herylacetylene; 
caprylidene). CH:C(CH»)sCHz, 


See 4, 5-Octane- 


CH:- 
D. 


110.11. Col.liq. D. 0.770, b.p.-125. 
Soly. i.w.; v.s.al.; v.s.et. 

2-Octynoic acid, methyl ester 
(‘‘methyl _heptinecarbonate’’). CHs- 
(CH2)4C:CCOOCHs, 154.11. —D. 
0.9524°, b.p. 107%. Soly. iw. 
Oenanth-. See Enanth-. 

Oil of wintergreen, artificial. See 


Salicylic acid, methyl ester. 


Oleamide (9-octadecenamide*(one 
form); oleic acid amide). Ci7H33- 
CON He, 281.28. Cr.m.p.76. Soly. 
i.w.; s.al.; s.et. 


Oleic acid (9-octadecenoic acid*(one 


form)). CsHi;CH:CH(CH:);COOH, 
282.27. Col.need., nn. 1.463177. DPD. 
0.89554, m.p. 14, b.p. 286°. Soly. 


iw. cal.; eet.; s.bz., chl. 
—, benzyl ester. Ciz7HsCOOCH2Cs;- 
Hs, 372.31. D. 0.933033, b.p. 2377. 
Soly. i.w.; s.al.; v.s.et. 

—, butyl ester (butyl 9-octadecenoate* 
(one form)). CsHi;CH:CHC7His- 
COOC:sHs, 338.33. Liq. D. 0.868%, 
b.p. 180-952; 173-235". Soly. i.w.; 
s.al.; s.et. 

—, diethylene glycol ester. 


Diethylene glycol. 

—, ethyl ester. CsHi7CH:CH(CHz2);- 
COOC2Hs, 310.30. Liq. D. 0.8715: 
0.8671%, b.p. 205-8. Soly.  i.w.; 
cal.; cet. 

—, isoamyl ester. CirHsCOO(CH2)- 
CH(CHs)2, 352.34. Col.lig. b.p. 223— 
41°. Soly. i.w.; s.al.; v.s.et. 


See under 


For explanations and abbreviations see beginning of table. 
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Oleic acid, methyl ester (methyl oleate) . 
CyyHsCOOCHs, 296.28. Oil. D. 
0.87918, b.p. 216-722 (189-912). Soly. 
ji.w.; al.; wet. 

_, pephese pleas 1 ester. Ci7Hss- 
Pee sH4sCsHs, 476.34. m.p. 
Olein. See Glycerol, trioleate. 
Opianie acid (5, 6-dimethoryphthal- 


aldehydic acid). (CH30)sCsH2(CHO)- 
COOH, 210.08. Need.f.w. m.p. 150, 
b.p. 160d. Soly. 0.25, 1.710w,; s.al.; 
s.et. 


Orcein. C2sH2s4N207, 500.20. Red- 
br.powd. Soly. s.al.; i.et.; s.acet., 
alk., ac.a.;i.bz., chl., CS2, 


Orcinol (5-methyl-1, 3-benzenediol*; 
5-methylresorcinol; 8, 5-dihydroxytolu- 
ene). CHsCsH3(OH)2, 124.06. ol. 
monocl.ecr.f.chl. D. 1.2904, m.p. 
+1H20O, 58; anh. 107-8, b.p. 289-90. 
Soly. s.w.; v.s.al.; v-s.et. 

—, 2,4, 6-trinitro-. (NO2)sCs(CHs)- 
(OH)2, 259.06. Lng.yel.need. m.p. 
163.5, b.p. exp. Soly. i.w.; sl.s.al.; 
sl.s.et.; v.s.h.bz. 


B-Orcinol. See Resorcinol, 2, 5-di- 
methyl-. 
Orcinolphthalein. 


C22H160s, 360.12. 
Col.prf.acet. m.p. 230d. Soly. i.w.; 
s.al.; icet.; s.h.ac.a., alk.; i.bz. 
Orexin. See Quinazoline, 
hydro-3-phenyl-. 

Ornithine (a, &diaminovaleric acid; 
2, 5-diaminopentanoice _acid™). Ae 
(NH2)(CH2)2CH(NH»)COOH, 132.11. 
Syrup. Soly. v.s.w.; v.s.al.; sl.s.et. 


3, 4-di- 


See Arginine. 
4-everninate. 


—, N5-guanyl-. 
Orsellinie acid, 
Evernic acid. 
4-methyl ether. 


See 


—_— See Hverninic 
acid. 

o-Orsellinie acid (4, 6-dihydroxy-o- 
toluic acid; orsellinic acid). (HO) 2Ce- 
H»e(CH;)COOH, 168.06. Need.f.acet. 
m.p. —H20, 100; 176 d._Soly. s.w.; 
s.al.; 15.72%et.; s.glyc.; sl,s.bz. 
Orthanilic acid (0-aminobenzenesul- 
fonic acid, _o0-anilinesulfonic acid). 
NH2CeH1SOsH -$H20, 182.13. Col.pr. 
m.p. d. Soly. 1.57%w.; v.sl.s.al.; 
v.slLs.et. 
Orthoacetic acid, triethyl ester 
(1, 1, 1-+triethoxyethane*). CHsC(OCe 
Hs)s, 162.14. Col.liq. D. 0.884748, 
b.p. 142. Soly. ~al.; et. 
Orthocarbonic acid, tetraethyl ester 
(tetraethoxy methane*). C(OC2Hs5)4, 
192.16. Col.lia:, n 1.393. D. 
0.919738, b.p. 159. Soly. val.; eet. 
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44 
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—, tetrapropyl ester (n-propyl ortho- 
carbonate; tetraproporymethane). C- 
(OC3Hz) 4, 248.22, ollig. D. 0.91138, 
b.p. 224.2. 


Orthodiazine. 


Orthoformic acid, triethyl ester 
(triethoxrymethane*). HC(OC2Hs)s, 
148.12. Colliq.. D. 0.89717, m.p. 
—76.1, b.p. 145.9 (143-5). Soly. 
s.d.w.; 8.al.; 8.et. 


See Pyridazine. 


—., triisopropyl ester eeoprepyl ortho- 
formate; triisopropoxzym ne). HC- 
[OCH(CHs)2}s, - 190.17... Liq.- -D. 


0.8621, b.p. 166-8. 


—, trimethyl ester (trimethoxymeth- 
ane). HC(OCHs)s, 106.08. D. 0.974%, 


*b.p. 101-2. 


: papery ester  (triphenoxymeth- 
ane). H(OCsHs)s; 29212, Cr,.m.p. 
71, b.p. 265°. Soly. s.al.; s.et.. - 
—, tripropyl ester (n-propyl ortho- 
formate;  triproporymethane). : 
(OCsH7)3, 190.17. iq. D. 0.8805 
b.p. 105°. Sely. 2.1¥%w. 
7-Oxabicyclo[2, 2, Iheptane-2, 3- 
dicarboxylic anhydride, 2, 3-di- 
methyl-. See Cantharidin. 
6-Oxabicyclo[3, 2, Ljoct-3-ene, 4, 7 
q-trimethyl-. See Pinol. 
Oxalacetic acid, diethyl ester (diethy 
oxobutanedioate*; diethyl tes daitareh 
dioate*). |C2sHs0OCCOCH:COOC:H 
or C:Hs00CC(OH) :CHCOOC2Hs 
188.09. Col.liq., mn 14561415*, D 
1.159, b.p. 132%. Soly. iw.; weal 
wet.; bz. 

Oxalaldehyde. See Glyoral. 
Oxalaldehydic acid. See Glyoxyli 
acid. 

Oxalamide. See Oxamide. 

Oxalan. See Oxaluramide. 

Oxalic acid (ethanedioic acid*). co 
OHCOOH-2H20, 126.05. Col.monoel. 
n 1.440, 1.475, 1.625. D. 1.653, m.p 


101; 189 anh., b.p. subl, 150. Sol 
9.515, 120%w.; 2é¢ al; 1.87, a 
l ethane 


16.9et.; i.chl., pet.eth., bz. 
—, diallyl ester (di-2-propen 

dioate*; allyl oxalate). (COOCsHs). 
170.08. Oil. D. 1.055, bep. 21% 
Soly. i.w.; s.al. - 
—,dianilide. See Oxanilide. 

—, dibutyl ester (dibutyl ethanedioaté” 
butyl oxalate). (COOCH:CH:CH 


CHs)2, 202.14. .Col.tiq. dD. 1.01 
b.p. 243.4. Soly.i. w.; s.al.; 8.et. 


* Name approved]by the International Union of Chemistry. 
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a 
47 Oxalie acid, diethyl ester (diethyl| 65 Oxamic acid (ozalic acid monoamide) . 


ethanedioate*; ethyl oxalate; oxalic ester). 


(COOC2Hs)2, 14608.  Col.lig., 7 
1.41011. D. 1.084264; 1.078522, 
m.p. -—40.6, b-p. 185.4. Soly. 


sLs.w.; ~al.; cet, «oord.org.solv. 

48 —, diisoamy] ester (isoamyl oxalate; 
bis(y-methylbutyl) ethanedioate*). 
(COOC;Hi1)2, -° 230.17. Lia. D. 





0.968}}, b.p. 265. Soly. i.w.; v.s.al.; 
v.s.et. 

49°—, diisobutyl ester (bis(B-methyl- 
propyl) ethanedioate*; isobutyl oxalate). 
(COOCsHs)2, 202.14. Colliq. D. 
LOO b.p. 229. Soly. i.w.; .s.al.; 
s.et. 


50 —, dimethyl ester (dimethyl ethane- 
dioate*; methyl oxalate). (COOCHs):, 
118.05. _Col.monocl,tab., » 1.37982-1. 

> D. 1.120%; 1.14794; 1.42222, m.p. 54, 
be 163.3. Soly. 6.18w.; s.al.; s.me. 


3 ees 


i 
i 


dipropyl ester (propyl oxalate; 
dépropyl oxalate). (COOCH2CH2- 
‘CHz3)s, 174.11." Collig)' DBD. 1.02; 
1.0388, b.p. 214-5. Soly.  sl.s.w.; 
} oal.; s.et. 5 
| 52 —, eth methyl ester. CH;00C- 
| COOCHs, 132.06. Colliq. D. 
| 1.156°, b.p. 173.7. Soly. i.w.; v.s.al.; 
! v.s.et. 
53 —, monoamide. 
54 —, monoanilide. 
/55 —, monoureide. See Oraluric acid. 
| 56 —, p-phenylphenacyl ester. (COO- 
| Soe OCsH«CeHs)2, 478.17. m.p. 165.5 
By —, piperazinium salt. CsHioNe-C2- 
H2O4, 176.11. Wh.cr. m.p. >300. 
Soly. s.h.w.; v.sl.s.al.; i.et. 


68 Oxalic ester. See Oralic acid, diethyl 
ester. : 
Oxalimide. See Oxrimide. 
Oxalonitrile. See Cyanogen. 

61 Oxaluramide (oxamic acid ureide; 
“-ozalan). NH:CONHCOCONH:, 
. 131.06. Cr.m.p.d. Soly.i.w.;s.al.; 
! s.H2SO4, KOH. 

62 Oxalurie acid (carbamyloxamic acid; 
oxalic monoureide). NH2xCONHCO- 
~. COOH, 132.05. Cr.powd. m.p. 187. 
Soly. v.sl.s.w. 


See Oxamic acid. 
See Oxanilic acid. 





59 
60 


63 Oxalyl chloride (ethanedioyl chlo- 
© ride*). COCICOCI, 126.91. Col.fum. 
) liq., » 1.433959. D. 1.4883, m.p. 


12, b.p. 64. Soly. d.w.; d.al.; s.et. 
64 Oxamethan. See Oxramic acid, ethyl 
ester. 
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72 


73 


74 


75 
76 


77 


78 


79 


80 
81 


NH2COCOOH, 89.03. Col.cr. m.p. 
ao d. Soly. 1.44w.; v.sl.s.al.; v.sl.s. 
et. 


—, ethyl ester (ethyl oxamate; oxam- 
ethan). _NH»sCOCOOC2Hs, 117.06. 
Rhomb.leaf. D. 0.80819, m.p. 115. 
Soly. s.h.w.; s.al.; s.et.; v.sl.s.bz. 
—,ureide. See Oxraluramide. 

—, N-acetyl-, ethyl ester (ethyl acetyl- 
oxamate). CH3:CONHCOCOOCoH:;, 
159.08. Need. m.p. 54. Soly. i., 
d.h.w.; s8.al.; s.et. 

—, carbamyl-. See Ozxaluric acid. 
—, phenyl-. See Ozanilic acid. 
Oxamide (ethanediamide*; oxalamide). 
NH2:COCONHsg, | 88.05. |. Wh.powd., 
monocl. D.1.667,m.p. 419d. Soly. 
0.0473w.; v.sl.s.al.; v.sl.s.et: 

—, N, N’-diethyl- (N, N’/-diethyl- 
ethanediamide*; sym-diethyloxamide). 
(CONHC2Hs)2, 144.11. Col.meed..al. 
D. 1.1694, m.p. 190. Soly. sl.s.w.; 
s.al.; v.sl.s.et. 

—, N, N-dimethyl- (unsym-dimethyl- 
oxzamide). (CHs)z2NCOCONH:, 
116.08. Col.pl.f.bz. m.p. 104. Soly. 
Nos. Wise VoRcols esl Bebe ne 

—, N, N’-dimethyl- (sym-dimethyl- 
oxamide). (CONHCHs)2, 116.08. 
Col.leaf. or need.f.w. D. 1.34, m.p. 
217 (209-10), b.p. subl: . Soly. 2.59.4 
w.; 8l.s.al.; v.sls.et. 

—, N, N’-diphenyl-. See Oxanilide. 
Oxanilic acid (phenyloxamic acid; 
oxalic acid monoanilide). CeHsNH- 
COCOOH, 165.06. Rhomb.need.f-bz. 
m.p. 150. Soly.s.h.w.; v.s.al.; v.s.et. 
Oxanilide (N, N’-diphenyloxamide; 
oxalic acid dianilide). (CONHCe¢Hs)2, 
240.11. Lust.se.f.bz. m.p. 250(246— 
7), b.p. 320. Soly. i.w.; v-sl.s.h.al.; 
i.(sl.s.h Jet. 

Oxanthranol (9, 10-anthradiol or 10- 
hydroxyanthrone; anthrahydroquinone). 


CcsH4(COH)2CsH4 or CsH4(CO)- 
(CHOH)CcH«, 210.08. Yish.need. 
unst. m.p. 180. Soly. i.w.; s.(grn. 


fluores.) al.; s.alk. 

1, 2-Oxathietan-4-one, 2, 2-dihy- 
dro-2, 2-dimethyl-. See Thetin, di- 
methyl-. 

1,4-Oxazine, tetrahydro-. 
Mor pholine. 


Oxazole,. triphenyl- (benzilam; azo- 
benzil). OC(CsHs):NC(CeHs) :C(CeHs), 


| 
297.13... Rhomb.pr.f.al,et. m.p. 115. 
Soly. sl.s.al.; sl.s.et. 


See 





_— $$ 
_ For explanations and abbreviations see beginning of table. 
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Oximide (ozxalimide). NCOHCO, 

(See | 
71.02. Col.pr. Soly. v.sls., d.h.w.; 
sl.s. NHsOH 


Oxindole (o/s) anaelone 0-amino-a- 
toluic acid lactam). CesH1NHCOCHz2, 


thane! fore Si 
133.06. Col.need.f.w. m.p. 120, b.p. 
d. Soly. v.s.h.w.; s.al.; s.et.; s.alk. 


—, 3-hydroxy- (dioxindole; o-amino- 
mandelic acid lactam). CsHsNHCOC- 
ae See | 


HOH, 149.06. Rhomb.pr.f.al. m.p. 
180, b.p.195d. Soly. 7.7c., 16.7h.w.; 
6. 6al.; s.alk. 


—, 3-imino-. See Imesatin. 
Oxirane. See Hthylene oxide. 

—, (chloromethyl)-. See Epichloro- 
hydrin. 

—, (iodomethyl)-. 
hydrin. 

—, methyl-. See Propene oxide. 


Oxirénvacetonitrile: See Epicyano- 
hydrin. 
Oxirene, 

1, 2-epory-*. 
Oxyacanthine 


See Epiiodo- 


methyl-. See Propene, 
(vinetine). CigHoi- 
NOs, 311.17. Wh.need.f.al. or et., 
{e] 131.69. m.p. 202-14. Soly. 
s.w.; 8.al.; s.et.; s.chl., bz., pet.eth. 
—, hydrochloride. CisH2NO3-HCl-- 
2H20, 383.67. Sm.need., [a] — 163.6% 


—, nitrate. CisH20;3N-HNOs;:- 210, 
410.22. Need. m.p. 195-200. Soly. 
sl.s.w. 

Oxynarcotine. C2H23NOs, 
Need. Soly. s.al. 
Oxyneurine. See Betaine. 
Oxysparteine. CiHesN20, 248.20. 
Wh.hyg.need. m.p. 84. Soly. v.s.w.; 
y.s.al.; v.s.et.; s.chl 

hydrochloride. Ci5H21N20-HCl-- 
4H2O, 356.73. Wh.cr. m.p. 48-50. 
Soly. s.w.; s.al. 

Paeonol. See Peonol. 
Palmitaldehyde, oxime (hexradecanal 
oxime*), CHs3(CH2)1sCH:NOH, 
255.27. Need.f.al. m.p. 89.5. Soly. 
i.w.; 8.al.; v.s.et. 

Palmitamide (hexadecanamide*; pal- 
mitic amide). CHa(CHa)isCONHse, 
255.27. Col.leaf. m.p. 106, b.p. 
236%. Soly. i.w.; sl.s.al.; sl.s.et. 
Palmitie acid (heradecanoie acid*; 
n-hexadecylic acid). CHs(CH2)1sCO- 
OH, 256.25. Col.need,, 1 1.427378, 
D. liq. 0.853%, m.p. 64, b.p. 339-56 d. 
Soly. i.w.; 9.3%al.; s.et. 


429.19. 











03 


04 


05 


06 
07 
08 


09 


10 


12 


+|13 


14 


15 


16 


17 


18 
19 


20 





CisHs1COOC H2Ce- 
D. 0.91363%, m.p. 


—, benzyl ester. 
Hs, 346.30, Cr. 


36.0. Soly. iow.; s.al.; v.s.et. 

—, cetyl ester (cetyl palmitate; hexa- 
decyl hexadecanoate*). CisH3COOC- 
Hs, 480.50. Plif.et. or aca. 
1.43987, D. 0.832%, m.p. 55.5, pp. 
d. Soly. i.w.; i,c., .s-h.al.; . s.et.; 


s.acet., chl., bz., CS2. 


—, ethyl ester (ethyl hexadecanoate*). 
CH3(CH2)1sCOOC2Hs, 284.28. Col. 


need., n 1.43473, D. 0.857745, m.p. 
24.2(19-20), b.p. 185.59, Soly. i.w.; 
s.al.; s.et. 

—, ethylene ester. See Glycol, di- 
palmitate. : 

—, glyceryl ester. See Glycerol, tri- 
palmitate. 


—, methyl ester (methyl hexadecan- 
oate*; methyl palmitate). CisH3:CO- 
OCHs, 270:27. 2aola 1.417580.7, 
m.p. 29.5, b.p. 1961, Soly. i.w.; 
s.al.; s.et. 

—, myricyl ester. 
690.73. Feath.cr. 
i,w.; i.al.; s.et. 
Palmitic amide. See Palmitamide. 
Palmitin. See Glycerol, tripalmitate. 
Palmitolic acid sce eee 
acid*), CH3(CH2)7;CiC(CH2)sCOOH, 
252.22. Col.need.f.w. m.p. 47, 
2401, Soly. j.w.; v.s.al.; v.s.et. 
Palmitone. See 16-Heniriacontan- 
one*, f 
Palmitonitrile  (hexadecanenttrile*). 
CH3(CH2)1sCN, 237.25. Col.hex.tab. 
D. liq. 0.82231, m.p. 31, b.p. 251.5100, 
Soly. i.w.; s.al.; s.et. 

Palmityl chloride (hexadecanoyl chlo- 
ride*), CH3(CH2)isCOCl, 274.70. 
Col.liq. or cr. m.p. 11-2, b.p. 194.517. 
Soly. d.w.; d.al.; v.s.et. 
Papaverine. CoHaNOu, 339.17. 
Col.rhomb.need.f.al., n @1.625, 1.690. 
D. 1.337, m.p. 147, b.p. d. Soly. 
v.sls.c., s.h.w.; v.s.al.; 0.39et; s.b. 
chl., h.bz. 

—, hydrochloride. 
375.64. Monocl.pl. m.p. 231. 
2.7}8w,; s.al. 
Paraacetaldehyde. See Paraldehyde, 
Parabanie acid (ozxalylurea). NH- 


Lag 
CONHGCOCO, 114.03. Col.monoel. 


nr 


CuHiCOOCaHss, 
m.p. 72. Soly. 


b.p. 


CoHuNO«wHCl, 
Soly. 


plf.w. m.p. 243 (227) d. Soly. 
4.75w.; v.s.al.; sl.s.et. 
—, dimethyl-. See Cholestrophan. 


* Name approved by the International Union of Chemistry. 
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21 


“22 




















| 


1 


26 


27 


28 
29 


30 


31 
32 
33 
34 


35 


36 


37 
38 
39 


40 
0.93389, b.p. 188. 


44 


| 45 Pelargonaldehyde, 


Parabutyraldehyde. ae. ae 46 


216.19. - 0.918, b.p. 98-1005. 


Paraconic acid (di atirtro-Bobzo-3- 
furancarboxylic acid; itamalic acid y- 
















47 


lactone). CH2xCOOCH:CHCOOH,| 4g 
130.05. Deliq.cr. m.p. 58. Soly. 
5.W. 

—, 2, 2-dimethyl-. See Terebic acid. 
Paracyanogen. (CN)z, (26.01):.| 49 
Br.powd. b.p. subl. Soly. i.w.; i.al.; 
s.KOH. 

Paradiazine. See Pyrazine. 
Paraformaldehyde. See Polyozry- 50 
methylene. 


Paralactic acid. See d-Lactic acid. 
Paraldehyde (2, 4, 6-trimethyl-1, 3, 5- 
trioxane; paraacetaldehyde). OCH- 
bs 
(CHs) 0CH(CH;3) OCHCHs, 132.09. 


Col.lig., mn 1.40486. D. 0.994342, 
m.p. 10.5 (11-2), b.p. 124. Soly. 
i 5.881 w.; s.al.; cet.; echlor., 
oils. 


51 


52 


Paraldol. (CsHsO2)2, 176.12. Wh. 
tricl.er. D. 1.345145-8, m.p. 82, b.p. 
904%, Soly. s.w.; 20.5%al.; 3. 6%et. 
Paraleucaniline. See et mucaliltine. 
Param. See Guanidine, 1-cyano-. 
Paramorphine. See Thebaine. 
Paranitraniline red. See 2-Naph- 
‘thol, 1-p-phenylazo-. 


Pararosaniline (tris(p-amino phenyl) - 
carbinol; ’-triaminotriphenyl- 
carbinol). PP NGH COM 305.17. 


Col.-red leaf. m.p. 189. Soly. i.w.; 
s.al.; s.et. 


—, hexamethyl-. 
(base). 


Pararosolic acid. See Aurin. 
Paraxylic acid. See 3, 4-Xylic acid. 
Parsley camphor. See Apiole. 


a-Parvoline (2-ethyl-3, 5- glee 7 be 
dine). CoHi3N, 135.1 Liq. D. 
Soly_ sl.s.w.; 


53 


54 


55 


56 


See Crystal violet 
57 


58 


s.al. | 59 


B-Parvoline (tetramethylpyridine; par- 
vuline). CsH(CHs3)4N, 135.11. Liq. 

D. 0.916, b.p. 220. 

Parvuline. See 8-Parvoline. 60 
Paucine. C27H39N505°6}H20, 630.45. 
Yel.leaf. m.p. d. 126. Soly. i.w.; 
i.al.; i.et. 61 
Pectinose. See dl-Arabinose. 


oxime (nonanal| 62 
oxime*). CHs(CH2);CH:NOH, 157. 16. 
Leaf.f.dil.al. m.p. 63. Soly. i.w. 


s.al.; s.et. 


a RRMA (nonanamide*). CHs- 
(CH2)7CONH2, 157.16. Col. m.p. 
99-100. Soly. i.w.; sl.s.al.; sl.s.et. 


Pelargone. See 9- UH éptddesdnone™. 


Pelargonic acid (nonanoic acid*; 
n-nonylic acid). CH3(CH»)7COOH, 
158.14. Col. oily liq., n 1.4330. 
D. 0.905522, m.p. 12, b.p. 254. 
Soly. v.sl.s.w.; s.al.; s.et.; s.chl. 


—, ethyl ates (ethyl nonanoate*; 
ethyl mn-nonoate). CH3(CH2)7COOC2- 
Hs, 186.17. Col.liq. D. 0.866175, 
m.p. —36.7 (—44.5), b.p. 227(219). 
Soly. i.w.; s.al.; et. 

5 nity ester (methyl nonanoate*; 


methyl pelargonate). CH3(CH2)7- 
COOCHs, 172.16. Lig. D. 0.87718, 
b.p. 214. Soly. i.w.; s.al.; s.et. 


Pelargononitrile (nonanenitrile*; n- 
octyl cyanide). CH3(CH2)7CN, 139.14. 
Col.lig. D. 0.83319; 0.78615, m.p. 
— 34.2, b.p. 224.0. Soly. i.w.; sl.s.al.; 
s.et 


Polarzouyi chloride (nonanoyl chlo- 


ride*). CH3(CH2)7COCI, 176.59. Col. 
liq., n 1.4380. D. 0.95903; 0.94622, 
ae — 60.5, b.p. 215.35 (108-10). 
Soly. d.w.; d.al.; s.et. 

Pelletierine (punicine). CsHisNO, 
141.18. Col. oil. D. 0.988155, b.p. 
195d. Soly. 5w.; »al.; cet.; s.chl. 


—, sulfate. (CsHisNO)2-H2SOu, 380.33. 
Br. syrupy lia. or cr.mass, [a] —30°pD. 
Soly. v.s.w.; s.al. 


Pellotine. CisHigNOs:, 237.16. PI. 
fal. m.p. 110. Soly. i.w.; v.s.al.; 
v.s.et. 


Pentadecanal, oxime*. CH3(CH2)13- 
CH:NOH, 241.25. Need.f.dil.al. m.p. 


86. Soly. i.w.; sl.s.al.; v.s.et.; sl.s.bz. 
Pentadecane* (n- Heuer CH;- 
(CHa2)isCH3, 212.25. Ries yea A 
0.768922, m.p. 10, b.p. 270. 5. Soly. 
i.w.; v.s.al.; v. Be et. 


1-Pentadecanol* (n-pentadecyl alco- 
hol). CH3(CH2)10H, 228.25. Cr. 
m.p. 43.84 (45-6). 


8-Pentadecanone* (diheptyl ketone; 


caprylone). [CH3(CHa)sJeCO, 226.23. 
Cr Fal. m.p. 40, b.p. 178. Soly. 
s.al. 

n-Pentadecyl alcohol. See 1-Penta- 
decanol*, 

1, 2-Pentadiene* (ethylallene). CH2:- 


C:CHCH2CHs, 68.06. b.p. 45. 

1, 3-Pentadiene* (piperylene; a- 

methylbivinyl). CHe:CHCH:CHCHs, 
i Liq., n 1.440215, DPD. 0.696, 

b.p. 43(42—4). 





For explanations and abbreviations see beginning of table. 
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A, 4-Pentadiene*. CH2::CHCH.GH: 
CHe, 68.06. 1.3880. D. 0.659422, 
b.p. 25.8-6.2. 
2, 3-Pentadiene*. 
ae 68.06. 
49-51 
25 4-Pentadienoic acid* 
acrylic acid; ay-pentadienic 
CH2:CHCH: CHCOOH, 98.05. 
et. “M.D. 80, b.p. d. 110-5. 
s.h.w.; v.s.al.; v.s.et.; sl.s.pet.eth, 
5-(3, 4-methy lenedioxy- 
phenyl) -. See Piperic acid. 
1, 4-Pentadien-3-one, 1, 5-di- 
phenyi-*. See Styryl ketone. 
Pentaerythritol (peniaerythrite; 2, 
2-bishydroxymethyl-1, 3-propanediol*). 
C(CH20H)s, 136.09. Tetrag.er., 1 
1.559, 1.548. m.p. 253. (260.5). 
Soly. 5.564w. 
Pentaglycerine, Pentaglycerol. See 
1, 3-Propanediol, 2-hydroxymethyl-2- 
methyl- i 


Pentamethylene. See Ciclopentane*. 


CH3:CH:C:CH- 
Lig. D. 0,702%2, b.p. 


(B-vinyl- 
acid). 

iPr.f. 
Soly. 


—, keto-. See Cyclopentanone*. 
Pentamethylenediamine. See 
Cadaverine. 

Pentamethylene dibromide. | See 
Pentane, 1, 5-dibromo-*, 
Pentamethylene dichloride. See 
Pentane, 1, 5-dichloro-*, 
Pentamethylene glycol. See 1, 5- 


Pentanediol*, 


Pentamethylene oxide. 
tetrahydro-. 


Pentamethylenimine. 
dine. 


Pentanal*. 


Pentanal, 
dehyde. 


Pentanamide*. 
Pentane* 


See Pyran, 
See Piperi- 


See Valeraldehyde. 
4-0x0-*, See Levulinal- 


See Valeramide. 
(n-pentane). CH3(CHs)s3- 
CHs,..72.09. _ Coliliq., 1.357017, 
D. 0.63142; 0.621444, +131.5 
(—129.9), b.p. Soly. 
0.03616w.; cal.; 
—, l-amino-. 
—, 2-amino. 
methyl-. 

—, 8-amino-. 
ethyl-. 

—, 1-amino-4-methbyl-. 
hexylamine. 

—, 3, 3-bisethylsulfonyl-*. 
Tetronal. 


—, 1-bromo-*. 


nm 
m.p. 
36. 2(34-5, 5). 


oet 
See > tay erm 
See Butylamine, 


a 
See Propylamine, a- 
See Iso- 
See 


See Amyl bromide. 











88 
89 


90 — 


91 


93 


95 


96 — 


97 
98 


99 


00 


O1 


02 


03 


—, 1-chtoro-*. See Amul chloride. . 
—, 2-chtoro-*.. CH3sCHCICH2CH>- 
CHs, 106.54. te Beg fee 4060. D. 
0. 87022, b.p. 96-7. Soly. i.w.; 8,al.: 


s.et. 

—, 3-chloro-*. CH;sCH»CHCICH: 
Geis SE 106. 54. nm 1.4163. D. 0.8967 

p. 1 : 
_—, 1 s-dibronagat (pentamethylen 
dibromide). CH:Br(CH2)sCH2Br 
229.91.. Col.arom.liq. D. 70215 
m.p. —35, b.p. 224. Soly. tw. 
—, i, 5-dichloro-* Pe Ab hl 
dichloride). .Cl(CHz2)sCl, 140.99. BD. 
1.094025, b.p. 178. Soly. i.w.; s.al.; 
8.et. 
—, 2, 2- dimethyl (trimeth ch 
methan e). H3)sCCH Hecht 
100.12. Gol igs’ S. 0.6737, ae s 
—125, b.p. 78.9. Soly. i.w.; sal. 
s.et. 
—, 2, 3-dimethyl-*. (ethylis 
methylmethane).. CHsCH(CH;)CH-. 
(CHsyCH2CH3, 100.12. Colliq, D. 
0.6959, b.p. 89.4. Soly. i.w.; sal.: 
B.et. 
—, 2, 4-dimethyl-* ead 
methane). (CH3)eCHC CHCH 

0.6745, m. 
Soly. i.w.; s.al. 


opyl- 


100.12. Colliq. D. 
—123.4, b.p. 80.8. 
*Phieg 

3, S-dimet ne peatland ell 
methane. CH;:CH2C(CHs3)2CH 
100.12. Col.liq. D. 0.6984, 
86.0. Soly. i.w.; s.al.; s.et. 
—, 1-ethoxy-*. See ther, 
ethyl. 
3-ethyl-* (triethylmethane). 
Hs)sCH, 100.12, Col.liq. 
m.p... —94.5(—125.6), 
Soly. i.w.; s.al.; s.et. 
—, 3-ethyl-2-methyl-* 
propylmethane). (CHs)2CH aa 
114.14. Col.liq.,n 1.4016. D. 0.707 
b.p. 114.0. Soly. i.w.; sl.s.al.; s.et. 
—, %3-ethyl-3-methyl-* triethyl- 
methylmethane).  CHsCHexO(CHa) (Cx 
Hs) CH2CHs, 114.14. Liq, , D. 0.712) 
b.p. 119.0. Soly. i.w.; 8et. 


—, l-iodo-*. See Amyl dodide. 


—, 1-methoxy-* (amyl methyl hiueae 
CH3(CH:)sOCHs, 102.11. Lin: D. 
0.754, b.p. 88.5. 


“Bp: 
amyl 
(C2 


D. 0.6984, - 
b.p. 93.3. 


diethyliso- 


—, 2-methyl-* (dimethyl abet metia 
ane). .(C roe (Ci).¢ Ch 86.11.- 
Col-liq.,' n° YT. 372. Dz jas 
60. Soly. i.w.; 5. al.; 8. sie 

—, -methyl-* (dieth meth. Janeth 
ane), CINCH CHO I2CHs, 
86.11. Col.liqg. D. 0.67642, pis 64. 
Soly. i.w.; ~al.; s.et. 


* Name approved by the International Union of Chemistry, 
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8-methylene-*. See 1- 


Butene,2-ethyl-*. 


- 06 —, 2-methyl-3-methylene-. See 1 


07 


Butene, 2-ethyl-3-methyl-*. 
—, 4-methyl-1-phenyl-. 


See Ben- 
zene, tsohexyl-. j 


08 —, pentyloxy-*. See Amyl ether. 


09 
10 


ii 





» Lid. 
‘ Soly. 
1, 4-Pentanedione, i-phenyl-. 


See Benzene, amyl-. 
See Benzene, (a- 


—, 1-phenyl-. 
2-phenyl-. 
meee | 
—, 2 %, 4-trimethyl-* (isobutyl- 
trimethylmethane; “Tsodctane’’). 
(CH3)sCCH2CH(CHs)z. 114.14. Col. 
liq, mn 1.3916. D.~ 0.6918, f.p. 
— 107.4, b.p. 99.3. Soly.i.w.; sl.s.al.; 


8.6t. 
3-Pentanecarboxylic acid. See 


ey 


12 
Butyric acid, a-ethyl-. 
13 1, 5-Pentanediamine*. See Cadav- 
erine, 
14 Rael ae See Glutaroni- 
i } trile, . 
| 15 Pentanedioic acid*. See Glutaric 
| acid. : 
| 16 —, 3-oxo-*. See Acetonedicarborylic 
! acid. 
17 1,2-Pentanediol*(a-n-amyleneglycol). 


CH3CHsCH:CH(OH)CH2OH, 104.09. 
Colliq. D.  0:98038, b.p. 211.8. 
Soly. ©w.; wal.; «et. 

1, 4-Pentanediol* (y-pentylene gly- 
col). CHsCHOHCH2CH2CH2OH, 
.104.09. Liq. D. 0.995438, b.p. 131— 
318. Soly. ©w.; oal.; v.sl.s.et. 


1, 5-Pentanediol* (pentamethylene 
glycol). CHeOHCH2:CH»sCH»CH2OH, 
104.09. Thk.liq.,n 1.4499. D.0.99439. 
b.p. 239.4. Soly. ~w.; ~al.; sl.s.et. 


2, 3-Pentanediol*  (methylethylethyl- 
ene glycol; B-n-amylene glycol). CHs- 
CH:CH(OH)CH(OH)CHs, 104.09. 
Liq. D. 0.99459, b.p. 187. Soly. 
8.w.; 8.al. 

2, 4-Pentanediol, 2-methyl-* (a, 
a, a’-trimethyltrimethylene gl y co l). 
(CH3)2>COHCH2eCHOHCH;, 118.11. 
D. 0.924037, b.p. 196; 96-80. 
8.w.; 8.al.; s.et. 

See 
Valerophenone, y-keto-. 

1, 5-Pentanedione, 1, 2, 3, 4, 5-pen- 
taphenyl-. See Benzamarone; Iso- 
benzamarone, 

2, 3-Pentanedione, 3-oxime*  (a- 
isonttrosopropyl methyl ketone). CHs- 
COC(:NOH)C2Hs, 115.08. Leaf.flgr. 
m.p. 56-7, b.p. 183-7. Soly. sl.s.w.; 
v.s.al.; v.s.et.; v.s.chl. 





25 


2, 4-Pentanedione* 
CHsCOCH2COCHs, 100.06,  Col.in- 
flam.lig., mm 145178385. D. 0.976, 
m.p. —23.2, bp. 139746. Soly. 
12.5, 51.58%w.;  mal.; cet.; s.bz., 


(acetylacetone) . 


 chl., acet., glac.ac.a. 


| 26 


27 
28 


29 


30 
31 
32 
33 


35 


36 


37 


Pentanenitrile*. See Valeronitrilc. 
—,4-methyl-*. See Isocapronitrile. 
1, 2, 3, 4, 5-Pentanepentol*. See 
Arabitol. 

1-Pentanethiol* (amyl mercaptan). 
CH3(CH2)4SH, 104.15. Liq., n 1.44366. 
D. 0.857, m.p. —75.7, b.p. 126. 
Soly. i.w.; ~al.; ~et. 

Pentanoie acid*. See Valeric acid. 
—, 4-methyl-*. See Isocaproic acid. 
—, 4-oxo-*. See Levulinic acid. 
Pentanoic anhydride*. See Valeric 
anhydride, 


1-Pentanol* 
amyl alcohol). 


(butylearbinol; — pri-n- 
CH3(CH2)sCH2OH, 
88.09. Col.lig., mn 1.4096314-80, DPD. 
0.8172, m.p. —78.5, b.p. 137.9. 
Soly. 2.72w.; ~al.; «et. 

—, 2-methyl-* (2-methyl-2-propyl- 
ethanol). CHs(CH2)2CH(CH3)CH20H, 
102.11. 

—, 3-methyl-* (active hexyl alcohol). 
(C2H5)(CH3) CHCH»CH2OH, 102.11. 
Lig. D. 0.8262; 0.820528, b.p. 153.7— 
54.1. Soly. i.w.; s-al.; s.et. 

—, 4-methyl-* (isoamylcarbinol). 
(CHs)2CH (CHs)2CH2OH, 102.11. Liq., 


n 1.4490: D. 0.82439; 0.815622, b.p. 
147-8; .151.8-2.8. Soly. v.sl.s.(i.)w.; 
s.al.; s.et. 


38 2-Pentanol* (methylpropylcarbinol; 


40 


44 


42 


sec-act-amyl alcohol). H3C H2CH>- 
CHOHCHs, 88.09. Col.liq., m 1.4053. 
D. 0.80922, b.p. 119.28. Soly. 5.330 
w.; ~al.; cet. 

—, 2, 4-dimethyl-* (isobutyldimethyl- 
carbinol). (CHs)z;COHCH2CH(CHs3)>s. 
116.12. Col.liq.,27 14172. D.0.8158, 
m.p. <—20, b.p. 182.8-3.4(129-30). 
Soly. i-w.; s.al.; s.et. 

2-methyl-* (dimethylpropylcar- 
binol). (CH3)2COH(CH2)2CHs, 102.11. 
Liq. m-p. 4(<—38), b.p. 122.5-3.5. 
Soly. v.sl.s.w.; s.al.; et. 

—, 4-methyl-* (isobutylmethylcar- 
binol). (CHs)»CHCH2CHOHCH;, 
102.11. Col.ig., n 1.409. D. 0.806 
(0.81322), D.p. 131.4. Soly. 1.8w.; 
oal.; cet, 

—, —, acetate (a, y-dimethylbutyl 
acetate). CH3sCH(QOCCH3;)CH2CH- 
(CHa), 144.12. -Col.liq. D. 0.858022, 
b.p. 146. Soly. 0.082%w. 








For explanations and abbreviations see beginning of table. 
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4-methyl-*, butyrate 
(a-methylisoamyl — butyrate). (CHs)2- 
CHCH:2CH(OOCC3H7) CHs, 172.16. 
Col.liq. D. 0.853, m.p. —48, b-p. 
183. Soly. 0.8% w. 

2, 4, 4-trimethyl-(?) (zsodibutol). 
(CH3)sCCH2COH(CHs)s, 130.14. Col. 
liq., n 1.42085. D. 0.84179; 0.822822, 


2-Pentanol, 


m.p. —20, b.p. 147.5(152-4). Soly. 
i.w.; sl.s.al.; s.et. 

3-Pentanol* (diethylcarbinol). CH3- 
CH2CHOHCH:CH:;, 88.09. Col.liq., 
n 1.40775, D. 0.815%, b.p. 115.6. 
Soly. sl.s.w.; s.al.; s.et. 


—, 2,3- -dimethyl-* (ethylisopropyl- 
methylcarbinol). (CH3)2CHCOH(CHs)- 
CH2CHa, 116.12. Liq. D. 0.832921, 
m.p. <—30, b.p. 138-407. Soly. 
i.w.; s.al.; s.et. 
—, 2,4-dimethyl-* (diisopropylcar- 
ee a cusetoe 
: Col.liaq., n 1.42259: D. 
0.828822, b.p. 140.” Soly. v.sl.s.w.; 
s.al.; s.et. 
2, 4,-dimethyl-3-phenyl- (diiso- 
propylphenylcarbinol) . ((CHs)2C H]- 
COHCcHs, 192.16. Yel.liq. D. 0.959, 
m.p. 60.5, b.p. 1576; 229755, Soly. 
sl.s.w.; i.al.; s.et. 
—, 3-ethyl-* (triethylcarbinol). (C2- 
Hs)sCOH, 116.12. Col.oil, n 1.4314. 
D. 0.83892, b.p. 140-2. Soly. i.w.; 
s.al.; s.et. 
—, 3-ethyl-2-methyl-* (diethyliso- 
propylcarbinol). (CHs)2:CHCOH(C:2- 
Aa eter 130.14. Liq. D.0. 84639; 
0.829522, b.p. 159-6179, Soly. iw. 
s.al.; s.et. 
—, 2-methyl-*  (ethylisopropylcar- 
binol). (CHs)s:CHCHOHCH2CHs;. 
102.11. Liq. D. 0.82628, b.p. 127.5721. 
Soly. v.sl.s.w.; ~al.; ~et. 


—, 3-methyl-* (diethylmethylcar- 
binol). CH;CH2COH(CHs)CH2CHs, 
102.11. Col.liq., n 1.4196. D. 0.824; 
0.823324, m.p. —22(<—38), Db.p. 
122.8-3.0. Soly. sl.s.w.; ~al.; wet. 
2-Pentanone* (methyl propyl 
ketone). CHsCO(CH2)2CHs, 86.08. 
Col.lia., n 1.389462-2, D. 0.812%, 
m.p. —77.8, b-p. 101.7. Soly. 
v.sl.s.w.; al.; wet. 


oxime (methyl propyl ketoxime). 
CHC (:NOH)(CH2)2CHs, 101.09. Col. 
liqg., n 1.4450. D. 0.909., b.p. 168. 
Soly. s.w.; «al.; ~et. 

—, 4-hydroxy-4-methyl-* (di- 
acetone alcohol). CHsCOCH2C(OH)- 
(CHs)2,_ 116.09. Col.liq., n_ 1.43008. 
D. 0.930624; 0.93872, m.p. —54to — 57, 
b.p. 164-6. Soly. ow.; ~al.; et. 
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57 


58 3 


59 


60 


61 


62 


66 


67-=— 


68 


69 
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a Psaeeles (sec-butyl, methyl 
etone; Coe yooh YAN 
OtCOCH(CHSGH: Ha, 00.09. 
Collia. D. 0.81834, b.p. 118. Soly. 
sl.s.w.; ~eal.; cet. 
—, 4-methyl-* (csobutyl methyl 
ketone). CHsCOCH2CH(CHs)2, 
100.09. Colligq. D. 0.801742, m.p. 
— 84.7, b.p.  119(115-8). Soly. 
1.9w.; oal.; ~et.; obz. 
3-Pentanone* (diethyl ketone; sym- 
dimethylacetone; propione; ethy 
ketone). CxHsCOC2Hs, 86.08. Cy 
inflam.liq., n 1.8905%. D. 0.8159: 


m.p. —42, b.p. 101.7 (100. 5-2.5). 
Soly. 4.720, 3.80 w.; wal.; set. 

—, 2,4-dimethyl-* (diisopropyl 
ketone). (CH3)2CHCOCH(CHs)2, 
114.11. Col.liq. D. 0.806222, b.p. 
123.7. Soly.i.w.; al.; cet.; s.bz. 
—, 2%-methyl-* (ethyl isopropyl 
ketone). C2HsCOCH(CHs)2, 100.09. 
Col.liq. D. 0.830°, b-p. 114.5. Soly. 
v.sl.s.w.; v.s.al.; ~et. 
Pentanoyl chloride*. 
chloride. 
Pentatriacontane* (n-pentatriacon- 
tane). CHs:(CH2)3CHs3, 492.56. Cr. 
D. 0.78234, m.p. 74.7, b-p. 33155. 
18-Pentatriacontanone*  (dihepta- 
decyl ketone; stearone). (Ci7Hss)2CO, 
506.55. Leaf.f.lgr. D. liq. 0.793%, 
ane 88. Salty i.w.; 8l.s.h.al.; sl.s.h. 


See Valeryl 


ceeadiees (propyteth lene;  a-n- 
amylene). CH:3sCH HCH: CHa, 
70.08. Col.liq. D. 0. 645428 , m.p. 
—138, b.p. 40(32—7). Soly. i.w.; 
wal.; cet.; v.s.dil.H2SOu. 
—, 2, 3-dimethyl-* (1-sec-butyl-1- 
methylethylene). CH2:C(CH3)CH- 
vey. 98.11. D. 0.7054, 
b.p. 84.1-4 
—, 22,4. innetbel (1-isobutyl-1- 
methylethylene). CHe2:C(CHs) 
AE oa 98.11. D. 0.6937, b.p. 
80.9-1.3. 

3, 3-dimethyl-*. 
(C Hs) 2C Hs CHs, 98.11. 
0.6961, b.p. 76.9. 


CH::CHC- 
n 1.3991. D. 


— 2-ethyl-* (1-ethyl-1-propyl- 
ethylene; 3-methylenehexane*). CHe2:-. 
C(C2Hs) CH2zCH2CHs, 98. il. D. 0.7079, 
‘b.p. 93.9-4.3. 

—, 2-methyl- 1-methyl-1-propyl 
ethylene). CHa: “(CHD CHLCECE, 
84.09. D. 0.6817, b.p. 61.5-2 

—, 3-methyl-*  (sec-butylethylene). 


CH2:C HCH (CH) CHsCHs, 84.09. D. 
0.6700, b.p. 53.6-4.0. 





* Name approved by the International Union of Chemistry. 
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1-Pentene, 4-methyl-* 
ethylene). CH2:CHCH:CH(CHs)2, 
84.09. D. 0.6646, b.p. 53.6-3.9. 
2-Pentene* (sym-methylethylethylene; 
B-n-amylene). CHsCH2CH:CHCH:; 
70.08. Col.inflam.liq. D.0.651, m.p. 
—139, b.p. 36.4. Soly. i.w.; al.; 
eet.; v.s.dil.HsSO.. 

—, 2, 3-dimethyl-* (ethyltrimethyl- 
ethylene). (CH3)2C:C(CHs)CH2CHs, 
98.11. Lig. D. 0.719, b.p. 95.1. 
Soly. i.w.; s.al.; s.et. 
2,4-dimethyl-* —(isopropyldi- 
methylethylene). (CHs)2C:CHCH- 
(CHs)2, 98.11.. Liq., n 1.4020. D. 
0.694722, b.p. 82.6. Soly. i.w.; s.al.; 


s.et. 

—, 3,4-dimethyl-* (1-isopropyl- 
it; Odimethylethylene). CH3CH: 
(CHa) CH (CH), 98.11. D. 0.7126, 
b.p. 86.2—-6.4 

—, 4, 4-dimethyl-*. CH3CH:CHC- 
(CHs)s, 98.11, n 1.3986. D. 0.688122, 
b.p. 76.0. 

3-ethyl-* (1, 1-diethyl-2- Cae 
ethytlen e). CHsCH:C(CoHs)2, 
98.11. ” Dy. ‘0.7179, b.p. 94.8-4.9. 

a, 2-methyl-* (2-ethyl-1, 1-di- 
methylethylene). (CH3)2C: CHCH:- 
CHs, 84.09. D. 0.6904, b.p. 67.2-7.5. 
3-methyl-* (1-ethyl-1, 2-di- 
nethylethylene). CH3CH:C(CHs)- 
SHeCHs, 84.09. D. (1) 0.6956; (2) 
0.6940, b.p. (1) 67.6—8.2; (2) 65.7-6.2. 
4-methyl-* (1-tsopropyl-2- 
‘methylethylene). CHsCH:CHCH- 
(CHs)2, 84.09. D. (1) 0.6709; (2) 
0.6702, b.p. (1) 57.7—8.5; (2) 54.2-5.2. 
3-Pentene, 2, 3-dimethyl-*. CH; 
CH(CHs3)C(CHs):CHCH3, 98.11. n 
1.4052. D. 0.712642, b.p. 86. 
2-Pentene-3-carboxylic acid*. 
See Crotonic acid, a-ethyl-. 
4-Pentenenitrile*  (allylacetonitrile; 
allylmethyl cyanide). _CH2:CHCH>- 
CH:2CN, 81.06.. Liq. D. 1.18%, b.p. 
140. Soly.i.w.; ~al.; ~et. 
2-Pentenoic acid, 4-methyl-* 
ae acid? a-tsoherenic 
(C Hs)2>CHCH: CHCOOH, 
114.08. Lia., n 1.4506. D. 0.959, 
b.p. 1081. Soly. s.al. 
4-Pentenoic acid* (allylacetic acid). 
CH2:CHCH2CH2COOH, 100.06. Col. 
liq., n 1.434175. D. 0.9848, m.p. 

<—18, b.p. 189. Soly. sl.s.w.; v.s. 
al.; v.s.et. 
1-Penten-3-ol* = (ethylvinylcarbinol). 
-CH2:CHCHOHCH:CH:;, 86.08. 
0.84022, b.p. 114-5. Soly. sl.s.w.; 
wal; cet. 


’ 


’ 
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(tsobutyl-| 87 3-Penten-2-ol* 


(dimethyl propenyl- 
carbinol). CcscHuOH, 100.09. Col. 
liq., n 1.4302. D. 0.834722, b.p. 112. 


Soly. 10!°w.; ~al.; cet. 
4-Penten-1-ol* (8-allylethyl aerhal). 


~CH2:CHCH2CH2CH20H, 86.08 


lig. D. 0.8639, b.p. 140-2. 
4-Penten-2-ol* (allylmethylcarbinol). 
CH2:CHCH2:CHOHCHs;, 86.08. Col. 
liq. D. 0.83422, b.p. 116.4. Soly. 
12.5w.; ~al.; ~et. 

_—, 2-methyl-* Me eee a 
carbinol). CH2:CHCH2:COH(CHs)2, 


100.09. Liq. D. 0.8430°, b.p. 119.5. 
Soly. sl.sw. 

3-Penten-2-one* (ethylideneacetone) . 

CHsCH:CHCOCHs, 84.06. ol.liq., 
n 1.439036. D. 0.856, D.p. 122-4. 
Soly. s.w. 

—, 4-methyl-*. See Mesityl oxide. 

Pentine. See Pentyne*. 

Pentyl*. See Amyl. 

1-Pentyne* (l-pentine;  n-propyl- 
acetylene). HC:CCH2:CH2CHs, 
68.06. Col.lia., n it 407918. D. 


0.7221°; 0.688225, m.p. —95, b.p. 40. 
Soly. i.w.; v.s.al.; et. 


2-Pentyne* (2-pentine; 
acetylene; _-valerylene). CH3sC:CCHo- 
CHs, 68.06. lia. ft vei ed 40044. D. 
0.687; 0.712717, m.p. —101, b.p- 56. 
Soly. i.w.; - v.s.al.: oo et. 


acPentynete acid* —§ (ethylpropiolic 
acid; ethylacetylenecarborylic acid). 
CH3sCH2C:CCOOH, 98.05. Cr. m.p. 
50. Soly. v.s.w. 


Peonol (2-hydroxy-4-methoxyaceto- 
phenone; resacetophenone 4-methyl 
ether; paeonol). CH3sCOCsH3(OCHs)- 
OH, 166.08. m.p. 50. Soly. i.w.; 
s.al.; s.et. 

Perbenzoie acid (benzoyl hydro- 
peroxide). CsHsCOOzH, 138.05. Leaf. 
m.p. 42, b.p. exp. 80-100. Soly. 
sl.s.w.; 8. al.; s.et. 
Perchloromethyl 
Diphosgene. 
Pereirine. Ci9H2siN2O, 296.20. Br. 
amor.powd. m.p. 118-24. Soly.i.w.; 
v.s.al.; v.s.et.; s.chl. 
Peroxide, dibenzoyl. 
peroxide. 

Perseitol (d-mannoheptitol; 
Cr;H9(OH)7, 212.12. Col.need. 
188. Soly. 5.518w.; sl-s.c.al. 
Peucedanin (imperatorin). CisHi6Os, 
272.12. Rhomb.pr. m.p. 75. Soly. 
i.w.; 8.h.al.; s.et.; s.pet.eth., KOH. 


ah aa 


formate. See 


See Benzoyl 


per sette). 
m.p. 





For explanations and abbreviations see beginning of table. 
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"04 
05 


06 


07 
08 


09 
10 
11 
12 
13 


14 
15 


16 —, 


17 


18 


19 


20 
21 


Phaseomannitol. See i-Inositol. 
a-Phellandrene (1, 5-p-menthadiene; 5- 
tsopropyl-2-methyl-1, 3-cyclohexadiene). 
CiwHis, 136.12. Lig. D. 0.843, b.p. 
175. Soly. i.al.; s.et. 
8-Phellandrene (1(7), 2-p-mentha- 
diene; 3-isopropyl-6-methylenecyclohex- 
ene). CioHie, 136.12, Liq., n 1.4788. 
D. 0.852, b.p. 171.2. Soly. i.w.; i.al.; 
g,et. 

Phenacetin. See p-Acetophenetide. 
Phenacyl aleohol. See Acetophe- 
none, a-hydroxry-. 
Phenacyl bromide. 
none, a-bromo-. 
Phenacyl chloride. 


none, a-chloro-. 


See Acetophe- 


See Acetophe- 


Phenanthrahydroquinone. See 
9, 10-Phenanthrenediol. 
Phenanthraquinone. See Phenan- 
threnequinone, 

Phenanthrene. CH, 178.08. Col. 


monocl.leaf.f.al., 2 1.656712. D. 1.025; 
liq. 1.063109, m.p. 100 (97.5—-8.5), b.p. 
340.2. Soly. i.w.; 24, 10.078al.; 8.93155 
et.; s.bz., chl., ac.a., CSe. 

—, amino-. See Phenanthrylamine. 
—,?-benzyl-. CeHsCH2CuHo, 268.12. 
Need.f.bz. or leaf.f.al. m.p. 91-2 
(155-6). Soly. i.w.; sl.s.al.; sl.s.bz. 
9, 10-dihydro-9, 10-dioxo-. 
Phenanthrenequinone. 

—, 3, 4-dimethoxy-* (morphol di- 
methyl ether). CsHs(OCHs)s, 238.11. 
Leaf.f.al. + w. m.p. 44, b.p. 298- 
30342. Soly. i.w.; v.s.al.; v.s.et. 

—, 9,10-dimethyl-. = CuHs(CHs), 
206.11. Pr.f.dilac.a. m.p. 139, b.p-. 
subl. Soly. v.sl.s.al.; v.s.bz.,  chl.; 
s.ac.a. 

—, 9, 10-diphenyl-. CuHs(CoHs):,| 
330.14. Col.need.f.al. m.p. 235, b.p 
270 subl. Soly. i.w.; v.sl.s.al.; Mots 
s.bz. 

—, hydroxy-. See Phenanthrol. 
—, 7-isopropyl-1-methyl-. 
Retene. 

1-methyl-. CHsCuHy, 192.09, 
Leaf.f.al. m.p. 123. Soly. i.w.; s.al. 
—, 3-methyl-. CH;CuHo, 192.09. 
Cr.f.al. m.p. 65. Soly. i.w.; s.al. 

, 3, 4, 5-trihydroxy-. See 3, 4, 5- 
Phenanthrenetriol*. 

3, 4-Phenanthrenediol*. 
phol, 

9, 10- Sag ee ge gh 


See 


See 


See Mor- 


(phenan- 


thrahydroquinone). CuHs(OH)s2, 210, 08. 
Col.need. m.p. 147-8. Soly. s.h.w. 
v.s.al.; v.s.et.; v.s.bz. 





27 Phenanthrenequinone (9, 10-dihy- 


28 


30 


31 


32 


33 


34 


35 


37 


39 


40 


41 


42 


dro-9, 10-dioxophenanthrene; phenan- 
thraquinone). CcHsCOCOC6Hs, 208.06. 


Yel.-or. eadi D. 1.405, m.p. 207 
(203-5), b.p.360. Soly.sls.w.;v.s.al.; 
v.s.et.; bz. 

—, 2, 7-dinitro-*. NO2C5Hs3(CO)>2- 
CcHsNOs2, 298.06, Yel. gold need.f.ac. 


a. m.p. 301-3. Soly. i-w.; v.sl.s.al.; 
sl.s.ac.a. 

—, 2-nitro-*. NO2CcHs(CO)sCsH:, 
253.06. Yel.leaff.acca. mp. 257. 


Soly. i.al.; sl.s.ac.a, 

3, 4, 5-Phenanthrenetriol* (3, 4 
trihidr oxyphenanthrene). CuHsCOHD 
226.08. Leaf.f.w. mp. 148. Soly. 
i.w.; v.s.al.; v.siet. ‘ 
2-Phenanthrol (2-hydroxyphenan- 
threne). CisHoOH, 194.08. Leaf.f.dil. 
al. m.p. 168, Soly. sl.s.w.; Vis.al; 
v.s.et. ' 
3-Phenanthrol 
threne). CwHeOH, 
dil.al. m.p. 122(118— 9). 
sl.s.h.w.; v.s.al.; v.s.et. 
4-Phenanthrolk Ae fpeeroy pl enone 
threne). CysHoOH, 1 Cr. m.p. 
108, Soly. i.w.; s. Bs ey yi 
9-Phenanthrol. CuHsOH, 194.08. 
Col.need.flgr. m.p. 153. Soly. i.w.; 
v.s.al.; v.s.et.; v.s.chli, bz., hlgr. 
2-Phenanthrylamine (2-aminophe- 
nanthrene). CysHoNHs, 193.09. Lt. 
yel.cr.f.lgr. m.p. 85. Soll. i.w.; s.al.; 
s.et. 
3-Phenanthrylamine 
nanthrene). CrHoNHe, 198.09. Cr. 
f.lgr. m.p. a, 143; B, 87.5. Soly. 
sl.s.w.; v-8.(vlt-fluores.) ali; s.dil.HCl. 
9-Phenanthrylamine  (9-aminophe- 
tp CiwHyN He, 193.09. Lt. 
yel.pr. meP) 137-8; 104, b.p. subl. 
Soly. v.s.al.; v.s.et.; v.s.bz., ¢ 
Phenazine. CsHiNCcHiN, 180.08. 


Kee Re 
Yel.need. m.p. 171, b.p. prAng subl. 
Soly. v.sl.s.w.; 2c.al.; sl.s.et 
—, 5, 10-dihydro- Chplieddonhen yl 
ene). Shim 182.09 


d. Soly. 


AG Nek aie 
194.08... Need.f. 
Soly. i.c., 


(3-aminophe- 


Rhomb.leaf. m.p, i, wigs 


v.sl.s.h.al,; i.bz. 

—, 2-methyl-. CoHu:N2:CeHsCHs, 
194.09. Need. m.p. 117, bsp. 350 d. 
Soly. sl.s.h.w.; sl.s.al.; sl.s.et.; s.chl., 
He2SOy. 

2(10) -Phenazinone, 10-phenyl-. See 
Aposafranone. 


Phenazone. See Antipyrine. 


* Name approved by the International Union of Chemistry. 
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43 


46 


| 


5h 


52 














56 


57 
58 


Phenazothionium chloride, 3, 9- 
bisdimethylaminoe-. See Methylene 
blue. a 

Phene*. See Benzene*. 

Phenethyl alcohol (2-phenylethanol; 
benzylcarbinol). CeH;sCH2:CH:20H, 
122.08. .Col.liq., n 1.5240. D. 
1.02355, m.p.. —27, b.p. 219-21. 
Soly. 1.62°w.; oal.; wet, 
Phenethylamine (8-phenylethyl- 
amine; V-amino-2-phenylethane). Co- 
HsCH2CH2N Hz, 121.09..- Liq., n.1.575. 
D..0.958*4, b.p. 195(198). Soly. s.w.; 
vV.8.al!; v.s.et. 


47 p-hydroxy-. See Tyramine. 
48 —, p-hydroxy-N, N-dimethyl-. See 
| Hordenine. 
49 Phenetidine, N-acetyl-. See Aceto- 
phenetide. 
50 0-Phenetidine (0-ethoryaniline; 0- 
| aminophenetole). CsHsO0CeHsN He, 


137.09. Liq. m.p. < —21, b.p. 229.2. 
Soly. v.sl.s.w.; s.al.; s.et. 
m=-Phenetidine (m-ethoxyaniline). 
C2HsOCsHiNHe, 137.09. Liq. b.p. 
248. Soly. v.sl.s.w.; s.al.; s.et. 
p-Phenetidine (p-ethoxyaniline). Co- 
HsOCesHsN He, 137.09. Liq. D. 1.061315, 


m.p. 2.4. b.p. 254.2. Soly. v.sl.s.w.; 
s.al.; s.et. 

—, N, N-diaeetyl-.. See Diacetani- 
lide, p-ethoxy-. 

—, 2-nitre-(NH2 = 1) (4-ethory-2- 
nitroaniline; 4-amino-3-nitrophenetole) . 
NO:2(C2H;0)CceHsN Ha», » 182.09. Red 
pr.f.al. m.p. 112-3. Soly. v.sl.s.c., 
s-h.al.; s.et. 

Phenetole (ethorybenzene*; ethyl 
phenyl ether). C2HsOCs6Hs, 122.08. 
Col.liq., n 1.51026%-7, Dy 0.966629,2, 
m,. — 30.2, b.p..172 (168-70). 


Soly. i.w.; s.al.; ~et. 

—, 0,m, or p-amino-. See Phene- 
tidine. 

—, azodi-. See Azophenetole. 


—, B-bromo- (6-bromoethyl phenyl 
ether), CcoHs0CH2CH2Br, 200.99. m.p. 
35 (30-1), b.p. 240-50 d. Soly. v.v. 
sl.s.w.; s.al.; s.et. 


—, o-chlore- (1-chloro-2-ethoxyben- 
zene*; o-chlorophenyl ethyl ether). 
ClCsHsOCG2Hs, 156.53. Col.liq. b.p. 
208. Soly. s.al.; s.et.; s.bz. 

—, p-ehlere- (1-chloro-4-ethoryben- 
zene*; p-chlorophenyl ethyl ether). 
ClCsHsO€2Hs, 156.53. Cr., n 1.522719, 
m.p. 21, b.p. 212. Soly. s.al.; s.et. 





HANDBOOK OF CHEMISTRY AND PHYSICS 
6643 PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 6678 
en 


62 
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66 


67 


69 


70 
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7q 


73 
74 


75 


76 
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o-nitre- (ethyl o-nitrophenyl 
ether). NOsxCeHsO0CoHs, 167.08. Yel. 
liq., 1.5425. D. 1.1904, mp. 2.1 
(5-6), b.p. 268(275). Sely. i.w.; 
‘s.al.; s.et. 

—,m-nitro. NO»CsHs0C2Hs, 167.08. 
Yel.need. m.p. 34(31-2), b.p. 284; 
1697. Soly. i.w.; s.al.; s.et. 


—, p-nitre-. NOsCsHs0Ce2Hs, 167.08. 
Col.monocl.pr.f.et. D. 1.18%, m.p. 
60, b.p. 283. Soly. i.w.; s.h.al.; 
v.s.et. 

Phenmiazine. See Quinazoline. 
Phenobarbital (5-ethyl-5-phenyl- 


barbiturie acid; luminal). NHCON 
HCOC(C2H 5) (CsHs) CO, 232.11. Wh. 


lust. m.p. 174. Soly. s.h.w.; ‘s.al.; 
s.et. 


Phenocoll (a-amino-p-acetophenetide). 
NH2CH2CONHC.H:0OC2Hs, 194.13. 
Col.need. m.p- anh. 100.5. Sely. 
sl.s.w.; s.al.; s.et. 


Phenol (carbolic acid; hydroxy- 
benzene): CcsHsOH, 94.05. Cok 
rhomb.need., n 1.5424740-6. D. 1.072, 
m.p. 41, b.p. 182. Soly. 6.715, 
co f6w.; oal.; v.s.et.; s.chl., glyc., CSe. 
—, acetate (phenyl acetate; acetyl- 
phenol). CHsCOOCsHs, 136.06. Col. 
liq., » 1.503. D. 1.07722, b.p. 195.5. 
Soly. 0.0318w.; al.;: »et.; ochl., 
glac.ac.a. 
acetamido-. 
hydroxy-. 
—, acetyl-. 
—, acetylamino-. 
hydroxy-. 
—, o-(acetylmethylamino)-. 
Acetanilide, o-hydroxy-N-methyl-. 
—, p-allyl-. See Chavicol. 
—, _osamino-  (0-hydroxryaniline). 
NHeCeHs08H, 109.06. Colrhomb. 
pl. or need. m.p. 170(174), b.p. subl. 
Soly. 1.7°w.; 4.4%al.; sl.s.et. 
—, m-amino- (m-hydroryaniline). 
H2.CsH,08H, 109.06. Col.pr-f.tol. 
m.p. 122-3. Sely. 2.6w.; v.s.al.; 
v.s.et.; sl.s.bz., lgr. 
,  pramino- (p-hydroxyaniline; 
rodinal). NH2CsHsOH, 109.06. Wh. 
leaf. m.p. 184 d., b.p. subl. Soly. 
1.19°w.; 4.5%al.; sl.s.et., i.bz. 
—, 2-amino-4, 6-dinitro-*. 
Picramic acid. 
—,  p-(6-aminoethyl)-. 


amine. 





See Acetanilide, 


See Phenol, acetate. 
See Acetanilide, 


See 


See 


See. Tyr- 


Ss ne A ecaeetneeer aiaaea ea tiiel: seeeemet ee eae anata ts ane ae TREE 
_ For explanations and abbreviations see beginning of table. 
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Phenol, 2-amino-3-nitro-. 
(NO2)CsH30H, 154.06. Red need. 
m.p. 216-7, b.p. subl. Soly. s.w. 
—, %-amino-4-nitro-. NH2(NO2)- 
CsH;OH, 154.06. Or.pr. m.p. 143. 
Soly. sl.s.w.; v.s.al.; v.s.et. 
, 2-amino-5-nitro-. NH2(NOz2)- 
CsH;0H, 154.06. Br.need.f.w. m.p. 
202. Soly. s.h.al. 
—, 2-amino-6-nitro-. NH2(NO:2)- 
CcsH3;:0H, 154.06. Red  need.f.al. 
m.p. 111. Soly. sl.s.h.w., v.s.al.; 
v.s.et.; v.8.bz., chl. 
3-amino-4-nitro-. NH2(NO2)- 
CsH;O0H, 154.06. Or.need. m.p. 
185-6. Soly. sl.s.h.w.; s.al.; v.s.et.; 
v.s.bz., chl. 
, 8-amino-5-nitro-. .NH2(NOs2)- 
CeoH;:0OH, 154.06. Yel.cr. m.p. 165. 
Soly. v.s.al.; v.s.et.; v.sl.s.bz., chl. 
—, 4-amino-2-nitro-. NH2(NO:)- 
CsH30H, 154.06. Red _ need.f.al. 
m.p. 131(142-3). 
—, 4-amino-3-nitre-. NH2(NO:)- 
CsH3;:0H, 154.06. Red pr.f.et. m.p. 
154. Soly. s.w.; s.al.; s.et. 
5-amino-2-nitro-  (3-amino-6- 
nitrophenol). NH2(NO2)CsH30H, 
154.06. Or.-yel.need. m.p. 163. 


o-aminothio- (2-aminobenzene- 
thiol*; o-aminophenyl mercaptan; 
o-mercaptoaniline). NH2CsH4SH, 
125.12. Need. m.p. 26, b.p. 234. 


—, m-aminothio- (3-aminobenzene- 
thiol*; m-aminophenyl mercaptan; 
m-mercaptoaniline). NH2CsH4SH, 
125.12. Oily liq. b.p. 180-901. 
Soly. s.w.; s.al.; i.et. 


—, p-aminothio- 
thiol*; p-aminophenyl i 
p-mercaptoaniline). NH2CeH4SH, 
125.12. Wh.gran.cr.mass. m.p. 46, 
b.p. 140-5. Soly. s.w.; s.al.; s.et. 
—, o-amoxy- (pyrocatechol _mono- 
amyl ether). CHs(CH2)sOCeHi0OH, 
180.12. b.p. 104-64. 

, m-amoxy=- (resorcinol monoamyl 
e t h e r). CHs(CH2)sOCoHsOH, 
180.12. b.p. 1405. 

—, p-amoxy=- (hydroquinone mono- 
amyl ether). CHa(CH2)sOCeHsOH, 
180.12. m.p. 49-50. 

—, peamyl-. CH3s(CH2)sCsH.O8H, 
164.12. Col.Jliq. m.p. <0, b.p. 262. 
Soly. v.sl.s.h.w.; s.al.; s.et.; s. NaOH. 
—, p-tert-amyl- (p-(a, a-dimethyl- 
prop yl)phenol). CHsCH:C(CHs)2- 
CsHsOH, 164.12. Col.need. m.p. 
92-3, b.p. 248-50; 138-94. Soly. 
v.sl.s.w.; v.8.al.; v.s.et. 


, 


7 


(4-aminobenzene- 
mercaptan; 








NH2-) 96 —, 


97 


98 


99 
00 


01 
02 


03 


04 


05 


06 


07 


08 


09 


10 


1 


12 


13 


o-anilino-  (0-hydrorydiphenyl- 
amine). CceHsNHCsH40OH, 185.09. 
Pr.w. m.p. 69-70, b.p. 180-9. 
Soly. sl.s.h.w.; s.al.; s.et.; sl.s.bz. 
—, m-anilino- (m-hydroxydiphenyl- 
amine). CcoHsNHCsHsOH, 185.09. 
Leaf.f.w. m.p. 82, b.p. 340. Soly. 
sl.s.h.w.; s.al.; s.et.; s.alk.; sl.s.lgr. 
—, peaniline-  (p-hydroxydiphenyl 
amine). CcsHsNHCsHiOH, 85.09 
Leaf.f.w. m.p. 70, b.p. 330. Soly. 
s.h.w.; s.al.; s.et.; s.chl., alk. 
—,azodi-. See Azophenol. 
—, p-benzalamino- N-benzal-p- 
hydroxyaniline). CcsHsCH:NCcH<- 
OH, 198.10. Leaf.f.dil.al. m.p. 183 
(185-6). Soly. i.w.; v.s.al. 
—, benzenylaminothio-. 
zothiazole, 2-phenyl-. 
—, o-benzyl-. CsHsCH2CsHs08H; 
184.09. m.p. 21, b-p. 312. Soly. 
v.s.h.w.; v.s.al.; v.8.et. 
—, p-benzyl- _(p-hydrorydiphenyl- 
methane). CoHsCH2CsHsOH, 184.09. 
Col.need.f.al. mp. .83-4,.b.p. 320-2 
(308). Soly. s.h.w.; s.al.; s.et. 
_—, p-benzylamino-. —CsHsCHe- 
HC.H;OH, 200.12. Leaf. m.p. 90 
(84-5). Soly. i.w.; v.s.al.; v.s.bz. 
—, o-bromo-. BrCsH:OH, 172.96. 
Col. oily liq. D. 1.552922, m.p. 5.6 
(4-5), b.p. 194-5. Soly. v.sl.s.w.; 
s.al.; s.et.; s.alk. 
—, m-bromo-. BrCsHsOH, 172.96. 
Leaf. m.p. 33, b.p. 236.5; 135-40". 
Bole. v.sls.w.; v.s8.al.; v.s.et.; s.chl., 
alk. 


See Ben- 


—, p-bromo-. BrCsHiOH, 172.96. 
Tetr. D. 1.84015; 1.58899, m.p. 63.5, 
b.p. 238. Soly. 1.42%w.;  yv.s.al.; 


v.s.et.; s.chl., ac.a. 


—, o-butoxy- (pyrocatechol _mono- 
butyl ether). CH3(CH2)30CsH4i0OH, 
166.11. n 1.5113%. D. 1.026%, b.p. 


231-4; 15989, 

—, m-butoxy- (resorcinol monobutyl 
ether). CH3(CH2)sO0CeHsOH, 166.11 
b.p. 130°. 

—, p-butoxy- (hydroquinone mono- 
butyl ether). CH3(CH2)s0CceHiOH 
166.11. m.p. 64-5. P 

—, o-butyl-. CiHoCcsHsOH, 150.11 
Col.,n 1.496%. D. 0.97522, b.p.234-7 
Soly. y.sl.s.w.; s.al.; s.et. 

—, m-butyl-. CsHoCcHsOH, 150.11 
Col. D. 0.97422, b.p. 247-97. Soly 
v.sl.s.w.; 8.al.; s.et. 

—, p-butyl-. C,H»CsHsOH, 150.11 
Col.liq. D. 0.97842, b.p. 246-50" 
Soly. v.sl.s.w.; s.al.; s.et. 


* Name approved by the International Union of Chemistry. 
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4 Phenol, p-sec-butyl-. 
CHCsH:0OH, 150.11. Col.need. m.p. 
59, b.p. 240.579, Soly. v.sl.s.w.; 
s.al.; v.s.et. 

15 p-tert-butyl- (4-(a, a-dimethylethyl)- 

phenol). (CHs)sCCsHsOH, 150.11. 

Need.f.w. D. 0.90811}4, m.p. 99, 

b.p. 236-8. Soly. s.w.; s.al.; s.et. 

16 —, o-chloro- (1-chloro-2-hydroryben- 

zene). ClCsHsOH, 128.50. Col.liq., 

n 1.5473, D. 1.24118, m.p. a 7; 

8 0; y 4.1, b.p. 175.6. Soly. 2.852°w.; 


1] 


s.al.; s.et. 
%7—, me-cehloro-_ (1-chloro-3-hydrory- 
benzene). ClCsHsOH, 128.50. Col. 


liq. or need., 2 1.5565. D. liq. 1.245%; 
1.268%, m.p. 32.8, b.p. 214. Soly. 
2.60% w.; s.al.; s.et.; 512%bz. 

As —, p-chloro- (1-chloro-4-hydroryben- 
zene). ClCsH:OH, 128.50. Need.f. 
al., mn 1.55799. D. 1.306, m.p. 

~43(39-40), b.p. 217. Soly. 2.71w.; 
fy.s.al.; v.s.et.; 272%bz.; s.alk. 

i9 —, 2-chloro-4-nitro-. Cl(NO2)C.- 

|  H;:OH, 173.50. Lng.col.need.f.al. or 


w. m.p. 111. Soly. s.h.w.; v.s.al.; 
v.s.et.; s.chl. 
20 —, 2-chloro-5-nitro-  (6-chloro-3- 


nitrophenol). Cl(NOz)Cs6H30H, 173.50. 


Yel.need.f.w. m.p. 118-9. Soly. sl.s. 
w.; s.chl. 
4-chloro-2-nitro-. Cl(NO2)Co- 


2a, 

| H3OH, 173.50. Yel.monocl.need.f.al. 

; eat 87. Soly. v.sl.s.w.; s.al.; s.et.; 
s.chl, 


22 —, 5-chloro-2-nitro-  (3-chloro-6- 

nitrophenol). Cl(NO2)Cs6HsOH, 173.50. 

Yel.pr.f.w. m.p. 38.9, b.p.  subl. 

Soly. sl.s.w.; s.al.; s.et.; 8.ac.a. 

23 —, p-cyclohexyl-. CsHuCsHs0O8H, 

176.12. Col.need. m.p. 133. Soly. 

i.w.; sl.s.al.; s.et. 

24 —, 2, 4-diamino-. 

1 124.08. Col.leaf. 

Soly.  s.al.; 

ac.a.; sl.s.chl. 

25 —, —, dihydrochloride (diamol; 
amidol (one form)). (NH2)2CsHs- 
-OH-2HCl, 197.01. Gray-wh.cr. m.p. 
168-70. Soly. s.w.; sl.s.al.;_ sl.s.et. 

26 —, 2, 5-diamino-. (NH2)2CsHsOH, 
124.08. Need. m.p.68. Soly. v.s.w. 

27 —, 3,4-diamino-. (NH2)2CsH30H, 
124.08. Cr. m.p. 167-8 d. 

28 —, 3, 5-diamino-. (NH2)2CsHsOH, 
124.08. Pr. m.p. 168-70. Soly. 
-s.w.; sl.s.et. 

29 —, 2, 4-dibromo-. BreCcoHsOH, 
251.86. Col.need. m.p. 40(35-6), 
b.p. 17717; 238-9. Soly. 0.19%w.; 


ie 


(NH2)2Ce6H30H, 
m.p. 78-80 d. 
sl.s.et.; s.acet., alk., 





v.s.al.; v.s.et.; 8.CSe, bz., alk. 
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G:HACHs)-| 30 —, 2,6-dibromo-. 


BreCsH3OH, 
56-7, 
Soly. s.w.; v.s-al.; v.s.et. 


251.86. Col.need.f.h.w. m.p. 
b.p. 16221. 


1 —, 2, 6-dibromo-4-nitro-. Bro(NO:z)- 


34 


35 


36 


37 


38 


39 


40 


41 
42 


44 


45 
46 


47 


CsH2OH, 296.86. Yel-pr.f.al. m.p- 
144, b.p. d. >144. Soly. v.sl.s.w.; 
s.h.al.; s.et.;s.CS:, et.ac., chl.; sl.s.ac.a_ 
—, 2,3-dichloro-. ChCsH;0H, 
162.95. Col.cr.f.pet.eth. m-.p.  57- 
Soly. s.al.; s.et. 

—, 2,4-dichloro-. ChCsH3:0H, 
162.95. Col.need.f.bz. m.p. 45, b.p- 
210. Soly. 0.462°w.; v.s.al.; v.s.et.; 
s.chl., bz. 

—, 2,5-dichloro-. ChkCsH:0H, 
162.95. Col.pr.f.pet.eth. m.p. 58, 
bp: 211744. Soly. sl.s.w.; s.al.; s.et.; 
s.bz. 

—, 2,6-dichloro-. ChCsH3:0H, 
162.95. Col.need. m.p. 67, b-p- 
219-20. Soly. s.al.; s.et. 

—, 3,4-dichloro-. ChCsH:0H, 
162.95. Col.need.f.bz. m.p. 68, b-.p- 
253.5767, 

—, 3,5-dichloro-. ClhCsHsOH, 
167 BP. m.p. 68, b.p- 233-4. Soly- 
s.al. 

—, 2, 6-dichloro-4-nitro-. Cl:(NO2)- 
CcsH2OH, 207.95. Yel.monocl.leaf.f. 
al. D. 1.822, m.p. 122, b.p. subl. 
<100 exp. Soly. v.sl.s.w.;  v.s-al.; 
v.s.et.; s.chl., bz. . 
—, m-diethylamino-. (C2Hs)2NC«- 
HiOH, 165.13. Rhomb.f.CS2 + lgr. 
m.p. 78,. b.p.. 278(276—80). Soly.- 
s.w.; 8.al.; s.et.; s.CS2; ilgr. 

—, 2, 4-diiodo-. I:CcHsOH, 345.87. 
Col.need.f.w. m.p. 72, b.p. 100. 
Soly. sl.s.w.; s.al.; s.et.; sl.s.chl., bz. 
—, 2, 6-diiodo-. IsCsH3:0H, 345.87. 
Col.cr. m.p. 68. Soly. s.al. 

2, 3-dimethoxy- (pyrogallol 1, 2- 
dimethyl ether). (CH30)2CeH30H, 
154.08. Col.liq. b.p. 233-4; 124-51. 
—, 2, 6-dimethoxy- (pyrogallol 1, 3- 
dimethyl ether). (CHs:0)2CsH30H, 
154.08. Monocl.f.w. m.p. 55(52-3), 
b.p. 258(262.7). Soly. 1.75%w.; v.s. 
al.; v.s.et. 

, 8, 5-dimethoxy=_ (phloroglucinol 
dimethyl ether). (CHs0O)2CsH30OH, 
154.08. Cr. m.p. 36-8, b.p. 172-51. 
—, dimethyl-. See Xzlenol. 

, m=-dimethylamino-~_ (m-hydrory- 
N, N-dimethylaniline). (CHs)2NCs- 
HOH, 137.09. Need.f.lgr. m.p. 85-7, 
b.p. 265-8. Soly. y.sl.s.h.w.; v.s.al.; 
v.s.et.; s.bz., acet., alk., min.a. 
—, p-(a, a-dimethylpropyl-. 
Phenol, p-tert-amyl-. 


See 


For explanations and abbreviations see beginning of table. 
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49 


50 


51 


52 


53 
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55 


37 — 


58 
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60 


61 
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dinitrobenzene). NOz»)sCoHsOH, 
184.05 -Yel.monocl.need.f.w. D. 
1.651”, m.p. 144, Soly. sl.s.w.; 
v.s.h.al.; v.s.et. 
—, %, 4-dinitro-*. setae ip ta 
184.05. Yel.rhomb.pl.f. D. 1.6832 
m.p. 111.6; 114. Soly.0 0.5638, Buoy.) 
8.9%al.; 3 3 065iet, s.bz., chl. 

— thylthiolthionocarbamate. 
See Carbamic acid, dimethylthiolthiono-, 


2,4-dinitrophenyl ester. 

—, %, 6-dinitro-*. (NO2).C,H:0H, 
184.05, Pa.yel.rhomb.need, or leaf. 
fw. m.p. 63~4(61.8). Soly. v.sl.s.c., 
v.6.b.w.; v.8.b.al.; v.s.et.; s.bz., chl. 
—, %, 4-dinitro-*. (NOs)20sHsOH, 
184.05. Col.tricl.need.f.w. D.1 672, 

Soly. s.al.; s.et. 


m.p. 134, 
—, $8, 5-dinitro-*. (NO2),C.sH,0H, 
184.05. Monocl.leaf.f.dil. HCl. D. 


1.702, m.p. 123. Soly. s.al.; s.et.; 





s.chl., bz.; sl.s.pet.eth. 

—, ethenylamino-. See Benzoz- 
azole, 2~methyl-, 

—, ethenylaminothio-. See Ben- 


zothiazole, 2-methyl-. 

—, o-ethoxy~ (pyrocatechol monoethyl 
ether; guaethol; catechol monoethyl her’. 
CoHsOCeHiO8, 188.08. Oily lig. m. i 
28, b.p. 214— ~6(241), Soly. sl.s.w. 
oo al, ~et. 

—_, nivethox = (resorcinol monoethil 
ether). CoHsOCsHiOH, 138.08. Col.- 
pa.yel.liq. b.p. 246- 7, Soly. i.w.; 
s.al.; s.et. 

—, p-ethoxy- (hydroquinone mono- 
ethyl ether), CexHsOCcHsOH, 138.08. 
Leaf.f.w. m. ‘D- 66, D.p. 247, Soly. 
fl.s.c., 8.h.w, v.s.al, 3} v.s.et. 

—, O- -ethyl-. See Phlorol. 

—, m-ethyl-. Cols;CsHsOH, 122.08. 
Liq. D. 1.0259, m.p. ~—4, b.p. 
2147, Soly. sl.s.w.; v.s.al.; v.s.et. 
—, p-ethyl-. CoHCoH.OH, 122.08, 
Col.need, m.p. 46, b.p. 219. Soly. 
sl.8.w.; v.8.al,; v.s.et. 

—_—, o-ethylamino- (N-ethyl-2-hy- 
droxyaniline). CoHsNHCoHs0OH, 
137.09, Rbhomb.pl. m.p. 107,5(108—9). 
Soly. i.w,; s.al.; sla.et.; s-h.ba, 

—, me-ethylamino- | (N-ethyl-3-ha- 
drogyaniline). CoAsNHCoHAON, 


137.09, .Crif. bu. m.p. 62, b.p. 1761. 
Soly. s.h.w.; s.al.; s.et.; v.e.ehl.; 
sl.s ler, 
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66 
67 — 


68 — 


69 — 


10 — 


7 


72 


73 


74 


| 15 
76 


717 


718 


719 
80 


81 


Bz — 


83 






—, p-heptyloxy=-(hydro 
heptyl abe Neate 
208.16. m.p. 6 

—_, heralded 


See Pyuiidancd 
—, p-hexyloxy- 
hexyl ether), 


( ides uinone mon 
.14. m.p. 48. 


2)sOCeH.0] 

Medadiony IGcsHsOH, 219.96. Nee 
or pl. D. 1.87579, m.p. 43(40.4 
b.p. 186-7160, Soly. s.h.w.; v.8.al 


v.8.et.3 8.CS2. 

—,  me-iodo-. ICsH.OH, 219.9 
Need.f.lgr. m.p. 40, b.p. d. Sol; 
sl.s.w.; 8.al.; 8.eb. 

1 petoalne. ICsH:OH, 219.96. Ce 
need.f.w. D. 1. 85712, m.p. 94, b.] 
d. Soly. sl.s.w.; v.s.al.; y.8.et. 

pdsoamyle CsFinCcH.OF 

Need.f.h.w. m.p. 93, b.y 
Soly. v.sl.s.b.w.; v.s.al.; v.s.et. 
(o-cumenol) . er 
CHC.HiOH, 136.09. Gol. D. 1.0 
m. a 16, b. p. 204, Soly. sl.s.w.; a 
s.et 


—, p-isopro 


me mon 
6OCsH,01 


164.12. 
255. 





; I-. (CHs3)2CHCsoH 
OH, 136,09. eed. m.p. 61, b.fy 
229,378, Soly. sl.s.w.; s.al. 

Ps b', p’’-methenyltri-. See Lew 
aurin, 
—, o-methoxy-. See Guaiacol. 

—, m-methoxy- (resorcinal monc 
methyl ether). CHsOCsHsOH, 124.0€ 
Liq. D. >1, mp. <— — 417, 5, bop 
244.3. Soly. sls.w.; oal.; et. 

—, p-methoxy- droquinone mone 
methyl ether), © CoH4OH, 124.0€ 
Rhomb.leaf.f.w. m. p. 53, Db.p. 244 
Soly. s.w.; v-s.al.; v.s.et.; v.s.bz. 

-= , @emethoxy-4-maatiivla: See Cre 
osol. P 
—, methyl-. 
—,o-methylamino-. 
OH, 123.08. Pl.f.bs. 
Soly. i.w.; s.al.; s-bz. 


See Cresol. 


CHiaNHACoH, 
m.p. 86-7 


—, p-methylamino-, sulfate (metol 
photols pictol). (CHsNHCcHsOF)a: 
T:SOa, 344.23. Wh.cr.powd. m.p 
250-60 d. Soly. 5c., 16.67h.w.; s.al. 
pb; p/-methylénedi-. See Meth 
an b, 4, 4’-dihydrowydiphenyl-. 
—, o-nitro-. NOsCsHiOH, 139.05 
Lt.yel.monocl.need. or pr. D. 1.657% 
m.p. 45, b.p. 214.5(217.25). Sol 


0,212, 1,08 w.; 46.0%aL; v.s.et.; s.al 





64 —, p-ethylamino- — (N-ethjl-4-hy-| 84 —, m-nitro-. NOsCsH«OH, 139.05 
droxyaniline). »wHsNHC.HAOH, Col.-yel.monocl.f.et. D. 1.485, m.p 
137.09, Need.f.w. m.p. 100, Soly. 96, b.p. 1947, Soly. 1.35%, 13,.3%w, 
s.h,w.; #.al.; s.et. 195.0”%al,; v.s.et.; 8.bz., alk, 

* Name approved by the International Union of Chemistry. 
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|37 






88 


| 39 


oo 


| 94 


D5 
96 





97 


98 





00 


(OL 


02 —, p-salicylyl-. 


90 ey 
164.12. 


Phenol, __p-nitro-. tee ery 
139.05. Col.-ylsh.monocl.pr. . 
1.479%, m.p. 114, b.p. 279 d. Soiy, 
1.625, 26. 90w.; 189. 5%al.; v.s.et.; s/chl. 


nitro sd. quinone monoxime). 
NOCGsHiOH or HON:CoHu:0, 123.05 
Yel.rhomb.need. m.p. 126 d. Soly. 
8.w.; v.s.al.; v.s.et.; s.acet., dil.alk.sol. 


_—, p-octyloxy- (hydroquinone 'mono- 
octyl ether).. CH3(CH2);,OCsH40H, 
222.17. m.p. 60-1. 
—, pentabromo-. CoBrsOH, 488.59. 
Col.monocl.need.f.al. m.p. 225, b.p. 
d. subl. Soly. i.w.; s.h.al.; she. et.; 
s.h.bz, 
+; pentachloro-. ClsCcOH, 266.29, 
Monocl. pr. D. 1.978, m.p. 191, b.p. 
310d. Soly. i.w.; v.s.al.; v.s.et. 
penttemethyl-. (CHs) 5sCcOH, 

Need.f.al. m.p. 125, b.p. 
Soly. 0.15h.w.; s-al. 

ap henyl- ep -hydroxybiphenyl). 

CoHsCcHi0OH, 170.08. Need.f.pet. 
eth. m.p. 56, bp. 275. Soly. sl.s.w.; 


»/ 267. 


, 


RB te v.8.eb.3 8. er. 
m-phen a va eT at ae r hel 
9 Giles 40 Need.f.pet. 


eth. or h.w. than ae (76-7), D.p. 
o Soly. sl.s.w.; v.s.al.; s.KOH, 
ZL 

en. 8 hydroxybiphenyl). 
8 oni ty dae 170.08. Col.meed. or 
Jeaf.{.dilal. m.p. 165, b.p. 308. 
Soly. sl.s.w.;s.al.;s.et.;.8.chl., H4sOH. 
phenylazo-. See Azobenzene, 
hydroxy-. 
—., p-propenyl-. 
—, o-propoxy- 
propyl ether). CHs 
152.09. n 1.5176*. 
223-6; 14088, 
—_, A sohgs Oxy- (resorcinol mono- 
propyl ether). CHsCH:CH2OC6Hi08H, 
152.09. b.p. 120°. 
—, p-propoxy- (h 
propyl ether). CH; 


, 


See Anol. 

Meee ecalechea, mono- 
HeCHzOCsH40H, 
D. 1.0523%, b.p. 


hydroquinone mono- 
JH2CH2OC«H.«.OH, 


' 152.09. m.p. 56-7. 


—,o-propyl-. CsH7CsH.OH, 136.09. 
i - 1.015%; 1.00038, b.p. 220 
Soly. sl.s.w.; s.al.; s.et. 
C3H7CeHi0 H, 136.09. 
26, b-p. 228. Soly. 
8.6t. 
C3H7CsH4OH, 136.09. 
m.p. 22(61), b.p. 
Soly. "el.s.w.; s.al. 
Bee Benzophenone, 


Liq. 
(226.6). 
—, m-propyl-. 
Col.liq. m.p. 
v.sl.s.w.; s.al.; 


—) crt al ee 
558. 6758, 


2, 4’-dihydroxry-. 
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03 


04 


05 


07 


08 


10 


11 
12 


18 


14. 
16 


16 — 


17 


18 


Rhomb.need.f. 


—, 2, 3, 4, 6-tetranitro-.  (NOz)4Ce- 
HOH, 274.05. Yel.need.f.chl. m.p. 
140 a b.p. exp. Soly. v.s.w.; v-sl.s. 
bz., ler. 

—, thio- a BO Feet: l_mer- 
captan). CeHsSH, 110 Coll liq., 
nm 1.586133, D. 1 ovata, %: p. 169.5. 
Soly. i.w.; v.s.al.; et. 

—, 2,4, 6-triamino-. (NH2);C6H2- 
OH, 139.09. Need.unst. b.p. 257. 
Soly. v.s.w.; v.s.al.; v.s.et. 


—, 2, 4, 6-tribromo- (sym-tribromo- 
phenol). BrsCeH2zOH, 330.77. Col. 
monocl.pr.f.dil.al. or bz. D. 2.553%, 


m.p. 96, b.p. subl. Solky. 0,007w.; 
v.s.al.; s.et.; s.glyc., chl. 


—, 2, 3, 5-trichloro-. Cl;CcsH20H, 
197.39. Lng.col.need.f.al. m.p. 53-5, 
vp 253. Soly. sl.s.h.w.; s.al.; s.et.; 
s.lgr. 


2, 4, 6-trichloro- (sym-trichloro- 
phenol). ClsCsH2OH, 197.39. Rhomb. 
need. D. 1.49045, m.p. 68, b.p. 
244.5. Soly. 0.08%, 0.243%w.; v.s.al.; 
vs.et. 


’ 


—_, 2, 4, 6-triiodo-. I:;CsH20H, 
471.78. Col.need.f.al. m.p. 156-8, 
b.p. subl.d. Soly. i.w.; 1.58al.; s.et.; 
s.acet. 

—, 2,4, 5-trimethyl-. 


cumenol. 


—, 2, 4, 6-trimethyl-. 


See Pseudo- 


See Mesitol. 


—, 2, 3, 6-trinitro- Katrindire prenbenel 
(NO2)sGcH20H, 229.05. m.p. 
Pe Soly.  sl.s.w.; vate v.s.et.; 
s.bz. 


—, 2, 4, 5-trinitro- (8-trinitrophenol). 
(NO2)sCcH2OH, 229.05. Need. m.p. 
96. Soly. sl.s.w.; v.s.al.; v.s.et.;'s.bz. 
—, 2, 4, 6-trinitro-. See Picric acid. 
—, o-vinyl- (0-hydroxystyrene). CHe:- 
CHC.H.OH, 120.06. Need. D. 
1.061427, m.p. 29, b.p. 108. Soly. 
8.W.3 wv svalt ; v.s.et. 


m-vinyl- 
CHa: CHC.ELOM, 
114—6)5, 


Phenolphthalein (2, 2-bis(p-hydrozry- 
phenyl) phthalide). C2HisO4, 318.11. 
dil.al. D. 1.27732; 
Soly. 0.018%w.; 


(m-hydroxystyrene). 
120.06. Oil. b.p. 


1.30022, m.p. 261. 
20.9al.; 5.92et. 


—, 38,3”, 5’, 5’-tetraiodo- —(noso- 
phen; iodophen). Cx»HiolsO4, 821.76. 


Cr. or amor.grn.powd. m.p. 225 d. 
Soly. i-w.; v.sl.s.al.; s.et,; s.chl., alk.; 
i.a. 





For explanations and abbreviations see beginning of table. 
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19 1-Phenol-2-sulfonie acid (o-phenol-| 37 —, N, N’-diacetyl- (1, 4 anaes 


20 


21 


22 
2 = 


25 


26 


27 
28 


29 


31 


32 
33 
34 
35 


36 


sulfonic acid; 
HOCsH:S03H, 
1.15515, 
s.glyc. 
1-Phenol-4-sulfonie acid (p-phenol- 
sulfonic acid). HOCs6H4SOs3H, 174.11. 
Deliq.need. Soly. s.w.; s.al. 
2-amino- (aminophenolsulfonic 
acid II). HO(NHe2)CeHsSOsH, 189.12. 
pee m.p. d. Soly. 0.7!4w.; i.al.; 
i.et 


aseptol; sozolic acid). 
174.11. Col.liq. D. 
m.p. 50. Soly. s.w.; s.al.; 


2-amino-6-nitro-. HO(NH:)- 
(NO:) CsH2SOsH, 234.12. Soly. s.w. 
2-nitro-. HOCeH3(NO2)SOsH, 
219. 11. Need.f.w. m.p. 141, b.p. d. 
Soly. s.w.; v.s.al.; v.s.chl. 
Phenol-2, 4, 6-tricarboxylic 
See Trimesic acid, hydroxy-. 
Phenosuccin. See Succinamide, N- 
p-phenetyl-. 
Phenothiazine (phenthiazine; thio- 
diphenylamine). CeHsNHCsHsS, 


fase) 6 SaR-.) 
199.14. Yel.rhomb.leaf.f.al. m.p. 180, 


acid. 


b.p. 371 d. Soly. sl.s.al.; sl.s.et.; 
s.bz. 

Phenyl. For phenyl derivatives see 
the parent compounds (e.g., for 


phenyiacridine see Acridine, phenyl-). 
or phenyl esters of organic acids see 
the acids. 


Phenylamine. See Aniline. 


Phenyl bromide. See Benzene, 

bromo-*. 

Phenyl chloride. See Benzene, 

chloro-*, 

Phenyl cyanide. See Benzonitrile. 

Phenyl disulfide (phenyldithioben- 

zene*; diphenyl disulfide). (CsHs5)2Se, 

218.20. Need.f.al. m.p.. 61, cae 
s2, 


310 d. Soly..i.w.; s.al.; s.et.; 8 
Z. 


Phenylene, diphenyl-. See Jer- 
phenyl. 
p-Phenylene cyanide. See Tereph- 


thalonitrile. 
p-Phenylene diacetate. 
quinone, diacetate. 
Phenylenediamine, 
See Acetanilide, amino-. 


o-Phenylenediamine (1, 2-benzene- 
diamine*; 1, 2-diaminobenzene). Co- 


Ha(NHo2)2, 108.08. Brnsh.yel.monocl. 


See Hydro- 


N-acetyl-. 


er. or tab.f.chl. m.p. 102, b.p. 252 
(256-8). Soly. 4.1555, 733%w.; y.s.al.; 


y.s.et.; s.chl. 








38 


39 


41 


42 


43 


44 
45 


46 


47 


48 


49 


benzene). CcsHs(NH OCHs)s, 192.1] 
Need.f.w. m.p. 186. Soly. v.s.h.w. 
v.s.al.; v.sl.s.et. 


—, N, N-dimethyl- (0-amino-N, N 
dimethylaniline; _ 1-amino-2-dimethy 
aminobenzene). (CHs)zNCsHiNH: 
136.11. Col.oil. b.ep. 21871. Soly 
sl.s.w.; v.8.al.; v.s.et. 

—, N-phenyl- — (0-aminodiphenyl 
amine). NH2CsHiNHCeHs, 84.11 
Need.f.w. m.p. 79-80. Soly. 8.W. 
s.bz., acet., chl.; sl.s.lgr. 
m-Phenylenediamine (1, 3-benzene 
diamine*; 1, 3-diaminobenzene). Cy 
Ha(NHo2)2, 108.08. Col.rhomb.need. 
n. 1.6339057-7, D. 1.13895; 1.1075 
m.p. 62.8, b.p. 287 (282-4). Soly 
35.125w.; s.al.; s.et. 

—, 4-(3-aminophenylazo)- (2, 4, 3’ 
triaminoazobenzene). NHaCcH; 
NeCcH3(NH2)2, | 227.14. Or.red 
monocl.f.w. m.p. 143.5. Soly. i.w. 
v.s.al.; v.s.eb. 

—, N, N-dimethyl- (m-amino-N, N 
dimethylaniline; 1-amino-3-dimethyl 
aminobenzene). (CHs)2NCsH4N H: 
136.11. Oil. D. 0.995%, m.p. < —2¢ 
b.p. 268-70 (258). Soly. shs.w. 
v.8.al.; v.s.et. 

N, N’-di-p-tolyl-. CsH« —— 


HiCHs)s, 288.17. Lng.need.f.al. md 
138-9, b.p. d. Soly. i.w.; sl.s.a 
sl.s.et.; sl.s.bz., ac.a. 


—, 4-phenylazo-. 
(base). 
p-Phenylenediamine (1, 4-benzene 
diamine*; 1, 4-diaminobenzene). Ce 
Hs(NHe)s, 108.08. Col.monocl.f.w. o 
et. m.p. 139.7 (139-41), b.p. 267 
Soly. 3.8%, 66907 w.; s.al.; s.et.; s.chl. 
—, WN, N-diethyl- (p-amino-N, N 
diethylaniline; 1-amino-4-diethylamino 
benzene). (CeoHs)aNCsHiNHe 
164.14. Liq. b.p. 261-2. Soly. s.w. 
v.s.al.; v.s.et. 

—, N, N-dimethyl-< (p-amino-N, N 
dimethylaniline; 1-amino-4-dimethyl 
aminobenzene). (CHs)eNCcHaNH: 
136.11. Col.need. D. 1. ‘s li 


See Chrysoidin 


1.0168, m.p. 26: 
Soly. s.w.; v.s.al.; v.s.et.; s.ch 
N-methyl- (p-methylamino 
aniline; p-amino-N-methylaniline) 
CHsNHCcHiNHg, 122.09. Leaf. m.p 
35.59, b.p. 259.5. Soly. v.s.w. 
v.s.al.; v.s.et. 

—, N-phenyl- -aminodi phenyl 
amine), C MeL NHC ENTS 184. 11 
Need.f.al. m.p. 66-7; 75. b.p. 35: 
in He. Soly. sl.s.w.; v.s.al.; v.s.et. 
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51 m-Phenylene 


53 Phenyl 


54 Phenyl iodide. 


Ae 


, 


ve N, N,N’, N’- 
tetramethyl-. sHN(CHz) 2], 
164,14. Leaf.f.dil.al. m.p. 51, b.p. 
260. Soly. v.sl.s.h.w.; v.s.al.; v.s.et.: 
v.s.chl. 


dimercaptan. See 


Resorcinol, dithio-. 


-Phenylene dimercaptan. 
ydroquinone, dithio-. 


ether (phenoxybenzene*; 
diphenyl ether). (CoHs)20, 170.08. 
Col.monocl.(rhombic), 2  1.5826%. 
D. 1.07289, m.p. 28, b.p. 259. Soly. 

eet 4.9719 87 %al.; s.et.; s.ac.a., 
Ze 


See 


See Benzene, iodo-*. 


55 Phenyl isocyanide (phenylcarbyl- 
amine). CcsHsNC, 103.05. Col.- 
rnsh.liq. D. 0.9775, b.p. 166 d. 


56 Phenyl ketone. 
—~8T pucey mercaptan. 


68 Phenyl mustard oil. 


59 Phenyl 


GO eueey' sulfone (diphenyl 


61 Phenzoline. 


Roby’ d.w.; d.al.; s.et. 
See Benzophenone. 


See Phenol, 
thio-, 


See TIsothio- 
cyanic acid, phenyl ester. 


p-Phenylphenacyl esters. 
under the corresponding acids. 
sulfide (diphenyl 
phenylthiobenzene*; benzene sulfide). 
CeHs5)28, 186.14. Col.lig., n 1.63518, 
- 1.1185}3, m.p. <—40, b.p. 296. 
Soly. i.w.; s.al.; ©et.; ©CSe2, bz. 


sulfone; 

lsulfonylbenzene*; benzene sulfone; 
eat (CoH5)2802, 218.14. 
Monocl.pr.f.bz.; pl.f.al.; need.f.w. D. 
1.24828, m.p. 128-9, b.p. 23218; 
377.8. Soly. i.c., sl.s.h.w.; s-.b.al.; 
s.et.; s.bz. 


See 


sulfide; 


See Quinazoline, 3, 4- 
dihydro-3-phenyl-. 


62 Phloretic acid (p-hydroxyhydro- 
cinnamic acid; a, 8-dihydro-p- 
coumaric acid), HOCsHsCHeCH:- 
COOH, 166.08. Monocl.f.et. m.p. 
129: Soly. s.h.w.; s.al.; s.et. 

63 —, phloroglucinol monoester. See 
Phloretin, 

64 Phioretin (phloroglucinol mono- 
hloretate). CisHisOs, 274.11. Sm. 
eaf. m.p. 255 d. Soly. sl.s.h.w.; 

~ oal.; O.8let.; ~ac.a. 

65 Phlorizin (phloridzin). CxH2sO10-- 
2H20, 472.22. Silky need. D. 


eee es toe 


1.42980, m.p. 2H2O 108-9; anh. 170 d. 
eng 0.1c., yv.s.h.w.; 25al.: v.sl.s.et.; 














66 


67 


621—, 


68 


70 
7 
712 
73 


74 


75 


76 


78 


79 


80 


81 


82 


83 


84 
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50 p-Phenylenediamin 








Phioroglucinol (1, 3, 5-benzenetriol; 
sym-tr i hydroxybenzene). CcH3(OH);, 
126.05. Rhomb. m.p. anh. 219, b.p. 
subl.d. Soly. 1.13%w.; v.s.al.; v.5.et. 
dimethyl ether. See "Phenol, 
3, 5-dimethozry-. 
monomethyl ether. 
cinol, 5-methoxy-. 


’ 


See Resor- 


—, monophloretate. See Phloretin. 
—, triethyl ether. See Benzene, 
1, 3, 5-triethozy-*. 

—, trimethyl ether. See Benzene, 
1, 3, 5-trimethory-*. 

—, trioxime. See 1, 3, 5-Cyclo- 


hexanetrione, trioxime. 
Phloroglucinolcarboxylic acid. 
See Benzoic acid, 2, 4, 6-trihydroxy-. 
Phlorol (0-ethylphenol). C2HsCeHs- 
OH, 122.08. Col.liq. D. . 1.037412, 
m.p. <—18, b.p. 207.5. Soly. 
sl.s.w.; v.s.al.; v.s.et.; 8.bz. 

Phlorone’= (p-ryloguinone; 2, 5-di- 
methylquinone). (CHs)2CeH202, 
136.06. Yel.tricl.f.al. m.p. 125, b.p. 
subl. Soly. sls.h.w.; s.al.;  s.et.; 
s.bz., chl. 


Phorone (diisopropylideneacetone; 
2, 6-dimethyl-2, 5-heptadien-4-one*). 
CO[CH:C(CHs)2]s, 138.11. Yel.cr., 
n. 1.49982. D. 0.885, m.p. 28, b.p. 
198.5. Soly. sl.s.(i.)w.; s.al.; s.et.” 
Phosgene (carbonyl chloride; chloro- 
formyl chloride). COCh, 98.91. 
Pois.gas.. D. 1.39232, m.p. 118 
(—104), b.p. 8.3. Soly. d.w.; d.al.; 
v.s.et.; 8.bz., ac.a., tol. 

—, phenylimino-. See Aniline, N- 
(dichloromethylene)-. 

—, thio-  (thiocarbonyl 
CSCl, 114.97. Red.liq., 
D. 1.50854, b.p. 73.5. 
d.al.; s.et. 
Phosphaniline. 
phenyl-. 
Phosphenyl chloride. 
phine, dichlorophenyl-. 


chloride). 
nm 1.5442. 
Soly. d.w.; 


See Phosphine, 


See Phos- 


Phosphine, dichlorophenyl- (phos- 
phenyl chloride). CcoHsPCh, 178.97. 
Fum.liq., mn 1.60537. D. 1.319, 
b.p. 224.6. Soly.d.w.; ©bz., CSe. 
—, diethyl-. (C:Hs)2PH, 90.11. Col. 
liqy De Sep, (85. “SolyS 3. 
s.al.; et. 

—, dimethyl-. (CH3;):PH, 62.07. 
Col.liq., ign. D. <1, b-p. 25. Soly. 
i.w.; s.al.; s.et. 

—, ethyl- (phosphinoethane). C2Hs- 
PH:, 62.07. Colliq. D. <1, D.p. 
25. Soly. d.w. 





For explanations and abbreviations see beginning of table. 
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eer et a eT 
85 Phosphine, ethyldiphenyl-. (Co-) 04 1, 4-Phthalazinedione, 5-amino- 
SR sshede pt 214.14. Liq. b.p. 293. 2, 3-dihydro-. See Lwminol. 
Soly. s.al.; s.bz. 05 Phthalhydrazide, 3-amino~. See 
86 —, methyl-. CHsPH2, 48.06. Col. Luminol. 
gas. b.p. —14. Soll. sl.s.w.; sl.s.al.;]06 Phthalic acid (1, 2-benzenedicarbor- 
v.s.et. ylic  acid*; o-phthatie acid). CeHs- 
87 —, phenyl- (phosphaniline). CoHs- (COOH)s, 166.05. | Col.rhomb. or 
PHe, 110.07. iq. D. 1.001%, b.p. monocl.f.w. D. 1.593, m.p. 206-8 d., 
160. b.p. d. >191. Soly. 0.5414, 18%w.; 
88 —, triethyl-.. erent 118.14. Col. 11.78al.; 0.691et.; i.chl. 
liq., n 1.446. D. 0.80122, b.p. 128.) 07 —, dibenzyl ester, CeHs(COOCH2- 


Soly. ivw.; 8.al.; 8.et CoHs)2, 346.14. m.p. 42-4, b.p, 277%. 
89 —, —, oxide. (CoHs)sPO, 134.14. Soly. i.w.; v.s.al.; v.s.et. 

Col.deliq. need. m.p. 52.9, b.p. 242.9. 08 —, dibutyl ester (dibutyl 1, 2-ben- 

Soly. s.h.w.; s.al.; s.et.; i. KOH, zenedicarboxylate*; butyl phthalate). 
90 2S sulfide. (C2Hs)sPS, 150 20 CoHs(COOCsHs»)2, 278. 17. Col. oily 


\ ‘O4. liq, D. 1.0465, .b.ps 340.  Soly. 
Hex.pr., » 1.590, 1.650. m.p. 94, 0,0425w.; cal; wets macet., bz. 


bp: subl.; ign. 70. Soly.’'s.h.w.; 09 —, diethyl ester, CsHa(COOC2Hs)2, 


s.al.; s.et. 
zy 222.11. Colliq.,2 1.5019. D, 1.12348, 
9% —, trimethyl-, (CH;);P, 76.09. Col. a3. ) 
Hoo De ei, Bape ae Soly, twa], Se Soly. iw.j eal eet. 
s.ct. 10 —, dimethyl ester (dimethyl 1, 2- 


92 —, triphenyl-. A hel 262.14. benzenedicarboxylate*; methyl phthal: 
Monocl.pr.f.et. D. 1.194, m.p. 79, ate). CoHs(COOCHa)2, 194.08. oe 


b.p. >360. Soly. i.w.; s.al.; v.s.et.; liq., 2 1,5154620.8, + 1.18938, b.p. 
s.HCl, bz. 282. Soly. 0.5w. 

93 Phosphinic acid, jatar at (CH:)2-| 11 —, diphenyl ester (phenue plilatale) 
POOH, 94.07. Cr. m.p. 76, b.p. Cofa(COOC 6H s)2, 818.11 .rhomb. 
subl. Soly. 8.w.; 8.al.; s.et. m.p. 69—70(73-5). Soll. i.w.; sl.s.al. 

94 —, methyl-. Bee Methanephosphonic sl.s.et. 


rach 12 ay fpr nf —_ pe rte 
2-benzenedicarborylate 
95 Phosphoric acid, diethyl-. See} — (GOOCH) COOH, 194,08. Liq. ig D. 


Diethylphosphorie acid. 2, b.p. d.  Soly. si.scw.; s.al.; set. 

96 Phosphorobenzene (phosphobenzene). 13. —, 3-benzoyl- (2, Skanes Tassie call 
CoHsP:PCcHs, 216.12. Pa.yel.powd. panbbeulin acid). CsHsCO 6Ha(COO. 
m.p. 149. Soly. LWint dete} dob H)s, 270.08. Pl. or need, (+1H20)f.w 

bz. m.p. — 20, 100; 145-50—anh 

97 Photol. See Phenol, p-methylamino-, Soly.s.h.w.; s.al.; v.slse.bz. 
sulfate, 14 —, 4-benzoyl- (3, ehemeperee 

98 Phthalaldehyde (1, 2-benzenedicar- car bonylic acid) . CoHsCO Hs(COO: 


bénal*; o-phthalie aldehyde). CoHa- H)s, 270,08. Cr. m.p. i189. Soly, 
(CHO}s, 134.05. Yel.need. m.p. 56.) __ 8:3 s.al. 


Soly. 0.62%, 1.635w.; s.al.; s.et. 15 —, 3-bromo- (3-bromo-1, 2-benzenedi 
t * ( 
99 Phthalaldehydic acid alactecmmal> eu carbosyhic acid®)! Br OaeeraL cy 


zoic acid), CHOCsHsCOOH, 150.05. 
Monocl.f.w. D. 1.404, m.p. 97 
(98-9), b.p.d. Soly. 9.48w.; v.s. al.; 16 


oat 188. Soly. s.w.; s.al.;  s.et. 
1.cn 
—, 4-ehloro- (4-chloro-1, 2-benzene 





¥ 8.66; n , dicarboxylic acid*), C1CoHa(C OOH): 
00 —, 5, 6-dimethoxy-. See Opianic 200.50. Need.f.al. m.p- 150, b.p 
acid. —H20, >150. Soly. s.w.; s.al.; s.et, 
01 Phthalamide (phthalic diamide). Cv-| 47 —, 1, 6- dihydro- (2, soegahanediers 
Hi(CON H2)2, 164,08. Col.chbdr. m.p. L, i S-dicarborylie acid*), CoHe 
220. Soly. i.w.; i-al.; Let. (COOH)2, 168.06, _Monoel.pr.f.w. 
02 Phthalandione. See Phthalic anhy- al. m.p. 179-80. Soly. 0.210, 2100w. 
dride. s.al.; sl.s.et. 
3 Phthalanil (N-phenyl phthalimide —, 3, 6-dihydro- (1, t-oyclohexadiens 
, CoH4(CO)s NG He, 225, 68. Col. soe dd 1, 2-dicarboxylic acid* ie CeHo(COO 
fal, m.p. 207. b.p. subl. Soly. H)s, 168.06. Monocl.pr.f.w, m.p 
i-w.; Lal; ochl. | 153. Soly. 1.7¢w. 


* Name approved by the International Union of Chemistry. 
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19 Phthalic acid, 4, 5-dihydro- (2, 6- 
cyclohezadiene-1, 2-dicarboxylic 
acid*). CcsHe&(COOH)s, 168.06. 

Tricl. m.p. 215. Soly. 0.3%w.; s.al.; 

| s.acet. 

| 20 —, 3, 4-dimethoxy-. 

acid. 


See Hemipic 


21 —, hexahydro-~. See 1, 2-Cyclohex- 42 


anedicarboxylic acid. 
22 —, 3-hydroxy-. HOCsH3(COOH):, 
182.05. Prf.w. m.p. 244. Soly. 
0.14%, 2.50w.; v.s.al.; v.s.et. 
| 23 —, 4-hydroxy-. HOCsH;(COOH):, 
» 182.05. Col. rosettes f.w. m.p. 
181d. Soly. 3w.; v.s.al.; s.et. 
—, 3-nitro-. NOsCéHs(COOH):, 
211.05. Yel. monocl.f.et. m.p. 220 
(206).  Soly. 2.05%w.; v.s.al.; v.s.et. 
25 —, 4-nitro-. © NOxCsHs(COOH):, 
211.05. 
_ Soly. s.w.; s.al.; s.et. 


|26—, tetrachloro-. CsCl(COOH):, 
303.84. Leaf. or need.f.w. m.p. 250 


24 


| -wis.acet.; v.sl.s.chl. 


| 2% —, At-tetrahydro-. See 1-Cyclohex- 
ene-1, 2-dicarboxylic acid. 





CsHa(CO)20, 148.03. Col.rhomb.need. 
D. 1.5274, m.p. 130.8, b.p. 284.5 subl. 
Soly. v.sl.s.w.;s.al.; sl.s.et. 


Phthalic diamide. See Phthalamide. 
Phthalic imide. See Phthalimide. 


Phthalide (1(3)-isobenzofuranone; a- 
hydroxy-o-toluic acid lactone). CoHs- 


~ COOCH:, 134.05. Need.f.w., 


pl 
1.535601, m.p. 73, b.p. 290. Soly. 
v.sl.s.w.; v.s.al. 


34 
| 35 


nm 


| 87 —, benzal-  (benzylidenephthalide). 
CsHuCOOC:CHCsHs, 222.08. Col. 
4 oe ae 
monocl.pr.f.al. m.p. 108(99). Soly. 
% i.w.; s.b.al. 
38 —, benzylidene-. See Phthalide, 
benzal-. 
| 89 —, 2, 2-bis(p-hydroxyphenyl)-. See 
Phenolphthalein. 





Lt.yel.need. m.p. 164(161).} 


d. Soly. 0.574, 3%w.; v.s.al.; v.s.et.;| 


28 Li aod acid. See Isophthalic| 
acid, ! 
29 p-Phthalic acid. See Terephthalic 
1 acid. 
30 Phthalic aldehyde. See Phthalalde- 
hyde, 
31 m-Phthalic aldehyde. See Isoph- 
| thalaldehyde. 
| 32 p-Phthalice aldehyde. See Tereph- 
- thalaldehyde. 
33 Phthalic anhydride (phthalandione). 





40 —, 5, 6-dimethoxy-. 








See Meconin. 


41 —, 3, 3-diphenyl- (triphenylcarbinol. 


43 


48 
49 
50 


55 
56 


57 


o-carboxylic anhydride; ‘‘phthalophe- 
none’’). CeHsaCOOC(CeHs)2, | 286.11. 


| Peabiee ss) 
Leaf.f.al. m.p. 115, b.p. 419-28 sl.d. 
Soly. d.h.w.; s.al.; s.H2SO«. 


_—, 6-nitro-. NOzCsH;COOCH2, 


179.05. Need.f.al. m.p. 141. Soly. 
i.e.w.; s.al.; s.et.; v.s-h.chl.; i.alk.earb. 
Phthalimide (1, 3-isoindoledione; o- 
phthalic imide). C6H4(CO)2NH, 147.05. 
Hex.pr.f.et. m.p. 238 (234), b.p. subl. 
Soly. 0.06%°w.; s.al.; sl.s.et.; s.caustic 
alk., ac.a.; v.sl.s.bz., chl. f 
—, N-isobutyl- (2-isobutyl-1, 3-iso- 
indoledione). CcsHsCON(CsHs)CO, 
f-2) 9 nosis | 


203.11. m.p. 93, b.p. 293-5. 
—, N-phenyl-. See Phthalanil. 


Phthalimidine (1-isoindolinone). 
CcHsiCONHCH:, 133.06. Need. m.p. 
(ee ese 


150, b.p. 337730, 
v.s.et.; v.s.chl. 
Phthalonic acid 
glyoxylic acid). 
COOH, 194.05. 
138-40, Soly. 
sl.s.chl. 
Phthalophenone. 
3, 3-diphenyl-. 
Phthaly!l alcohol. 
glycol. , 
Phthalyl 


Soly. s.w.; v.s.al.; 


(0-carboayphenyl- 
CeHs(COCOOH)- 
Pr.f.bz. or al. m.p. 
115%w.; g.al.; s.et.; 


See Phthalide, 


See o-Xylylene 


chloride (1, 2-benzenedi- 
carbonyl  chloride*;  o-phthalyl di- 
chloride). Co6Hs(COCl)2, 202.95. Col. 
oily liq., 7 1.570995. D. 1.408, m.p. 
sym. 16; uns, 89, b.p. sym. 281; uns. 
275. Soly. d.w.; dal.; s.et. 
m-Phthalyl dichloride. See Isoph- 
thalyl chloride. 
p-Phthalyl dichloride. 
thalyl chloride. 

Phycitol. See 7-Erythritol. 
Physostigmine (eserine). CisHaN:- 
Oz, 275.19. Col.hyg.trim.f.bz., n B 
1.602. m.p. unst. 86-7; stab. 105-6. 
Soly. sl.s.w.; v.s.al.; s.et.; s.chl., bz. 
hydrochloride. CisH1N302°HCl, 
311.65. Wh.cr. Soly. s.w. 

_, salicylate. CisH2N302-C7H«Os, 
413.23. Col.-yel. acicular cr. m.p. 
ah Soly. 1.33w.; 7.71 al.; 0.57et.; 
s.chl. 


See Tereph- 


=_, sulfate. (CisH2N302)2:H2SOu, 
648.45. Micro-cr.powd. m.p. 140. 
Soly. v.s.w.; v.s.al.; 0.083et.; s.chl. 


For explanations and abbreviations see beginning of table. 
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Phytol (3, 7, 11, 15-tetramethyl-2-hexa- 
decen-1-ol*) . CyHsOH, 296.31. Col. 
oil, n 1.46380. D. 0.8649: 0.8527), 
b.p. 145.93-.04; 203—49—10, Soly. iw. 
wal.; oet.; ome.al. 

Piazine. See Pyrazine. 


Picene (dibenzo[ai|phenanthrene). Cos- 
Hu, 278.11. Col.leaf. m.p. 364, b.p. 
520. Soly. i.w.; v.sl.s.al.; v.sl.s.et.; 
sl.s.chl., h.bz. 
2-Picoline (2-methylpyridine; a-pico- 
line), CHsCsHsN, 93. PG. Col.ligq., n 
1,5029316.7, D. 0. 95048, m.p. . — 69.9, 
b.p. 128. Soly. v.s.w.; ~al.; «et. 
3-Picoline (3- aes Fidss B-pico- 
line). CHsCsH4N, 93.06. Col.liq., n 
1.504324, D. 0.961348, b.p. 143. 5. 
Soly. ow.; oal.; ~et. 
4-Picoline (4- of sibulpuridins: -pico- 
line). CHs3CsHaN, 93.06. Col.liq. 
D. 0.957148, b.p. 143.1. Soly. ow.; 
wal.; wet. 
2-Picoline-4, 6-dicarboxylic 
See Uvitonic acid. 
Picolinic acid_ (2-pyridinecarbozylic 
acid*). CsHsNCOOH, 123.05. Need. 
f.w. m.p. 137, b.p. subl. Soly. v.s. 
w.; 5.44%al.; vsl.s.et.; v.sl.s.bz., chl 
Picraconitine. See Benzaconine. 
Picramic acid (2-amino-4, 6-dinitro- 
phenol*). NH2(NO2)2CeH20H, 199.06. 
Red monoel.f.chl., n 1,54, >1.95, 
1.505. m.p. 168-9. Soly. 0.142w.; 
s.al.; sl.s.et.; s.bz., glac.ac.a., aniline. 
Picramide. See Aniline, 2, 4, 6-tri- 
nitro-, 
Picric acid (2, 4, 6-trinitrophenol). 
(NO2)sCcoH2OH, 229.05. Yel.rhomb. 
leaf.f.w. D. 1.763, m.p. 121.8, b.p. 
exp. >300. Soly. 1.420, 6,800w,; 
4.91%al.; 1.43c.et.; s.bz. 
—, athe! ether. See Anisole, 2, 4, 6- 

trinitro-. 
Picryl chloride (2-chloro-1, 3, 5-tri- 
nitrobenzene*). (NOz2)sCeHe2Cl, 247.50. 


acid. 


76 


77 


79. — 


80 


81 


82 


84 


85 
86 


87 


Yel.monocl.pr.f.et. D. 1.797, m.p.| 88 
83, b.p. d. Soly. 0.018%w.; 4.48al.; 
7.237et, 
Pictol. See Phenol, p-methylamino-, 
sulfate. 
Pilocarpidine(d). CioHuN202, 194.13.) 89 
Viscid a, [2] + 81.3°D. Soly. s.w.;| 90 
v.s.al.; sl.s.et. 

ieareeiz uate (CioHisN2O2--| 94 
HC)2PtCl-4 He O, 870.30. Or.yel.leaf. 


or dk. red pyr. m.p. 88-9; anh. 187 d. 
Soly. i.al. 

—, nitrate. 
Wh.cr. D. 


CiHuN202;H NOs, 257.14. 
137. Soly. 50w.; s.al. 





Pilocarpime. CuHisN202, 208.14. Col. 
oil or need., [a] + 106538 in w. m.p. 


34. Soly._ v.s.w.;  v.s.al.;_ slis.et.; 
v.s.chl.; v.sl.s.bz.; i.pet.eth. 

_, hvidrochionidat CuHisN202-HCl, 
244.61. Deliq.pr. or need., [a] 


+91.74°D. m.p. anh. 196.7. So y- 
333w.; 37% al.; i.et.; sl.s.chl. 
—, nitrate. CuHisN202:HNOs, 271.16. 
Prf.al. or w. -, [a} + 82.9°p. m.p. 176-8 
(173). Soly. 162%w.; 6.2al.;i.et.; i.chl. 
_, salicylate. CuHieN202- -CrHOa, 
346.19. Wh.cr., [a] + 62.5°D. m.p. 
120. Soly. s.w.; s.al. 
_-, sulfate. (CuHisN2O2)2- ep 
514.36. Wh.cr.f.al. + et., [a] +84.72°D 
m.p. 132(120). Soly. s.w.; s.al. 
d-Pimaric acid, OHwO2, 302.23. 
Cr. m.p. 212, b.p. 2820, Soly. i.w.; 
s.al.; s.et. 


Pimelic acid (heptanedioic acid*). 
COOH(CH2)sCOOH, 160.09. Monocl. 

pr.f.w. D. 1.3295, m.p. 103, b.p. 
D7 2i00 subl. Soly. 2.521, 5%w.; v.s. al.; 
v.s.et, 


—, diethyl ester (ethyl ier 
CH2(CH2CH2COOCsHs)2, 216.16. Col. 
liq. D. 0.999}%, b.p. 252-578. Soly. 
i.w.; 8.al.; s.et. 
= y-keto-. 
acid. 
Pimelic ketone. See Cyclohexanone*, 
Pinacol (2, 3-dimethyl-2, 3-butane-. 
diol*; tetramethylethylene glycol; 
pinacone). (CHs)eC(OH)COH- 
(CHs)2, Col.need. 

es P. 38(41-3), b.p. 172.8. 
Soly. 5.c., v.s.b.w.; v.s.al.;  v.s.et.; 
sl.s.CSe. 
Pinacolin (3, 3-dimethyl-2-butanone*; 
tert-butyl methyl ketone). CHsCOC- 
(CHs)s, 100.09. Col.Jiq. D. 0.811; 
0.8208, m.p. —52.5, b.p. 106.2. 
Soly. 2.515w.; s.al.; g.et.} v.s.acet, 
Pinacolyl alcohol (3, 3-dimethyl-2- 
butanol*; methyl- pe meg told 
(CH3:)sCCHOHCHs, 102.1 Liq. or 
silky need. D. 0.812%, 1p 5.5, b.p. 
121-3. Soly. v.sl.s.w.; s.al.; et, 
Pinacone. See Pinan 


Pinene, hydrochloride. 
chloride, 

dl-Pinene (dl-2, 6, 6-trimethylbicyclo- 
(3, 1, ljhept-2-ene; dl-a-pinene). Cuo- 
Iis, 136.12. Col.liq., n 1.4658. D. 
0.85822, —55(—50), b.p. 154 
(158-61). wal.; wet.; 
eochl. 


See  Acetonediacetic 


See Bornyl 


m.p. 
Soly. v.sl.s.w.; 





* Name approved by the International Union of Chemistry. 
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92 Pinole (dl) (6, 8-epoxy-1-p-menthene; 


4,7, 7-trimethyl-6-oxabicyclo[3, 2, 1]- 
oct-3-ene; dl-sobrerone). CHO, 
152.12. n 1.4715. D. 0.942022, b.p. 
184. y- s.al.; s.et. 

93 —, hydrate (i-1-p-menthene-6, 8- 
diol). 10 H1s(OH)s, 170.14. Col. 
m.p. 150, b.p. 270-1. Soly. 3.3%w.; 
v.s.al.; v.s.et. 

94 2-Pipecoline (2-methyl piperidine; 
a-ptpecoline). CH3CsHsNH, 99.11. 
Liq., n 1.44627%3, D. 0.8444, m.p. 
9, bop. 119. Soly. s.w.; i.dil. KOH. 

95 3-Pipecoline (3-methylpiperidine; B- 
pipecoline). CHsCsH»NH, 99.11. 
Lig., n 1.437792-5, D. 0.845%, b.p. 
126. Soly. v.s.w. 

96 4-Pipecoline (4-methyl piperidine; 
y-pipecoline). CH3:CsHsNH, 99.11. 
Lig. D. 0.8679, b.p. 129. Soly. s.w. 


$7 Piperazine (hexahydropyrazine; di- 
| ethylenediamine). NHCHoCH: 


NHCH2CHe, 86.09. Col.rhombf.al., 


n 1.44613, m.p. 105.6, b.p. 146. Soly. 
8.W.; v.¥.s.aL 


98 —, dihydrobromide. CsHioNo-2HBr, 
247.94. Wh.need. m.p. d. Soly. 
V.8.W-.; i.c.al.; i.et. 

99 —, dihydrochloride. CsHioN2-2HCl, 
159.02. Wh.need. m.p. d. Soly. 
V.8.W.; Le.al.; i.et. 

00 —, hexahydrate. CsHiN2-6H20, 
194.19. Wh.cr. m.p. 44. Soly. v.s. 


w.; 8.al.; v.sls.et. 
O1 —, salts of organic acids. See under 


the acids. 
02 —, 1, 4-bis(hydrocinnamy)]-. 
(CeHsCH2CH2CO)2C4HsNe, 350.22. 


Wh.cr. m.p. 122.5-3.0. Soly. iw.; 
s.h.al.; sl.s.et. 

a, y-diaci-. 
dride. 


See Glycine anhy- 


4 —, 1, 4-dianisoyl-. (CH;0C;H:- 
CO)2CsHsNe2, 354.19. Wh.cr. m.p. 
192.5-3.5.. Soly. i.w.; s.h.al.; i.et. 

05 —, 2, 5-dimethyl-(trans). (CHs)2- 
C4HsN2, 114.13. Monocl.pr. m.p. 
cis: 114; trans; 118, b.p. 162. Soly. 
v.8.w.; v.s.al.; sl.s.et. 

06 —, 1, 4-dinitroso-. (CsHsN2(NO)s, 
144.09. Wh.pl. m.p. 157-8. Soly. 

. 8.h.w.; i.c.al.; i.et. 
07 —, 1, 4-di-a-toluyi-. (CsHsCH»- 
-CO)2CsHsN2, 322.19. Wh.cr. m.p. 
150-1. Soly. v.sl.s.w.;s.h.al.; sl.s.et. 
08 —,1-phenyl-. C.iHoNeoCcHs, 162.13. 








Pa.yel.oil. D. 1.062142, b.p. 156-710, 
ly. i.w.; eal.; wet. 


09 
10 


2, 5-Piperazinedione. See Glycine 


anhydride. 
Piperethylalkine. 


See Piperidine- 


- ethanol. 


11 


12 
13 


14 


15 
16 


17 


18 


19 
20 
21 


22 


24 
25 


26 
27 
28 
29 


Piperic acid (5-(3, 4-methylenedioxy- 
phenyl)-2, 4-pentadienoie  acid*; 

(3, 4-methylenediorystyryl)a cr ylic 
acid). (CH202)CeH3CH:CHCH:CH- 
COOH, 218.08. Yel.need.f.al. m.p. 
217, b.p. 220 d. subl. Soly. v.sl.s.w.- 
2.84c.al.; s.et. 
Piperidic acid. 
y-amino-. 
Piperidine (hezahydropyridine; penta- 
methyleneimine). (CH2)sNH, 85.09. 
Col.lig., nm 1.45350!8-7, D. 0.856525; 
0.860622, m.p. —9 (—17), b.p. 105.8. 
Soly. ow.; ~al.; wet. 


' 
See Butyric acid, 


—, l-acetyl- (acetic acid piperidide; 
N-acetylpiperidine). CH3CON- 
(Cite) i st2 7k eit. iat Dear oldt, 


m.p. 107-9, b.p. 227—-8(224). 
cow.; s.al. 

—, 2-allyl-. See 8-Coniceine. 
—, 4-benzoxy-2, 2, 6-trimethyl-, 
lactate. See 8-Eucaine, lactate. 

— 1-benzoyl-. CsHsCONC;Hn, 
189.13. Col.need. m.p. 48(29-33), 
b.p. 18417. Soly. i.w.; s.al.; s.et.. 

—, 1, 2-dimethyl-  (N, a-dimethyl- 
piperidine). 'CsHaN(CHs)2, ats atoe 
Liq. b.p. 127.9. 

_—, ethoxyl-. 
ethanol, 
, 1-ethyl- (N-ethyl piperidine). 
C:HsNCsHw, 113.13. Liq. b.p. 128. 


Soly. 


See Piperidine- 


—, 2-ethyl-(dl) (dl-a-ethylpiperidine). 
NHCH(C2Hs) (CHa) 4, 113.13,. D. 
0.8679, b.p. 143. Soly. 5w. 


—, 3-ethyl-(dl) (dl-B-ethylpiperidine). 
eres OS i ee 113.13. Liq. 


D. 0.86589, 152.6(155). 
y.sl.s.w. 

—, 1-formyl- (N-formylpiperidine), 
HCONCsHw, 113.09. Wh.-yel.liq. 
D. 1.020548, b.-p. 218-22. ” Soly. 
ow.; oal.; wet, 

—, §#-hydroxyethyl-, 
dineéthanol. 

—, 1-methyl-. C;HiNCHs, 99.11. 
Liq., n 1.446393-6. D. 0.818, b.p. 107, 
Soly. 14.849, 5.577w.; wal.; cet, 

—, 2-methyl-. See 2-Pipecoline. 

—, 3-methyl-. See 3-Pipecoline. 
—,4-methyl-. See 4-Pipecoline. 
—,1-piperyl-. See Piperine. 





D.p. Soly. 


See Pipert- 


For explanations and abbreviations see beginning of table. 
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plo Ae are mR Ta ERE RN Se LRT RRR 
30 Piperidine, 1-propyl- (N-n-propyl-| 46 Pivalic acid (2, 2-dimethylpropanotc 
* piperidine). CH;CH2CH2NCGsH,| | acid*;.«, a-dimethylpropionic acid; tri- 
127.14. Col.liqg., n 1.444. D.0.82202,| methylacetic acid), (CH3)sCCOOH, - 
b.p. 149-50. Soly. 2.77495, 0.606%) 102.08. Col.need., ‘ 1.3931365, D.- 
w.; V.8. al.; v.s.et. 0.90559, m.p. 35.5, bp. 163.8. Soly. 
31 —, 2-propyl-. See Coniine. wy 2.205 byte vis. et: ; 1 ‘wal 
32 —, 2-(3-pyridyl)-. See Anabasine. Tee ee SR dabatoane os 
33 1-Piperidineearbodithioie acid, pi- 1.044°, b.p. 102. Soly. sl.s.w.; ~al., 
peridinium salt (pe perscioiars wel oet. Spaeey 
entamethylenedithiocarbamate) . 1§- - =e F 
GNCSONH:Cillo, 24631, Payel| (i to ee coyhameee 


ae 171-2. Soly. v.s.w.; v.s.al.; 49 —. tetraphenyl-. ,Sen,deeet) tetraq 


5 ' phenyl-*, ; 
a TE SR aaRy es 50 Polyoxymethylene (trioxymethylene; 


oeq's ¢ j paraformaldehyde; metaformaldehyde) . 

fae hy ieee (CHi0)., (30.02)x, Whneed. -m.p. 

35 Piperidineéthanol  (6-hydroxyethyl- 64(60), Db.p. isubl. Soly. 17.218, 
piperidine; ethoxylpiperidine; _piper- 21.1%w.; s.al.; set. (See also sym- 
ethylalkine). CsHiNCH2:CHs04H, Trioxane). ’ 


C ; . 
eo Liq. b.p. 199. Soly. s.w.; SL Populin (benzoylealicin).  CnHxOe~ 
ie 2H20, 426.20. Col.need. m.p. amh. 
36 4-Piperidone, 2, 2, 6, 6-tetra- 180, Soly. 0.04%, 2.4100w.;  s.al; 
methyl-. See Triacetonamine. s.et.; s.dil.a., alk, 


37 Piperine (i-piperylpiperidine). Cir-| 5% — (anhydrous synthetic) (benzoyl- 
HisNOs, 285.16. Cee cuaopeds salicin).. .GesH 90.17. Pr. m.p. 
a De ,103" tape 1280.6. Bolg.| ot Aeecbe th see a | 


v.sl.s.c.w.; 6.7, 23al.; 2.8et.; s.chl. 
ES <- eneo ces ais 53 Prehnitene (1, 2, 8, 4-tetramethylben- 

38 —, hydriodide diiodide. (CivHigNO2)2"- zene; prehnitole). (CHa) «Calle, 134.11. 
HI-l, 952.08. Steel bl.need. m.p. Col., n 1.520311, D. 0.90122, 1.80122, 








145. Soly. s.w.; v.s.chl. m.p- —4, b.p. 204. Soly. i.w. 
39 Piperolidine (octahydropyrrocoline; 5- coal.;: et. 

coniceine). CsHisN, 125,138. Lig. D.| 64 Prehnitic acid (1, 2, 3, 5-benzenetetra- 

0.9043, b.p. dl. 161; 1. 158. carboxylic acid*). CeHa(COOH)s, 


40 Piperonal (3, 4-methylenedioxybenzal- 254.05. Pr. (+2H20)f.w. m.p. 237 
anede pea aoe a ty methylene d., b.p.d. Soly. s.w.; s.et. 
ether; heliotropin). CH2(O2)CoHsCHO,| 55 Prehnitylic acid 2. 3, 4-trimethyl- 
150.05. Wh.-yel.cr.f.w. m.p. 37, b.p. benzoic acid), (Cc 3)sCeH.2COOH, 
263. Soly. 0.2c,, »78w.; 8.c., oh.al.; 164.09. Pr.f.al. m.p. 167.5, Soly. 
wet. a.w.; 8.al.; s.et. 

41 Piperonyl alcohol (3, 4-methylenedi-| 56 Procaine, hydrochloride (8-diethyl- 
oxybenzyl alcohol). CH2(O2) CoHsCH2- umntnoethy! yer oe hyden 
OH, 152.06. Cr. m.p. 51, b.p. d. chloride; novocain; ethocain). NH2Ce- 


Soly. sl.s.w.; eal.; eet. H000 0. ridges 
42 Piperonylic acid (3, 4-methylenedi- sol.need. 21. . 70 v, m.p. 156. 
- oaybenzoic acid; protocatechwic acid Soly. 0.6%w.; 30%al.; v.sl.s.et.; sl.s. 


methylene ether). CH2(O2)CsHsCOOH, chl. 
165.04. Need.f.w. or al. m.p. 228,| 5% Proline, hydroxy-(/). Ci«H;N(OH)- 


b.p. subl. Soly. sl.s.hb.w.; s.hb.al.; COOH, 181.08. Rhomb.pl. or_ fine. 
sl.s.et.; s.alk. need. m.p. 274; (238-41) d. Sely. 
< Ow * v +> 
43 Piperylene. See 1, 3-Pentadiene*, 25°w.; v.shs.al,; dete 


, 58 —, 4-hydroxy-(d) (4-lydrory-2-pyr- 
44 Pivalaldehyde (2, 2-dimethylpro- rolidinecarboxylic acid). CaN (OH)- 

panal*; trimethylacetaldehyde). (CHs)s- COOH, 131.08. m.p. (a) 274; (by 
CCHO, 86.08. Liq. D.0.793",m.p.| — 938-41'd. 


‘ 3 : . 
8, ops U5." Seby. maliy eet 59 di-Proline’ | (dt-2-pyrrolidinesayboaytic 





45 —, oxime (trimethylacetaldoxvime), acid). CiHsN-COOH, 115.08. ni he 
(CHy)sCCH:NOH, 101.09. Cr. m.p.| 205d. Soly. a.w.; s.al.; iet.; el.s.chl., 
41, b.p. 65%. Soly, s.al. acet., bz. 





* Name approved by the International Union of Chemistry. 
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82 


. Propadiene* 


. Propanamide*. 


d-Proline = (d-2-pyrrolidinecarboxylic 
acid). CsHsNCOOH, 115.08. Pr. 
m.p. 215-20 d. 
1-Proline (l-2-pyrrolidinecarbozrylic 
acid). CaHsN-COOH, 115.08. Flat 
need.f.al.; prf.w. m.p. 220-2 d. 
Soly. v.s.w.; 1.55!%al.; i.et.; i.butyl al., 
propyl! al. 

rac dimethylene- 
methane). CH2:C:CHe, 40.03. Gas. 
D. 1.787g/l1, m.p. —146, b.p. —32. 
—, dioxo-. See Carbon subozxide. 
—, tetraphenyl- (tetraphenylallene). 
(Ce6Hs)2C:C:C(CeHs)2, 344.16. Need. 
or pr.f.dil.al. or acet. m.p. 166. Soly. 
t.w.; sl.s.c.al.; s.et. 
Propanal*. See Propionaldehyde. 
—, 2, 2-dimethyl-*. See Pivalalde- 
hyde. 
—, 2%-methyl-*. 
hyde. 
—, 2-oxo-*, l-oxime. 
hyde, aldoxime, 
—, 3-phenyl-. 
dehyde. 


See Isobutyraide- 
See Pyruvalde- 
See Hydrocinnamal- 


See Propionamide. 

See Lactamide. 

See Isobutyramide. 
(dimethylmethane). CHs- 

‘CH2CH:, 44.06. Col.gas. liq. 

0.5853-44-4; 2.014%¢/l, m.p. —189.9, 


—, 2-hydroxy-*. 
—, 2-methyl-*. 


' b.p. —44.5. Soly. 6.5!%em3w.; 79017 


eméal.; 926!’cm3et. 

1-amino-2, 2-dimethyl-. 
Propylamine, B, B-dimethyl-*. 
—, t-amino-2-methyl-. 
butylamine. * 

—, 2, 2-bis(ethylsulfonyl) -* (acetone 
diethylsulfone; sulfonmethane; sulfonal). 
(CH3)20(SO2C2Hs):, 228.24. Col. 
monocl.pr.f.al. D. 1.26024, m.p. 128, 
b.p. 300 d. Soly. 21°, 6.70% w.; 1.2c., 
39h.al.; 0.54c.et. 


See 


See TIso- 


—, I-bremo-*. See Propyl bromide. | 
—, 2-bromo-*. See Isopropyl bro- 
mide. ) 
—, 1-bromo-2-chloro-*. CH;:CH- 
ClCH2Br, 157.42. Liq., ~ 1.47449. 
D. 1.53122, b.p. 118.0. 

—, 2-bromo-1-chloro-*. CH;CH- 
BrCH2Cl, 157.42. Lig., n 1.47763. 


D. 1.53742, b.p. 117.0755. 

1-bromo-2, 2-dimethyl-* (tert- 
butylmethyl bromide). (CHs)sCCH2Br, 
151.00. Colliq. D. 1.260442, b.p. 
89-9179, Soly. i.w.; s.al.; s.et. 

—, 1-bromo-2-methyl-*. See Iso- 
butyl bromide. 





83 


| 84 
85 —, 2-chloro-*. 


86 


87 
88 
89 


91 


92 


93 


95 


96 


97 


98 


99 
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—, 2-bromo~-2-methyl-*. 
Butyl bromide. 


~~, t-chloro-*. 


See tert- 


See Propyl chloride. 


See Isopropyl chlo- 


ride, 


_, i1-chloro-2-(8-chloroisopro- 
poxy)-*. See, Ether, _bis-B-chloroiso- 
propyl. 

, 1-chloro-2, 2-d i meth y I-*. 
(CHs)sCCH2Cl, 106.54. b.p. 84.4. 

—, 1-chloro-2, 3-epoxy-*. See Hpi- 
chlorohydrin. 

—, 1-chloro-2-methyl-*. 
butyl chloride. 

—, 2-chloro-2-methyl-*. 
Butyl chloride. 

—, 1, 1-dibromo-* (propylidene bro- 
mide). CHsCH2CHBre, 201.88. Liq. 
b.p. ca. 130 : 


—, 1, 2-dibromo-* (propylene bro- 
mide; propylene dibromide). 2 
BrCHBrCHs, 201.88. Col.liq., 2 
1.5203,. D. 1.933322, m.p. — 55.5, 
b.p. 141.6(140). Soly. 0.252°w.; s.al.; 
v.s.et. 

—, 1, 3-dibromo* (trimethylene bro- 
mide; trimethylene dibromide).. BrCH2- 
CH2CH:2Br, 201.88. Col.liq., n 1.523. 
D. 1.97922; 1.98737, m.p. —34.4, b.p. 


See Iso- 


See tert- 


167. Soly. 0.168% w,; s.al.; s.et. 
—, 2, 2-dibromo-* (bromacetol) . 
HiCBmCH; 201.88. D. 1.78252, 


b.p. 114-5749, 

—, 1, 1-dibromo-2-methyl-* (iso- 
butylidene bromide). (CHs)aCHCHBrz, 
215.89. Liq., mn 1.509. D.. 1.759, 
m.p. —70.3, b.p. 149.0. 
; 1, 1-dichloro-* (propylidene 
chloride). CHsCH2CHCh, 112.96, 
Liq. D. 1.143”, b.p. 87. 


—, 1, 2-dichloro-* (propylene chlo- 
ride; propylene dichloride). 
CICHCICHs, 112.96. Col.liq., n 
1.4388. D. 1.159338; 1.16564, b.p. 
96.8. Soly. 0.272°w.; v.s.al.; v.s.et. 
—, 1, 3-dichloro-* (trimethylene chlo- 
ride; trimethylene dichloride). ClCH 
CH2CH2Cl, 112.96. Col.liq. D- 
1.189678; 1.177025, b.p. 120.4 (125). 
Soly. 0.2879°w.; v.s.al.; v.s.et. 

—, 2, 2-dichloro-*  (isopropylidene 
chloride; acetone dichloride; chloroacetol; 


~ 


= 


dichlorodimethylmethane). CH3C€Cl:- 
CH3, 112.96. Liq., » 1.4093. D. 
1.09338, m.p. —34.6, b.p. 69-70. 


Soly. i.w.;.s.al.; ~et.; ©CS2. 

—, 1, 2-diiodo-* (propylene diiodide; 
propylene iodide). CHsCHICH:l, 
295.89. Liq. D. 2.490, b.p. d. 


For explanations and abbreviations see beginning of table. 
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91 Propane, 2, 2-dimethyl-*  (tetra- 
methylmethane; neopentane). (CHs3)4C, 
72.09. Gas. D. 0.6133, m.p. —20, 
b.p. 9.5. Soly. i.w.; s.al.; s.et. 

02 —, 1, 3-diphenoxy-* (trimethylene 
glycol diphenyl ether). CeHsOCH2- 
CH2eCH:20CcH;, 228.12. Shiny leaf. 
fal. m.p. 61, b.p. 338-40. Soly. 
i.w.; 8.al.; s.et. 

03 —, 1, 2-epoxy-. See Propene oxide. 

04 —,1, 2-epoxy-3-iodo-. See Epiiodo- 
hydrin. 


05 —, 1, 2-epoxy-2-methyl-. See 
Ethylene oxide, a, a-dimethyl-. 

06 —, i1-ethoxy-*. See Lther, ethyl 
propyl. 

07 —, 2-ethoxy-*. See Lther, ethyl 
isopropyl. 

08 —, 1-ethoxy-2-methyl-*. See Ether, 
ethyl isobutyl. 

09 —, 2-ethoxy-2-methyl-*. See ther, 


tert-butyl ethyl. 


10 —, 1-fluoro-*. See Propyl fluoride. 

11 —, 2-fluoro-*. See Isopropyl fluoride. 

12 —, 1-fluoro-2-methyl-*. See Jso- 
butyl fluoride. 

13 —, 1-iodo-*. See Propyl iodide. 

14 —, 2-iodo-*. See Isopropyl iodide. 

15 —, i-iodo-2, 2-dimethyl-*  (tert- 
butylmethyl iodide). (CHs)sCCHal, 
198.01. Col.oil. D. 1.531713, b.p. 
127-9 d. Soly. i.w.; s.al.; s.et. 

16 —, 1-iodo-2-methyl-*. See Jso- 
butyl iodide. 

17 —, 2-iodo-2-methyl-*. See tert- 
Butyl iodide. 

18 —, 2-(isopropylthio)-*. See Iso- 


propyl sulfide. 

19 —, 2-isopropoxy-*. 
ether. 

—, 1-methoxy-*. 

propyl. 

21 —, 2-methoxy-*. 
propyl methyl. 

1-methoxy-2-methyl-*. 
Ether, isobutyl methyl. 

23 —, 2-methyl-*. See Isobutane. 


See Isopropyl 


20 See Ether, methyl 


See Ether, iso- 


22 See 


24 —, i1-methyl-i-(methylpropyl- 
thio)-*. See sec-Butyl sulfide. 

25 —, 2-methyl-1-(8-methylpro- 
poxy)-*. See Jsobutyl ether. 

26 —, 2-methyl-1-(s-methylpropyl- 
thio)-*. See Jsobutyl sulfide. 

27 — 2-methyl-1-nitro-* —(nitroiso- 
butane). (CHs)eCHCH2NO:z, 103.08. 
Colliq. D. 0.962538, b.p. 140.8 
(158-9), Soly. v.sl.s.w.; ~al.; eet. 





28 
29 
30 
31 


32 


39 


40 


41 
42 


43 


45 
46 


47 


48 


49 


_—, 2-methyl-1-phenoxy-. 
Ether, isobutyl phenyl. 
2-methyl-1-phenyl-. 
zene, tsobutyl-. 

—, 2-methyl-2-phenyl-. 
zene, tert-butyl-. 

; 1-nitro-*. CH3CH2CH:2NOsz, 
89.06. Col.liq., m 1.40027%3. D. 
1.0115, b.p. 131.5. Soly. v.sl.s.w.; 
coal.; wet. 

—, 2-phenoxy-. 
phenyl. 

—, 1-phenyl-. 
—, 2-phenyl-. See Cwmene. 

—, 1-propoxy-*. See Propyl ether. 


—, 1-propylsulfonyl-*. See Propyl 
sulfone. 

—, 1-propylthio-*. 
fide. 

—, 1, 2, 3-tribromo-* (glycerol tri- 
bromohydrin; tribromohydrin; allyl tri- 
bromide), CH2BrCHBrCH:Br, 280.79. 
Pr., n 1.584. D. 2.4363, m.p. 16, 
b.p. 220. Soly. i.w.; v.s. al.; v.s.et. 
—, 1, 2, 3-trichloro-* (glycerol _tri- 
chlorohydrin; allyl trichloride; trichloro- 
hydrin). CH2:CICHCICH2Cl, 147.41. 
Colliq. D. 1.41774, m.p. —14.7, 
b.p. 156-8. Soly. i.w.; s.al.; s.et. 

—, 1, 1, 1-triphenyl- Cota tany 
(CsHe)sCCH2CHs, 72.16. Col.er-.f. 
me.al. m.p. 51-1.5. Soly. i.w.; s.al.; 
v.s.et. 

Propanediamide*. See Malonamide. 
dl-1, 3-Propan eae (dl-propyl- 
enediamine). HsCH(NH2)CH:N He, 
74.09. Col. at D. 0.8784, b.p. 119. 
1, 3- Fropencda ae (trimethylene- 
diami ne). te 74.09. 
Col.liq. D. 88424, b.p. 135.5. 
Soly. s.w.; sald wet. 
Propanedinitrile*. 
trile. 

Propanedioic acid*. 
acid, 

—, 2-propenyl-*. 
allyl-. 

1, 2-Propanediol* Eat ere 
CH:OHC ‘HOHCHs, — 76.0 

D. 1.040, b.-p. 189. Soly. OW. 
s.et. 

—, 3-chloro-* (a-chlorohydrin; .glyc- 
erol a-chlorohydrin), CH»ClICHOH- 
CH:OH, 110.51. Yish.liq. D. 
1.32638, b.p. 213 d. (115-20%8)- Soly. 
8.W.; 8.al.; 8.e 
3-mercapto-*, 
thio-. 


See Ben- 
See Ben- 


See Ether, isopropyl 


See Benzene, propyl-. 


See Propylsul- 


See Malononi- 
See Malonic 
See Malonic acid, 


hn eh 
ol. lia 
wal.; 


See Glycerol, 1- 


* Name approved by the International Union of Chemistry. 
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butylene glycol; _as-dimethylethylene 
glycol). (CHs)2C(OH)CH20H, 90.08. 
Liq. D. 1.003, b.p. 177. Soly. s.w. 
—, 3-octadecyloxy-* (glycerol 1-octa- 
decyl ether). CHs3(CH2)1;0CH2CHO H- 
CH2OH, 344.34. Col.cr. m.p. 70-1. 
Soly. i.w.; s.h.al.; s.et. 
1, 3-Propanediol* (trimethylene gly- 
col). HOCH:2CH2CH:0H, 76.06. 
Visc.liq., n 1.4274. D. 1.052618, b.p. 
214d. Soly. ow.; ~al.; v.s.et. 
53 —, 2, 3-bishydroxymeth yl-. 
Pentaerythritol. 
—, 2, 2-dimethyl-* (dimethyltrimeth- 
ylene giycol). (CHs3)2C(CH:0H)., 
104. Need.f.bz. m.p. 127, b.p. 
203738. Soly. i.w.; v.s.al.; v.s.et. 
55 —, 2-hydroxymethyl-2-methyl-* 
' (pentaglycerol; pentaglycerin). CH3C- 
SHOE): 120.09. Need.f.al. m.p. 
99, b.p- subl. Soly. s.w.; v.s.al.; 
i.et. 
_ 56 1, 3-Propanedione, 1, 3-diphenyl-. 
See Methane, dibenzoyl-. 
567 Propanenitrile*. See Propionitrile. 
58 —, 2-hydroxy-*. See Lactonitrile. 
59 —, 2-methyl-*. See Isobutyronitrile. 
60 —, 2-oxo-*. See Pyruvonitrile. 
' 


51 


52 


See 


54 


—-61,—, 3-oxo-3-phenyl-. See Acetoni- 
trile, benzoyl-. 

1-Propanethiol* (n-propyl mercap- 
tan). CHsCHeCHoSH, . 76.12. Liq. 
D. 0.835744, m.p. —111.5, b.p. 68. 
Soly. v.sl.s.w.; s.al.; s.et. 

—, 2-methyl-* (isobutyl mercaptan). 
(CHs3)»>CHCH2SH, 90.14. Liq., n 
1.43859. D. 0.835742, m.p. <—79, 
b.p. 88. Soly. sl.s.w.; v.s.al.; v.s.et. 
2-Propanethiol* (isopropyl mercap- 
tan). CHsCHSHCHs, 76.12. Col.liq. 


| 62 


64 





D. 0.805544, m.p. —130.7, b.p. 60. 
Soly. sl.s.w.; ~al.; et. 

66 1, 2, 3-Propanetricarboxylic acid*. 
See TPricarballylic acid. 

66 1, 2, 3-Propanetriol*. See Glycerol. 

67 Propanetrione, diphenyl-*  (di- 
phenyl triketone). 6H5(CO)sCeHs, 
238.08. Yel.need. m.p. 68-70. Soly. 
i.w.; sl.s.al.; s.et. 


68 Propanoic acid*. See Propionic acid. 


69 —, 2-amino-3-mercapto-*. See 
Cysteine. 

70 —, 3, 3’-dithiobis(2-amino-*. See 
Cystine. 


See Lactic acid. 
See Isobutyric acid. 


V1 —, 2-hydroxy-. 
72 —, 2-methyl-*. 





74 


75 


76 


77 


78 


79 


81 
82 
83 


84 


85 


86 
87 
88 
89 
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~ 50 1, 2-Propanediol, 2-methyl-* (iso-| 73 1-Propanol*. 


See Propyl alcohol. 


3-bromo-* (trimethylene bromo- 
hydrin). BrCHsCH2CH:OH, 138.97. 
Liq. D. 1.571022, b.p. 98—112185, 
Soly. 16.6c.w.; ~al.; et, 


—, 2-chloro-*, acetate (8-chloropropyl 
acetate; 2-chloropropyl _ ethanoate*). 
CHsCOOCH:2CHCICHs, 136.53. Col. 
liq. D. 1.098, b.p. 152-3750, Soly. 
i.w.; 8.al.; s.et. 


—, 3-chloro-* (trimethylene chloro- 
hydrin). ClCHzCH2CH2OH, 94.51. 
Liq. D. 1.130922, b.p. 160-2. Soly. 
50c.w.; s.al.; s.et. 


—, 2, 3-dibromo-* (8, y-dibromo- 
propyl alcohol; B-dibromohydrin; allyl 
alcohol dibromide). CHsBrCHBrCH>2- 
OH, 217.88. Collig. D. 2.168209; 
2.1259%, b.p. 219sl.d.; 11817, Soly. 
sl.s.w.; s.al.; s.et.; s.acet., bz. 

—, 2, 3-dichloro-* (8-dichlorohydrin; 
asym-glycerol dichlorohydrin; 8B, y-di- 
chloropropyl alcohol;’ allyl alcohol di- 
chloride). CH2CICHCICH20OH, 
128.96. Col.liqg. D. 1.36814, 

183. Soly. sl.s.w.; s.al.; s.et. 

—, 2, 2-dimethyl-* § (tert-butylca;- 
binol; neopentyl alcohol). (CH:3)3C- 
CH:0OH, 88.09. Col.cr. D. 0.812, 
m.p. 53, b.p. 114; 111.573. Soly. 
sl.s.w.; v.s.al.; v.s.et. 

—, 2, 2-dimethyl-1-phenyl-_ (tert- 
butylphenylcarbinol) . CsHsCHOHC- 
(CHs)3, 164.12. Need. m.p. 45, b.p. 
114-616. Soly. i.w.; s.al. 

—, 2, 3-epoxy-*. See Glycidol. 

—, 2-methyl-*. See Jsobutyl alcohol. 
—, 2-methylamino-i-phenyl-. See 
Pseudoephedrine. 

—, 1-phenyl- (ethylphenylcarbinol). 
CoH;sCHOHCeHs, 136.09. Liq. < 
0.996247, b.p. 219 (212). Soly. i.w.; 
s.al.; s.et. 

—- Snes 


b.p. 


A hydrocinnamyl alco- 

hol). eHsCH2CH2CH2OH, 136.09. 

Liq., » 1.53565... D.. 1.008, .m.p. 

<-—18, b.p. 235.6 (237.4). Soly. 

8.w.; eal; wet. 

2-Propanol*. See Isopropyl alcohol. 

—, nitrate. See Isopropyl nitrate. 

—, nitrite. See Isopropyl nitrite. 

—, A-chloro-* (propylene  chloro- 

hydrin). CHsCICHOHCHs, 94.51. 

Col.liq. D. 1.103”, b.p.127.0. Soly. 

ow.; wal; wet, 

acetate (8-chloroisopropyz? 
CH;:COOCH(CHs) CH2- 
Liq. b.p. 149-50. 


ethanoate*) 
Cl, 136.53. 


For explanations and abbreviations see beginning of table. 
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2-Propanol, 1, 8-dichloro-* (a-di- 
chlorohydrin;  sym-glycerol dichloro- 
hydrin; sym-dichloroisopropyl alcohol). 
CH»eCICHOHCH2Cl, 128.96. Col.lia., 
n 1.480245, WD. 1.350677 (1.36742), 
b.p. 174-5. Soly. 11%w.;  @al.; 
wet. 

—, —, nitrate (6, B’-dichloroisopropyl 
nitrate; dichloronitrohydrin). 2Cl- 
CH(NOs;)CH2Cl, 173.96. Col.lia. D. 
1.459, b.p. 180. Soly. i.w.; s.al.;s.et. 


aul 2-methyl-*. See tert-Butyl alco- 
ol. 

—, 2-phenyl- (a, a-dimethylbenzyl 
alcohol; dimethylphenylcarbinol). 6- 
H;(CHs)2COH, 136.09. Pr., 1.5314”. 
D. 0.97242, m.p. 35-7, b.p. 202 
(215-20 d.). Soly. i.w.; s.al.; s.et. 

—, 1,1, 1-trichloro-2-methyl-*. 


’ 


See Chloretone. 





1-Propanone, 1-phenyl-. See Pro- 
piophenone. 
2-Propanone*. See Acetone. 


—, 1l-amino-* (aminoacetone; acetonyl- 
amine) H3sCOCH2NH2, 73.06. 
Need.f.al. m.p. 189 d. Soly. v.s.w.; 


s.al.; s.et. 

—, 1-bromo-* (bromoacetone). CH2- 
BrCOCH:, 136.96. Pois.liq. _D. 
1.6343, m.p. —54, b.p. 136.575. 
Soly. sl.s.w.; sl.s.al:; s.acet. 

—, 1-chloro-* (chloroacetone). CHs- 
COCH2Cl, 92.50. Colliq. D. 1.51%, 
m.p. —44.5, b-p- 119. Soly. s.w.; 


s.al.; s.et.; s.chl. 

—, 1, 1-dichloro-* (uns-dichloro- 
acetone; dichloromethyl methyl ketone). 
CH;COCHCh, 126.95. Col.lia. D. 
1.23415, b.p. 120. Soly. sl.s.w.; s.al.; 
oet. 

—, 1, 3-dichloro-* (sym-dichloro- 
acetone; bischloromethyl ketone). 
CICOCH:Cl, 126.95. Pl. or need., 
n 1.471444, D. 1.3834, m.p. 45, b.p. 
173.4. Soly. s.w.; v.s.al.; v.s.et. 

—, 1, 3-diphenyl-* (dibenzyl ketone; 
diphenylacetone). (CcHsCH2)2CO, 
210.11. Cr.f.dil.al. m.p. 34-5, b.p. 
330.5. Soly. i.w.; v.8.al.; v.s.et. 

—, 1-hydroxy-*. See Acetol. 


—, 1-phenyl- (benzyl methyl ketone). 
CHsCOCH2CeHs, 134.08. Col.cr. 2: 


Q- 


1.0199; 1.003%, m.p. —15.4, b.p- 
216.7. Soly. i.w.; v.s.al.; v.s.et. 


_ 1, 1, 3, 3-tetrachloro-* — (sym- 
tetrachloroacetone). CHChCOCHCh: - 
2H20, 231.87. Tricl. m.p. 48. 

—, i-ureido-. See Urea, acetonyl-. 
Propanoyl*. See Propionyl. 





Name approved by the International 
7 


08 
09 
10 
WwW 
12 


13 
14 


15 
16 


17 


19 


20 
24 


22 


23 
24 


25 


26 


27 


28 


29 


Propargyl acetate. 
1-ol, acetate. 


Propargyl alcohol. See 2-Propyn- 


See 2-Propyn- 


1-ol*. : 
Propargylaldehyde. See Propiolal-— 
dehyde. : 
Propargyl bromide. See Propyne, 
3-bromo-*. 


Propargyl chloride. See Propyne, 
3-chloro-*. 
Propargylic acid. 
Propargyl iodide. 
todo-*. 
Propenal*. 
—, 3-phenyl-. 
hyde. 

Propene* (methylethylene; prop lene). 
CH2:CHCHs, 42.05. Col.gas. D. lia. 
0.6095=47; 1.937°¢/1, m.p. 185.2, 
b.p. —47.0. Soly. 44.6cm*w.; 1250 
em®al.; 524.5cem*ac.a, 

—, 1-bromo-* (propenyl bromide). 
CH;CH:CHBr, 120.96. Lia., n 1.4554, 
D. 1.42825, m.p. —116.6, b.p. 60.2. 
—, 2-bromo-* (isopropenyl bromide). 
CH;CBr:CHa, 120.96. Liq. D. 1.362, 
m.p. —124.8, b.ps 48.4... 

—, 3-bromo-*. See Allyl. bromide. 
1-ehloro-* (propeny! chloride; 
a-chloropropylene). CHsCH: 1 
76.50. Liq. b.p. 35-6. 

—, 2-chloro-* (isopropenyl chloride; 
B-chloropropylene). CHsCCl:CHa,. 
i D. 0.9189, b.p. 23788. 


76.50. Lia. 
—, 3-chloro-*. See Allyl chloride. 


—, 3-chloro-1-phenyl-* _((y-chloro- 
propenyl) benzene; cinnamyl chloride). 
C,H;CH:CHCH2Cl, 152.53... Col.liq., 
b.p. 213-5. Soly- i.w.} wal.; cet. 
—., 2, 3-dibromo-* (e-bromoallyl_bro- 
mide; a-epidibromohydrin). CH.Br- 
CBr:CHe, 199.86. Lig. BD. 1.934%, 
b.p. 140. 

—, 1, 2-dichloro-* (allylene dichlo- 
ride). CHC1:CCICHs, 110.95. Liq. 
b.p. 75 (84-6). 

2, 3-dichloro-* (a-epidichloro- 
a-chloroallyl chloride) . 2 
110.95.  Col.liq. . D. 
b.p. 94. Soly. i.w.; 


See Propyne, 3- 


See Acrolein. 
See Cinnamalde- 


ae 
¢ 


hydrin; 
CCICH:2Cl, 
1.205%; 1.236%, 
wal; wet. 

1, 1-diphenyl-. 
CHs, 194.11. Leaf.f.al. D. 0.984%. 
m.p. 51.5-52, b-p- 284.5. Soly. 
i.w.; v.8.al.; v.8.eb.; s.bz. 


(CsHs)2C :CH- 
al 


—, 1, 2-epoxy-* allylene oxide: 

methyloxirene). CHs' :CH-O, 56.03 
=, 

Liq. b-p. 63. Soly. sl.s-w.; wal, 

et, 


Jnion of Chemistry. 
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See Propiolic acid. 
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"80 Propene, 3-ethoxy-*. See Hither, allyl| 59 —, ethyl ester, CHiCCOOG:Hs, 
ethyl. 98.05. ColJliq. D. 0.96838, b-p. 

31 —, 3-fluoro-*. See Allyl fluoride. ~119.5. Soly. iw.; v.s.al.;  v..;s.et 

32 —, 3-iedo-*. See Allyl iodide. v.s.chl. 

33 eter in See Ether, allyl} 60 —, ethyl-. See 2-Pentynoic acid*. 
™ 61 —, methyl-. See Tetrolic acid. 

34 —, 2-methyl-* (uns-dimethylethyl- . : 
ene; tsobutylene; y-butylene). CH2:C- 62 EG0g ete et Ca 
(CHs)CH:, 56.06. Col.gas. b-p. —6-| 555d. p 155-6. ‘Soly oe 
Soly. i.w.; v.s.al.; v.s.et.; s.H2SO«. pPogp=D, Z idk el 

35 — 1=phenyi-. See (Béticona ae h.w.; 8. al; s.et.; s.alk.; sl.s.chl.; 1.CSo. 
rt Bae te 
Be _ (rel ’ e a m1.D- 181 

36 0 Ph tate - Bee Benzene, iso ds; b.p. d. Soly.  sl.s.w.;  s.h.al.; 

37 —, 3-(2-propenoxy)-*. See Allyl Betidaeheth. 

Laie ge Ci etCOOO, TR OE ole, 
— = = oe 6i15' '. m,. 

FORE ee ee ABU need fy. an.p- 137, b.B. aubl Soly. 

39 Propenenitrile*. See Acrylonitrile. v.sl.s.w.; v.s.al.; v.s.et.; 3.32CCli. 

40 Propene oxide (1, 2-eporypropane; 65 Prepiolic gicohell See 2-Propyn- 
propylene oxide: methyloxirane). 1-ol*. 

OCH:CHCHs, 58.05. Colliq. D.| 66 Propionaldehyde (propanal*; methyl- 
acetaldehyde). CH3CHeCHO, 58.05. 

0.8593; pail b.p. 35. Soly. Col.liq., n 1.36356. D. 0. 80722, m.p. 

653%w.; cal; cet. mata » Dep. 48.8. Sely. 20%w.;- al.; 

41 2-Pro e-1-thiol* (allyl mercaptan). 

CH2:CHCH2SH, 74.11. Lig. b.p.| 67 —, oxime (propanal orime*; propional- 
90. Sely.i.w.; oal.; wet, doxime). CH3CH:CH: NOH, 73.06. 

“21,2, S-Propénetricarboxylic acid*. Liq. D. 0.926%, m.p. 21.5, bp. 
See Aconitic acid. 131-5. 

43, Propenoic acid*. See Acrylic acid. | 69 se B-dihydroxy-. See Glyceralde- 

= -1-ol*. . 

At\oePrapen-1-ol Heo AN p:aloohol. 70 Propionaldoxime. See Propionalde- 

45 —, 2-bromo-* (8-bromoallyl alcohol). hyde, oxime 
CHe:CBrCH:OH, 136.96. Lig. D. rae * 

1.6%, b.p. 153-4755, 71 Propionamide (propanamide*; pro- 
pionic acid amide). CHsCHsCONH2, 

46 —, 2-chloro-* (8-chloroallyl alcohol). 73.06. Col.rhomb.leaf f.chl., Ps 
CH2:CCICH:0H, 92.50. b. p. 153. 1.416178, PD. 1.042, m.p. 79, b.p. 

3-(4-hydroxy-3-methoxy- 213. Soly. s.w.; s.al.; s.et. 


» 49 


61 


52 
53 


54 
55 
56 
57. 


58 


pheny)-. See Coniferyl alcohol. 
i 3-phenyl-. See Cinnamic alco- 
ol. 


2-Proepen-l-one, i, 3-diphenyl-. 
See Chalcone,. 
2-Prepenylamine*. 
Propenyl bromide. 
1-bromo-*, 
Propenyl 
1-chloro-*, 
2-Propenyl sulfide*. * See Allyl sul- 
fide. 


See Allylamine. 
See Propene, 


chloride. See Propene, 


Propine. See Propyne*. 
Propiolaldehyde (propynal*; __pro- 
laldehyde) . ee ene, 54.02. 
Oil b. p- 61. Soly. 
Propiolie acid 
properedisc acid). 
ColLliq. D. 1.13938, 
144d. Soly. s.w: 


reeeiioe acid*; 
CH:CCOOH, 70.02. 
m.p. 9, b.p. 
; s.al.5 set. 


FZ) 
73 


Ws 


76 
| 77 





—, n-phenyl-. See Propionanilide. 
Propionanilide (N-phenylpropionam- 
ide). CHsCH»CONHCsH;s, 149.09. 
Col.leaff.al. D. 1.175, m.p. 104, 
b-p. 222.2. Soly. 0.42%w.; v.s.al.; 
v.s.et. ‘ 
2-Propionaphthone, 4-bromo-1- 
hydroxy- (4-bromo-2-propionyl-1- 
naphthol). CHsCH»COCwH:sBrOH, 
255.00. Yel.need. m.p. 98. Soly. 
j.w.; 8.al; s.et. 

—, lA-hydroxy- (ethyl 1-hydroxy-2- 
naphthyl ketone). CHsCH2COCwHe- 
OH, 176.09. Yel.-grn.leaf. m.p. 81. 
Soly. i.w.; s.al.; s.et. 

Propione. See 3-Pentanone*, 


Propionic acid (propanoic acid* 
methylacetic acid). CHLCH:COOM, 
74.05. Col.liq., m2 1.3873619-9. D. 
0.992, m.p. —22, bup. 141.1. Soly. 
cow.; oal.; wet.; ochl, 





For explanations and abbreviations see beginning of table. 
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78 Propionic acid, amide, 
amide. 

79 —, amyl ester (amyl Tree Cre eer 
propanoate*), CHs3CH2COO(CH2)4- 
CHs, 144.12. D. 0.876124, m.p. 
—73.1, b.p. 164-6. Soly. i.w.; »al.; 
wet. 

80 —, butyl ester (butyl propionate; butyl 
propanoate*), CHsCH2COOCsHp, 
130.11. Col.liq. D. 0.8828, m.p. 
—89.55, b.p. 145.4. Soly. v.sl.s.w.; 
oal,; et. 

81 —, ethylene ester. See Glycol, di- 
propionate, 


82 —, ethyl ester. CHsCH2:COOCHs, 
102.08. Col.liq., n 1.8838522, D. 
0.89574; 0.884648, ps —73.9 
(—72.6), D.p. 99.10. Soly. 2.4%w.; 
wal.; vet, 

8% —, furfuryl ester. See Murfuryl alco- 
hol, propionate. 

$4 —, isoamyl ester (isoamyl propionate; 
-methylbutyl propanoate*), CHaC Ho- 
JOOCsHn, 144.12. Col.liq., m 1.4065. 
D. 0.870, b.p. 160.2. Soly. 0.09%w,; 
s.al.; s.et. 

85 —, isobutyl ester (B-methyl proj pyl or O= 
panoate*), CHsCH:COOCHi:CH- 
(CHs)z, 130.11. Col.liq. D. 0.88769, 
m.p. ae b.p. 136.8. Soly. 
v.sl.s.w; 8.al.; s.et. 

86 — isopropyl ‘ier: CH;CH2COOCH- 
(C Es) 4, 116.09, Col.iq. D. 0.8939, 
b.p. 111.3. Soly. 0.6%w.; »al,; et. 

87 —, methyl ester (methyl pro nanoate™: 
methyl propionate). rom Hye SOOCHs, 
88.06. Col.liq., nm 1.877675, D. 
0.914842, m.p. —87.5, b.p. 79.9. 
Soly. 6.52w.; ~al.; et, 

88 —, p- henylphenac ‘yl ester, CHy- 
CHeCOOCH2COC sHaCoHs, 268.12. 
m.p. 102. 

89 —, piperazinium salt. CaHioNo2C2- 
HC OOH, 234.19. Wh.er, m.p. 124 
5. Soly.’ 8.w.; 8.41.; i.et.; s.h.dioxane. 

90 —, propyl ester (propyl propanoate™; 
n-propyl propionate). CHsCH2COOC>- 
Hy, 116.09. Col.liq., m 1.8985. D. 
0.883, m.p. —75.9, b.p. 123.4; 122-5. 
Soly. 0.5w.; al.; ~et. 

90; —, a-amino-. See Alanine. 

91 —, B-amino-. See B-Alanine. 

92 —, a-amino-#-hydroxy-. See Ser- 
ne, 

93 —, a-benzal-. See Cinnamic acid, 
a-methyl-. 

94 —, B-benzal-. See 3-Butenoic acid, 
4-phenyl-. 

95 —, a-benzamido-. See Alanine, 
N-benzoyl-. 









97 


98 — 


99 


00 
OL 


02 


03 


04 


05 


06 


07 
08 


09 
10 
WW 


12 


See Propion-| 96 —, B-benzoyl- Sa ie apa 


acid; 4-ox0-4-phenylbutanoic acid). 
HsCOCH:CH:COOB;, 178.08. Dealt ; 
al, m.p. 116, ee . Soly. s.h.w.; 
g.al,; s.et.; s.chl., Se, bz.; idler. 
—_ o-bromo-(dl) (d dl-2-bromopropanoic 
acid*), CH;CHBrCOOH, 152.96. 
Col.pr., n 1.4753. D. 1.700, a ae 
25.7, b.p. 203.5. Soly. v.s.w.; v.s.al.; 
8.et. 

—, a-bromo-, ethyl vid ee 2- 
br gmopropcne ala Ta BrCO-- 
OC2Hs5, 180.99 liq. mi a 39447, 
b.p. 159-61 d. (160-5). Soly. i.w.; 
wal.; wet. i 
—, f-bromo- (3- cen yoy 
acid*), CH:BrCH:COOH, 2.96. 
Col.leaf. D. 1.48, m.p. 62.5. Oty, 
6.w.; 8.al.; s.et. 

—, f-carbamyl-. See Succinamic 
acid, 

—, a-chloro- se arene nan On 
acid*), CHsCHCICOOH, 8.50. 
Col.liq., [a] —2.3697.  D. 1280, b.p- 
186. Soly. ow.; al.; eet. 

—, —, ethyl ester et iby 2-chloro-: 
propanoate*) . ICOOC2Hs. 
136.53. © Col. ig IR Ht 1.41850. D, 
1.087, b.p. 146. Soly. v.sl.s.w.; ¢al.; 
cet. 

_—, B-chloro- -chloropropanoic 
acid*), ate COM GOOLE: 108.50. 
Jol.leaf.f.w. D. hyg., m.p. 41(61), 
b.p. 204. Soly. s.w.; s.al.; eet. 
—, —, ethyl ester (ethyl Slehloroat 
propanoate*), CHeCICH:COOCiHsg, 
136.53. Col.liq. D. 1.1086%f, oe p- 
162-378, Soly. v.sls.w.; eal.; 

—, a-cyano-~ (2-cyanopropanoic aia 
methylmalonic mononitrile; methyl= 
cyanoacetic acid). CHsCH(CN)CO- 
OH, 99.05. Oil. D. 1.1422, b.p. 
142-5", Soly. s.w.; s.al. 

—, a, B-dibromo-~- (2, 3-dibromopro- 
panoic acid*), CH:BrCHBrCOOH, 
231.86. _Monocl.need. or pl. m. p: 
51; 64, b.p. 220-40 d.; 160%. Soly. 
1940Uw.; 160%al.; 217et.; s.bz., CS2. 
—, f, B-diethyl-. See Valeric acid, 
B-ethyl-. 

—, a,f-dihydroxy-. See Glycerie 
acid, 

—, a, a-dimethyl-. See Pivalic acid. 
—,a-hydroxy-. See Lactic acid, 

—, f#-hydroxy-. See Hydracrylic 
acid, 

—, a-lodo- (2-iodopropanoice acid*). 
OC HICOOH, 199.96. Pr. or need. 
m.p. 45.5, b.p. 105°4, Soly. sl.s.w.; 
v.s.al.; v.s.et. 


sen ri lethal nieaeeieeantpirnamnediestinarnasnni sates isdhtienstelantettgaatinaeanrteiaieeae anne 
* Name approved by the International Union of Chemistry. 
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i 








29 —, 


14 —, a-keto-. 
15 —, a-methyl-. 
i6 —, a-phenyl-. 


19 Froplonitrile: dG pr 


20. —, 


123. —, inethyl-. 


24 Proponiy 


25 —, a-methyl-. 


28 —, 


3-todo- 
OOH, 
Soly. 8%w.; 


B-iodo= 
propanoic acid*). CH»ICH2 
199.96. Leaf. m.p. 82. 
v.s.al.; v.s.et. 


See Pyruvic acid. 
See Isobutyric acid. 
See Hydratropic acid. 


B-phenyl-. See Hydrocinnamic 
anhydride  (propanoic 
anhydride*). (CHsCH2CO):0, 130.08. 
Col. liqg.,n 1.4038. D. 1.03363; 1.01022, 
m.p. —45, b.p. 169.3(166). Soly. 
d.w.; d.al.; et. 

ethyl 
Col. 
D. "0.78322, m.p. 
b.p. 97. 1096-1). 


anenitrile*; 
cyanide). CH HCN, 5 
liq., m 1. Sassen 
911% 9(—104) 
_Soly. 11.94, Ware: odl.; s.et 
a, Aiethyie (2, 2- dimethyl- 
propanenitrile*; tert-butyl cyanide; tri- 
methylacetonitrile). ( H;)sCCN, 
83.08. Cr. m.p. 15-6, b.p. 105-6. 


—, f-hydroxy-. See Hydracryloni- 
trile. 


22 Propionyl bromide (propanoyl bro- 


mide*). CHsCHeCOBr, 136.96. Lia. 
D. 1.521%, b.p. 103.5. Soly. d.w.; 
d.al.; s.et. 


See JIsobutyryl bro- 
mide. 

chloride (propanoyl chlo- 
ride H;CH:COClI, 92.50. Col. 
liq., ; ale s0007, D. 1.065, m.p. —94, 
b.p- 80. Soly. d.w.; d.al.; s.et. 


See Isobutyryl chlo- 


ride. 
26 ae aes iodide (propanoyl iodide*). 
| CH;C OI, 183.96. Liq. b.p. 127. 


Soly. rs w.; dual. 


27 Foddisniexion’ (ethyl ach ketone; 


1-phenyl-1-propanone). C2HsCOCc6Hs, 
134.08. Col.leaf. or liq., n 1.52900%-9. 
D. 1.01242, m.p. 21, b.p. 218. Soly. 
‘i.w.; 8.al.; s.et. 
f-acetyl-. 
+y-keto-. 
2,4-dihydroxy- = (4-propionyl- 
resorcinol), CHsCH2sCOCsH3(OH):, 
166.08. D. 97.5. Soly. sl.s.w.; s.al.; 


See Valerophenone, 


- s.et. 

30 Proponal. See Barbituric acid, 5, 5- 
dipropyl-. 
Propyl. For propyl derivatives see 


the parent compounds (e.g., for propyl- 
benzene see Benzene, propyl- -). For 








propyl esters of organic acids see the 
acids 









31 


32 
33 


35 


36 


37 


39 
40 


41 


42 


45 


46 
47 


48 
49 


50 
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3 Propionic acid, 





Propyl alcohol (n) (1-propanol*; 
ethylcarbinol). CH3;CH2CH20OH, 60.06. 
Col.liq., mn 1.38543. D. 0.804422; 
0.799824, m.p. —127, b.p. 97.19 
(97.8). Soly. ow.; oal.: cet. 
—, derivatives. See under 1-Propanol*. 
Propylamine*(n). CH3(CH2)2NHo, 
59.08. Col.lia., mn 1.39006166. D. 
0.719, m.p. —83, b.p. 48.7. Soly. 
s.w.; ~al.; cet, . 
—, a, a-dimethyl-. 
amine. 
—, a, B-dimethyl- (m ethylisopropyl- 
carbinylamine). (CH3)2CHCH(CHs)- 
NHe, 87.11. Lig., m ~ 1.4095917-9, 
pint ia b.p. 838-4. Soly. v.s.w.; 
8.8 
—, §, B-dimethyl- (tert-butylmethyl- 
amine; 1-amino-2, 2-dimethylpropane). 
(CH) sCCH2NHa, 87.11. Liq. b.p. 
—, e@ethyl- (diethylcarbinylamine; 
sec-n-amylamine; 3-aminopentane). 
CH:sCH2CH(C2Hs)NHe, 87.11. Oil. 
D. 0.748722, b.p. 91. Soly. s.al. 
—, a-methyl-. See sec-Butylamine. 
—, B-methyl-. See Isobutylamine. 
—, N-methyl-. CHsNHCsH7, 73.09. 
Col.lia. D. 0.720", b.p. 62-4. Soly. 
8.w.; s.al. 
—, N-nitro- Sp Gh el Renin 
H:NHNO:, 104.0 ol.liq. 
1.103%, m.p. —21, b.p. 128%. 
sl.s.w.; v.s.al.; v.s.et. 
Propyl borate 
tripropoxyboron). 
Col.liq. D. 0.86716, 
d.w.; eal.; et. 
Propyl bromide (n) (1-bromopro- 
ne*), CHsCH2CH2Br, 122.97. Liq., 
n 1.43414. D. 1.35342, m.p. —110, 
b.p. 70.9. Soly. 0.25%w.; wal.; wet. 
Propyl chloride (n) Ceeharoere: 
pane*). CHsCH2CH2Cl, 78.51. Col.lia., 
n 1.38856. D. 0.89022, m.p. —122.8, 
b.p. 47.2(45-7). Soly. 0.2720w.: oal.: 
et. 
n-Propyl 


trile. 
Propylene. 
Propylene aldehyde. 
dehyde. 

Propylene bromide. 
1, 2-dibromo-*, 
Propylene chloride. 
1, 2-dichloro-*, 
Propylene chlorohydrin. 
Propanol, 1-chloro-*, 


See tert-Amzyl- 


Cs 
D. 
Soly. 


(tripropyl borate; 
B(OC3H7)s, 187.98. 
-p- 175. Soly. 


cyanide. See Butyroni- 


See Propene*, 
See Crotonal- 


See Propane, 
See Propane, 


See 2- 


———$—— 
For explanations and abbreviations see beginning of table. 
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54 
55 
56 
67 
58 


59 


60 
61 


62 


63 


64 
65 


66 


67 


68 


69 
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Propylenediamine. See 1, 2-Pr 
‘panediamine*. t 
Propylene glycol. See 1, 2-Propane- 
diol*. 


Propylene iodide. See Propane, 1,2- 

diiodo-* 

Propylene oxide. See Propene oxide. 

—, y-chlore-. See Epichlorohydrin. 

—, y-cyano-. See ELpicyanohydrin, 
—, y-iodo-. See Eptiodohydrin. 


Propy! ether (di-n-propyl ether; 1- 
proporypropane™). CH H3CH2CH:)20, 
102.11. Col.liq., n 1.3807. D. 0.736022, 


m.p. —122, b.p. 91. Soly. 0.25% w.; 

coal.; cet. 

Propyl fiuoride (n) (1-flworopro- 

ferent: CH:CH2CH2F, 62.05. Gas. 
—3(2). Soly. sl.s.w.; v.s.al.; 

ek 

Propylidene bromide. See Pro- 

pane, 1, 1-dibromo-*. 

Propylidene chloride. See Pro- 


pane, 1, 1-dichloro-*. 


Propyl iodide (n) (1-iodopropane*). 
CH3;CH:CHal, 169.97. Colliq., 7 
1.50508. D. 1.747, m.p. —101.4, 
b.p. 102.4. Soly. .0867%w.; al.; 
cet. 


Propyl APOE RIGE, 

garbylamyrye) 

Lig. b.p. 
eet. 


(n) 
a ee 2)2NC, 
99. i oly. i.w.} 


(propyl- 
69.06. 


cooal.; 


n-Propyl mercaptan. See 1-Pro- 


panethaol*, 


n-Propyl mustard oil. 
thiocyanic acid, propyl ester. 
Prepy! nitrate (mn). CH3:CH»CH:- 
NOs, 105.06. Liq., mn 1.3972. D. 
1.05822, b.p. 100.5. Soly. v.sl.s.w.; 
s.al.; s.et. 


Propyl nitrite (n). 
ONO, 89.06, Liq,, mn 
0:935, b.p. 57. Soly. 
Propyl sulfate (di-n-propyl sulfate). 
(CH3CH2CH2)2804, 182.17. Col. oil, 
n 1.4139. D. 1,11%-5, m.p. d. 140-70, 
b.p. 120%. Soly.i., 'al. d.w. 

Propy! sulfide (1- propylthiopropane*; 
di-n-propyl sulfide). (CsH7)28, 118. 17. 
Liq. D. 0.814, m.p. frz. —101.9, 
b.p. 141-2. Soly. i.w.; s.al.; s.et. 
Propyl sulfone (1-propylsulfonylpro- 
pane*; dipropyl swfone). (CHsCHe 
CHz2)2802, 150.17. Se. m-p. 29-30. 
Soly. sl.s.w.; 8.al.; s.et. 


Propynal*. See Propiolaldehyde. 


See Jso- 


CH3CH2CH:- 
1.3613. D. 
s.al.; s.et. 





72 


73 


14 


5 


46 


V7 


78 


81 


82 


83 


84 
85 


86 
87 
88 
89 


90 
OL 





Propyne* (propine; methylac 
allylene). CH3C? CH, 4 40.03. aeetulenes 


liq. 0.67857; 1. 787 p/1, m.p. — 104.7; 


frz. —110, b.p. — 23(—27:5)! Soly: 
v.sl.s.w.;. V.8.al.; ae 

_, 3-bromo-* (propar, bromides 
y-bromoallylene). ed HBr, 


118.94. Liq. D. 1.520, obi ey 
—, 3-ehloro-* (praparg yl: acorn, 

CHiCCH:Cl, 74. 48. Liq. D. 1.04545 

b.p. 65. Soly.iw.; eal; et. 

—, 3-ethoxy-* (ethyl propargyl ether 

CH:!CCH:0C@:Hs, 84.06 en 3 

1, 40390. D. 0.8326, b. D- 80. gee 


i.w.; 8.al.; s.et. 

—, 3-loda-* prenarout iodide). CHi- 
CCHhal, 165.94. iq. D. 2.018°, b.p. 
115. Soly. s.et. 

—, 3-methoxy-* (methyl propargyl 
ether). CH:CCH:OCHs, 70,05. Col. 
liq. D. 0.8313, b.p. 62. Soly. sl.s.w.; 
oal.; cet, 


—_, i-phenyl- Seat dG te 
{- propynylbenzene; phenylallylene). 
H;C:CCHs, 116.06. Arom. oil. 

ies: Soly. i.w.; s.et. 

Propynoic acid*. See Propiolic acid. 
2-Propyn-1-ol* (propargyl alcohol. 
ethynylearbinol; acetylen: learbinol; pro- 
piolie alcohol). CHiCCH:0H, 56.03. 
Col.liq., n 1.438064. D... 0.971522. 
m.p. —17, b.p. 115. Soly. s.w.: 
coal.; wet. 

_, acetate (propargyl er oe 
COOCH2CICH, 98: liq., 
1 42047, D. 1.005, Bake 125. 
sl.s.w.; 8.al.; s.et. 

Propytal. See Barbituric acid, 5, 5 
dipropyl-. 
Protocatechualdehyde. 
droxybenzaldehyde; 8, 4-di 
zenecarbonal*), 3 HO). 
138.05. Col.tab.f.w. m.p. 154, 
d. Soly. 5w.; 78.9h.al.; v.s.et. 
—, dimethyl ether. See Veratralde- 
hyde. 

—, 4-ethyl 3-methyl — ether. 
Benzaldehyde, 4-ethoxy-3-methory-. 
—, methylene ether. See Piperonal. 
—, 3-methyl ether. See Vanillin. 
—,4-methyl ether. See Isovanillin. . 
Protocatechuic acid (3, 4-dihydroxy- 
benzoic acid; 3, re ee watery | 
carboxylic acid*), (OB Cs 0o8 
154.05. Monocl.need. 5424, 
m.p. 199 d. Soly. aieeen 
vis.al.; s.et. 

—, dimethyl ether, See Veratric acid. 


— snehsleng ether. See Piperonylic 
acid, 


oy ot 


Ha 
Soly : 


(3, 4-dihy- 
W eeNar te ya 


a 


See 


1 824, 


* Name approved by the International Union of Chemistry, 
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92 Prote pine. 


07 


10 


08 —, 3, 5, 6-trinitro-. (NO2);Cs(CHs);, 
255:09. Pr. m.p. 185. Soly. i.w.; 
v.sl.s.h.al.; s.h.bz: 

99 Pseadoecumeno!l (2, 4, 5-trimethyl- 

‘| phenol), (CH3)sCsH2OH, 136.09.| 
Need.f.w. m.p. 72, b.p. 235. Sely. 
y.v.sl.s.w.; v.s.al.; v.s.et. 
Pseudocumidine (2, 4, 5-trimethyl- 
aniline). (CH3)sCsH2NH:2, 136.11. 
Colk.need.f.al. D. 0.957, m.p. 66-8, 
b.p. 234-5. Soly. 0.12!°w.;  s.al.; 
s.et.; s.chl. 

11 Pseudoephedrine (d) = (2-methyl- 
amino-1-phenyl-1-propanol(one form); 
disoephedrine). ’*sHsCHOHCH- 
(NHCH3)CHs, 165.13. Colrhomb. 
tab.f.et. m.p. 116-7. Soly. sl.s.c.w.; 
8.al.; s.et.; s.chl. 


- ey 


a a bp ire 


= 


CoeHiNOs, 353.16. 
Monocl.cr. m.p. 207. -Soly. i.w.; 
eh tis ;v.sLs.et.;s.acet.;sl.s.NH.OH, 


Proteveratrine. CxHsNOun, 625.41; 
Rect.tab, m.p. 245-50. Soly. sl.s.al.. 
sl.s.et.; sl.s.chl. 

Prussie acid. See Hydrocyanic acid. 


Prussite. See Cyanogen. 
Pseudaconine, acetylbenzoyl-. See 
Indaconitine. 

—,  acetylveratryl-. Pseud- 
aconitine. 

Pseudaceonitine (acetylveratrylpseud- 
aconine). Cs3sHiagNOvw, 687.39. 
Rhomb.f.chl. + et. m.p. 211-2 d. 
Soly. v.sl.s.w.; s-al.; s.et.; s.chl. 
Pseudobutylene. See 2-Butene*. 
Pseudobutylene glycol. See 2, 3- 
Butanediol*. 

Pseudeocinchonine. See Cinchotine. 
Pseudocodeine. CisH2i NOs; 299.17. 
Col.need.; n 1.574, 1.602, 1.647. D. 


See 


1.315; 1.290189, m.p. 181. Soly. sl.s. 
w.; s.al. 

Pseudoconhydrine (y-conhydrine). 
CsHr NO, 143.14. Slend.col.need., 


[a] + 11°}3. m.p. 105-6, b.p. 236.5. 
Soly. s.w.; s.al.; s.et.; s.bz. 
Pseudoconiceine. CsHisN, 125.13. 
Oily lig. D. 0.877615, b.p. 171-2. 
‘Pseudocumene (1, 2, 4-trimethylben- 
zene; as-trimethylbenzene). (CH3)3Ce- 
Hs, 120.09. Coldiq., m 1.506721, 
D. 0.876, m.p. —57.4(—61), b.p. 
169.8(162-5). Soly. i.w.;-s.al.; s.et. 
—,‘5-n i t r o-. NO2CeHo(CHs)s, 
165.09. Lng.col. or  grn.-yel-need. 
m.p. 65; 45-6(71), b.p. 265. Soly. 
s.al.;.s.pet.eth. 

—, 6-nitro- (1, 2, 4-trimethyl-6-nitro- 
benzene). NO2CsH2(CHs)s, 165.09 
Grn.pr.. m.p. 20. Soly. s.al. 





13 
14 


15 


17 


18 


20 


28 


R24 


25 
26 


27 
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31 


32 
33 
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SSS 
12:—, 
2 


hydrochloride. 
01.59. Ylsh.need. m.p. 176. 

S.w.; 8.al. 

Pseudohexyl aleohol. See 1-Butanol, 

2-ethyl-*. 

Pseudohyoscyamine. Ci;H23NOs, 

289.19. YIsh.need. m.p. 133-4. Soly. 


CwHisNO-HCl, 
Soly. 


si.s.w.; v.s.al.; s.et.$ s.chl. 
3-Pseudoindolone, 2-chloro-. See 
Isatin chloride. 

Pseudoisatin, 1l-acetyl- (acetylisa- 
tin). aca pradeec ie be 189.06. 
Yel.need.f.bz. m.p. 141. Soly. sl.s.w. 
s.al.; s.bz.; d.h.HCl. 
Pseudoleucaniline. See bie 
aniline. 


Pseudomorphine. CxuHasNeOc, 
568.30. Crusts or need. m.p. 327 d. 
tga i.w.; i.al.; i.et.; s.alk., NHiOH; 
i.chl. 


hydrochloride (1). CssH3sN20e- 
2HCI-2H:20, 677.26. Cr.powd. Soly-. 
70w. 
Pseudopelletierine 
nine; y-pelletierine). 
PLf.pet.eth., m 1.47596, 
m.p. 48-9, bp. 246. 
v.s.al.; v.s.et.; sichl., bz.; 
Pseudotropeine, benzoyl-. 
pacocaine, 
Pseudotropine. CsHi;sNO, 141.13. 
Rhbdr.tab or pr.f.et. m.p. 108, b.p. 
243. Belly. v.s.w.; v.s.al;_ sl.s.et.; 
s.chl, 
Pukateine(l). 
Cr.f.al. Soly. 
pyr., alk. 
Pulegone (4{8)-p-methen-3-one) . 
CyoHisO, 152.12. “Col.liq.; n 1.4870518:3, 
D. 0.9323, b.p. 224. Soly. i.w.; 
wal.; wet. 


Punicine. 


(methyl granato- 
CoHisNO, 153.13. 

D. gee 
Soly.. s.w. 
sl.s. pet.eth. 


See Tro- 


CuHaNOs, 
s.al.; 0.6et.; 


283.14. 
s.chh, 


See Pelletierine. 


Purine iro olts 5-d)]pyrimidine) . 
CsH4Na, 120.06. Need.f.al. m.p. 217, 
b. pe d. Solty. Vi8.W.: s.al.; v.sl.s.et.; 
s.tol. 


—, 6-amino-. See Adenine. 

—, 2, 6-dioxy-. See Xanthine. 

—, 2, 6, 8-trioxy-. See Uric acid. 

2, 6(1, 3)Purinedione. See Xanthine. 


2, 6, 8(1, 3, 9)-Purinetrione. S ee 
Urie acid. 


6(1)-Purinone. See Hypoxanthine. 


Purpuric acid, ammonium salt. 
Murezxide. 


See 





For explanations and abbreviations see beginning of table. 
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34 


35 


36 


37 


38 


39 
40 


41 
42 


43 


45 


46 
47 
48 
49 


50 
51 


NH», 88.11. f. m.p. 27, b.p- 158. eS 
Soly. v.s.w.; is a - P N:C(CHs)CH:CO, 174.09. Pr., n B 
bo be Ng sae eon on 1.637. m.p. 127, b.p. 287%, Soly. 
inal aiateth : s.h.w.; 8.h.al.; v.sl.s.et.; sl.s.bz. 
Pyran, tetrahydro- (pentamethylene 58 Pyrene (benzo[def|phenanthrene). Cie- 
oaide), O(CH)«CH:, 86.08, D. 0.8540,| His, 202.08, Lt.yel-monoel.tab. m.p- 
} 150, b.p. >360. Soly. i.w.; 1.4al.; 
b.p. 81-2. Soly. s.w.; ~al.; ~et. v.s.et. ‘ 
1, 4-Pyran, 4-keto-. See 1, 4-Pyrone. 59 Pyridazine (1, 2-diazine; ortho- 
te 2-Pyran-5-carboxylic acid, Be diazine). N:NCH:CHCH:CH, 80.05. 
oxo-. See Coumalic acid, j 
1, 4-Pyran-2, 5-dicarboxylie acid, Col tiga, 1 1 .b2S ey aera ck 
oA be , b.p- 208. + ow.; v.8.al.; 
bac een trimethyl-*. See} | 5 et.; s. HCl, bz., HsS04; iler. 
1, 4-Pyran-2, 6-dicarboxylte | acid,| 60 Pyridine. N:CHCH:CHCH:CH, 
3-h y-4= -. ni 
a-hydroxy-4-keto-. See) Mecont| "79.05, \Collidy teammate De 
2 4-Pyrandione, B8-a cety 1-6- 0.982, nae aa be 115.3. Soly. 
methyl-. See Dehydroacetic acid. GOY. 5) SO WLS | CURT Baas 
Pyrantin. See Succinamide, N-p- 61 —, 2-allyl-. CsHsCsH4N, 119.08. 
phenetyl-. Liq. D. 0.959°, b.p. 190. Soly. 
Pyrazine. (1, 4-diazine; paradiazine; sl.s.w-; ~al.; vet. 
ptazine). N:CHCH:NCH:CH, 80.05.| 62 —, 2-amino- (a-pyridylamine). ° 
= NH2CsHiN, 94.06. Leaf.f.lgr. m.p. 
Col.pr.f.w., 1.495269. D. 1.031%, 56, b.p. 204. Soly. s.w.; v.s.al.; s.et.; 
m.p. 53, b.p. 118. Soly. »w.; sl.s.lgr. 
v.s.al.; v.s.et.; s.chl., HCl, H2804. 63 — 3-amino-.(gopynidyiamine) 
—, 2, 5-dimethyl-. See Ketine. NH:CsH.iN, 94.06. Leaff.bz. m.p. 
—, hexahydro-. See Piperazine. 64, b.p. 252. Soly. v.s.w.; v.s.al.; 
—, tetraphenyl-. See Amaron. v.s.et.; ilgr. 
Pyrazole (1, 2-diazole; a-pyrromon- 64 —, 4-amino- (y-pyridylamine). 
azole), NHN:CHCH:CH, 68.05. Need. NH2CsHiN, 94.06. ol.need.f.bz. 
Sue m.p. 158. Soly. s.w.; s.al.; s.et.; 
f.al., n 1.47027¢%,*. m.p. 70, b.p. 188.| _s.alk., bz.; sl.s.lgr. 

_ Soly. v.s.w.; v.s.al.; v.s.et.; s.bz. 65 —, 2-benzyl-. CsHsCH2CsHiN, 
—, 4, 5-dihydro-. See 2-Pyrazoline. Epa Need. D. aoe m.p. 
= 4, §-dihydro-B-ox0-. Beo,t-Pyrae|) See: Pe 
olone. = 

E = -| 36 —, 3-benzyl-. CsHsCHoCsHiN, © 
2-Pyrazoline (A*-pyrazoline; 4, 5-di- % . Li 
hydropyrazole; pyrazoline). NHN:- ee Need. D. 1.061%", m.p. 34, 

-p. 2867, Soly. i.w.; s.al.; 8.et. 

CHCH:>CH», 70.06. Col.liq. b.p. 144.) 67 —, 3-bromo-*. BrCsHiN, 157.96. 
yt. s) Oil. D. 1.632; 1.6453, b.p. 169-70 
Soly. ow.; ~al.; sl.s.et. (173). Soly. v.sl.s.w.; v.s.al.; v.s.et. 
—,1-phenyl-. CsHsNN:CHCH:CH:2,| 68 —, 2-chloro-*  (a-chloropyridine). 

tos toes. CICsH4N, 113.50. Oily aren D. 
146,09. Cr. m.p. 52, b.p. 273. Soly. 1.2055, b.p- 170 (166714). Soly. 
i.w.; 8-al. v.sl.s.w.; s.et. 
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Purpurin (1, 2, 4-trihydroryanthra- 
quinone). OsHs(CO)2CsH(OH)s, 
256.06. Red.need.f.al. m.p. 256, b.p. 
d. subl. Soly. s.w.; s.al.; s.et. 
Purpuroxanthin (1, 3-dihydroryan- 
thraquinone). CseHs(CO)2CcH2(OH)e, 
240.06. Yel.need.f.ac.a. m.p. 262-3, 
b.p. subl. Soly.i.w.; sl.s.al.;s.h.ac.a., 
acet. 

Putrescine (1, 4-butanediamine*; tet- 
ramethylenediamine). NH2(CH2)s- 








734 


54 3-Pyrazolone, 


56 


57 —, 3-methyl-3-phenyl-. 


4; 5-dimethyl-2- 


phenyl-. See Antipyrine. 


55 —, 1, 5-dimethyl-2-phenyl-3-thio-. 


See Thiopyrine. 


5-Pyrazolone (4, 5-dihydro-5-oropyr- 
azole). NHN:CHCH:CO, 84.05. 


Need.f.tol. m.p. 165, b.p. subl. d. 
Soly. s.w.; s.al.; sl.s.et. 


N(CeHs)- 


* Name approved by the International Union of Chemistry. 
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Pyridine, 3-chloro-* (§-chloropyri- 





dine). ClICsHsN, 113.50. Liq. b.p.| 94 
14874, Soly. s.w. 
7 —, 4-chloro-*  (+-chloropyridine).| 95 


V1 


CICsH.iN, 113.50. Liq. b.p. 147-8. 


Soly. s.w. 

=n 3, 5-dibromo-*. C;H:BrN, 
236.86. Col-need.f.al. m.p. 112 
(110-1), b.p. 222. Soly. s.w.; s.h.al.; 


v.s.et.; s.H2SOu. 








96 


97 


72 —, dihydroxy-. See Pyridinediol. | 98 
73 —, dimethyl-. See Lutidine. 
74 —, 2-ethyl- (a-ethylpyridine). Co-| 99 














Hs-CsH.N, 107.08. Liq., n 1:5021422-5, 
D. 0.950°, b.p. 148.8. Soly. sl.s.w.; 
wal.; v.s.et. 





75 —, 3-ethyl- (8-ethylpyridine). C2-| 01 
H;-CsH4N, 107.08. Col.liq. D. 

_ 0.945, b.p. 165.3. Soly. v.sl.s.w.:| go 
 s.al.; s.et. 

16 —, 4-ethyl- (y-ethylpyridine). C.- 03 

~~ Hs-CsHsN, 107.08. Colliq. D. 0.936, 
b.p. 166. Soly. s.dil.a. 

(7—, 2-ethyl-3, 5-dimethyl-. See] 94 

| a-Parvoline. 

73 —, 3-ethyl-4-methyl-. See -| 05 

Collidine. 

39 —, 4-ethyl-2-methyl-. See a- 
Collidine. 

80 —, 5-ethyl-2-methyl-. See Alde-| 06 

| hydine. 

81 —, hexahydro-*. See Piperidine. 

82 —, hydroxy-. See Pyridol. 

83 —, 2-isopropyl-. (CH:s)»>CHC;H,-| 07 

N, 121,09. Liq. 0.934°, b.p. 

- 159. Soly. sl.s.w.; oal.; ~et. 

84 —, 4-isopropyl-. (CH:;)2CHC;H:- 
N, 121.09. Liq. - 0.9449, b.p. 
178. Soly. sl.s.w.; al.; ~et. 08 

85 —, 4-methoxy-*. N:CHCH:C- 
(OCH:)CH:CH, 109.06. Liq. b.p.| 99 
191. Soly. s.w. 10 

86 —, methyl-. See Picoline. 

87—, 3-(1-methyl-2-pyrryl)-. See} 11 


91 
92 


_ Nicotyrine. 

_—, oy gan CeHsCsH4N, 155.08. 
Liq. - >1, b.p. 270. Soly. i.w.; 
v.s.al.; v.s.et. 

—, 3-phenyl-. CsH;sC;sH.sN, 155.08. 
Oil. D. >1, b.p. 270.4. Soly. i.w.; 
v.s.al.; v.s.et. 

—, 4-phenyl-. CsHsCsH.N, 155.08. 
Leaf.f.w.; m.p. 78, b.p. 275. Soly. 
v.sl.s.h.w.; s.al.; s.et. 

—, 2-propyl-. See Conyrine. 


—, 1, 2, 3, 4-tetrahydro-6-propyl-. 
See y-Coniceine. 






12 


13 


14 


93. —, 


tetramethyl-. See §-Parvoline. 
—, 2, 4, 6-trihydroxy-. See 2, 4, 6- 
~Pyridinetriol. 
_—, 2, 4, 6-trimethyl-. See 7- 
Collidine. 
2-Pyridinecarboxylic acid*. See 
Picolinic acid. 
3-Pyridinecarboxylic acid*. See 
Nicotinic acid. 
4-Pyridinecarboxylic acid*. See 
Isonicotinic acid. 
2, 3-Pyridinedicarboxylic acid*. 
See Quinolinic acid. 
2, 4-Pyridinedicarboxylic acid*. 
See Lutidinic acid. 
2, 5-Pyridinedicarboxylic acid*. 
See Isocinchomeronic acid. 
2, 6-Pyridinedicarboxylic acid*. 
See Dipicolinic acid. 
3, 4-Pyridinedicarboxylic acid*, 
See Cinchomeronic acid. 
3, 5-Pyridinedicarboxylic acid*. 


See Dinicotinic acid. 

2, 4-Pyridinediol (2, 4-dihydrozxy- 
pyridine). CsHsN(OH)2,111.05. Yel. 
rhomb.cr.f.w. or al. m.p. 265. Soly. 
sl.s.w.; sl.s.al.; v.sl.s.et. ; 

2, 6-Pyridinediol (2, 6-dihydroxy- 
pyridine). CsH3sN(OH)2-H20, 129.06. 
Yel.need.f.w.m.p.195. Soly.sl.s.w.; 
sl.s.al.; v.sl.s.et. 
Pyridinepentacarboxylic acid*. 
CsN(COOH);:2H:0, 335.08. Cr.’ 
et., 2H20; f.w. 3H20. a 220 d.* 
—H:20, 100, b.p. d. Soly. v.s.w., 
v.sl.s.et. 

3-Pyridinesulfonic  acid*. C;H: 
NSOsH, ~ 159.11. Need. or leaf 
m.p.d. Soly. v.s.w.; v.sl.s.al.; i.et. 
2, 3, 4-Pyridinetricarboxylic acid*. 
See Carbocinchomeronic acid. 

2, 4, 5-Pyridinetricarboxylic acid*. 
See Berberonic acid. 

2, 4, 6-Pyridinetricarboxylic acid*. 
See Trimesitic acid. 

3, 4, 5-Pyridinetricarboxylic acid” 
(B-carbocinchomeronic acid), CsH2N- 
(COOH)s, 211.05. Leaf. or 1. 
m.p. —H20, 115; anh. 261. Soly; 
s.h.w. 

2, 4, 6-Pyridinetriol (2, 4, 6-trihy- 
droxypyridine). CsHzN(OH)s, 127.05. 
Need. or powd. m.p. 230 d. Soly. 
sl.s.w.; s.al.; s.et. 

2-Pyridol (2(1)-pyridone; 
done). HOCsH4N, 95.05. Col.need. 
f.bz. m.p. 107, b.p. 281. Soly. 
V.8.W.} V.s.al.; s.et.; sl.s.lgr. 


a-pyrt- 


—————————— eee 


For explanations and abbreviations see beginning of table. 
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3-Pyridol (3-hydrorypyridine). HO- 
CsHiN, 95.05. Need. m.p. 129. 
Soly. v.s.w.; v.s.al.; sl.s.et. 

4-Pyridol  (4(1)-pyridone; _y-pyrt- 
don e). HOCsHiN, 95.05. ‘Col. 
monocl. m.p. + H20, 92; anh. 148.5, 
b.p. >350. Soly. 1004%w.; v.s.al.; 
y.sl.s.et.; v.sl.s.chl.; i.bz. 

a-Pyridone. See 2-Pyridol. 
y-Pyridone. See 4-Pyridol. 
2(1)-Pyridone. See 2-Pyridol. 
4(1)-Pyridone. See 4-Pyridol. 
a-Pyridylamine. See Pyridine, 2- 
amino-. 

B-Pyridylamine. See Pyridine, 3- 
amino-. 

y-Pyridylamine. See Pyridine, 4- 
amino-. 

Pyrimidine. (1, 3-diazine; meta- 
diazine; miazine). N:CHN:CHCH:- 
1 letisiry ae ft 
CH, 80.05. Cr. m.p. 22, b.p. 124. 


26 
27 


= 

Soly. s.w.; s.al. 
2, 4(4, 3)-Pyrimidinedione. S e e 
Uracil. 
Pyrimidinetetrone. 
Pyrimidinetrione. 
acid, 

Pyrocatechol (1, 2-benzenediol*; cate- 
chol; pyrocatechin). CeHa(OH)s, 
110.05. Col.monocl,leaf.f.bz., n 1.604, 
1.615, 1.650. D. 1.371%, m.p. 105, 
b.p. 240(240-5). Soly. 45.1%w.; 
v.s.al.; s.et.; 8.bz., ehl., alk. 

—, dibutyl ether. See Benzene, 1, 2- 
dibutoxy-*. 

—, diethyl ether. 
diethoxy-*. 

—, dimethyl] ether. 


See Alloxan. 
See Barbtturic 


See Benzene, 1, 2- 


See Veratrole. 


—, dipropy] ether. See Benzene, 1, 2- 
dipropoxry-*. 

—, monoamyl ether. See Phenol, 
o-amory-. 

—, monobutyl ether. See Phenol, 
o-butory-. 

—, monoethyl ether. See Phenol,| 


o-ethory-. 


—,monomethyl ether. See Guaiacol. 


See Phenol, 


, monopropyl ether. 
o-propory-. 


8 —, 3-methoxy- (pyrogallol 1-methyl 


ether). CH;:OCeH:(OH)2, 140.06. 
Need. m.p. 38-41, b-p. 146-7816. 





t 


40 —, 


41 
42 
43 


45 


46 
47 
48 
49 
50 


51 
52 


55 


56 
57 


58 


59 











“ 


, 3-methyl- (3-methyl-1, 
benzenediol*; isohomopyrocatechol; 2, 3- 
dihydroxytoluene). CHsCsH3(OH)2 


124.06. Leaf.f.bz. m.p. 68(47), b.p. 
241. Soly. s.w.; s.al.; s.et.; s.chl., bz. 
4-methyl-. See 4-Homopyro- 
catechol. 
Pyrocatechol-o-acid. See 
acid, 2, 3-dihydroxry-. 
o-Pyrocatechuice acid. See Benzoic 
acid, 2, 3-dihydrozry-. 
Pyrocoll (5, 10-dipyrrolo{1, 2-a, 1, 2- 
dip ye veseelean es CsHsN(CO):- 
C4Hs, 186.06. Yel-monocl.leaf. m.p. 
269, b.p. subl. Sely. i.w.; v.sls.al.; 
v.sl.s.et.; 8.ac.a, 


Benzoic 


Pyrodin. See Hydrazine, 1-acetyl-2- 
phenyl-. 
Pyrogallol (1, 2, 3-benzenetriol*; »- 


trthydrorybenzene). CeHs(OH)s, 126.05. 
Need. or leaf. D., 1.4534, m.p. 133-4, 
b.p. 309(293 d.). Soly. 62.5%w.; 
100%al.; 83.3%et.; sl.s.bz., chl., CSe. 


—, 1,2-dimethyl ether. See Phenol, 
2, 3-dimethory-. 
—, 1, 3-dimethyl ether. -See Phenol, 


2, 6-dimethozry-. 

—, 1-methyl ether. 
3-methoxry-. 

—, 2-methyl ether. See Resorcinol, 
2-methory-. 

—, triacetate. CsHs(OOCCHa)s, 
252.09. Wh.cr.powd,. m.p. 165. Soly. 
y.v.sl.s.w.; s.dil.alk. ; 
trimethyl ether. See 
1, 2,.3-trimethory-*. 
—,4-acetyl-. SeeGallacetophenone. 
—, 4-benzoyl-. See. Benzophenone, 
2, 3, 4-trihydrozry-. 

—, 65-methyl-_ (3, 4, 5-trihydrory- 
toluene). CHsCsH2(OH)s, 140.06. 
Need.f.bz. m.p. 129. 
4-Pyrogallolearboxylie acid. 
Benzoic acid, 2, 3, 4-trihydrozy-. 
Pyrogallolphthalein. See Gallein. 
Pyromellitic acid (1, 2, 4, 5-benzene- 
tetracarboxylic acid*), CsHe(COOH)«, 


See Pyrocatechol, 


Benzene, 


See 


254.05. ‘Tricl.tab.(+2H2O)f.w. m.p. 
264(269-71). Soly. 1.42%w.; v.s.al.; 
sl.s.et. 

Pyromucic acid (2-furancarborylic 
acid; furoic acid; 2-furoie acid). Cr 
HsOCOOH, 112.03. Wh.monoel. 


need. m.p. 131-2, b.p. 230-2; subl. 
100. Soly. 3.5745w.; s.al.; v.s.et. 

—, amyl ester (n-amyl furoate; pentyl 
2-furancarbozrylate), CsHs0-COOCe 
Hu, 182.11. Col.liq. D. 1.0335, b.p. 
95-7. Soly.i.w.; al. 





* Name approved by the Internattonal Union of Chemistry. 
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1 ester ad 
furoate). H30 4H, 68. 
Col.liq. Bs : ata b.p. tae 30%: 
83-41, Soly. i.w.; «al.; ~et. 

—, sec-butyl ester (sec-butyl furoate). 
CiHs0COOCsHs, 168.09. Col.liq. 
D. peeaiits b.p. 67-91. Soly. i.w.; 
woal.; et. 

—, ethyl ester tags 
fwroate). CsHsO OC2Hs, 140.06. 
Wha.cr.leaf., n 1.4699. D. 1.097442; 
1.177424, m.p. 34(30-3), b.p. 19576, 
Soly. i.w.; al.; s.et. 
—, furfuryl ester. 
alcohol, pyromucate. 
—, he ay ester (n-heptyl furoate) 
CaHsO0COOC His, 0.14. Col. He, 
a .000522, b.p. 116-71. Soly. i.w. 
8.2. 

—, hexyl ester (n-hexyl furoate). 
H;OCOOCsHis, 196.12. Col.liq. 
1 GHORe b.p. 105-71. Soly. 
8. 


LB ethyl 


See Furfuryl 


Ca- 
D. 


i.w.; 


—, isoamyl ester (isoamyl furoate). 
CiH30-COOCsHu, . 182.11. Col.liq. 
b.p. 135-—7%. ~iLw.; eal. 


—, methyl ester (methyl furoate). Cs- 
HsOCO2CHs3, 126.05. Liq. D. 1.178, 
b.p.. 181.3. Soly. i.(sl.s.)w.;  al.; 
wet. 
ester, CsHs0COOCsHu, 
0.9885, b.p. 


octyl 
224.16. Col, liq. D. 
126-71. Soly. i.w.; s.al. 
—, propyl ester he-beoked furoate). 
CsHs0COOCsHz, 154.08. Col. ie 
D. 1.075, b.p. 211. Soly. i.(sl.s.)w 
s.al.; oo et. 
3-bromo-_ (3- as ape fae acid). 
CyH2BrO-COOH, 190.94. Wh.need. 
f.w. m.p. 127-9. Soly. 1.3%w.; s.al.; 
s.et.; v.sl.s.lgr., CSe. 
5-bromo-. BrCsH20:COOH, 
190.94. Wh.leaf.f.w. m.p. 186. Soly: 
v.sl.s.c.w.; 8.al.; v.s.et. 
ethyl ester. BrCsH20-- 
2 18.97. Pr. D. 
1.528%, m.p. 17, b.p. 2357", Soly. 
i.w.; s.al.; s.et. 
3-chloro- (3-chloro-2-furancar- 
borylic acid*; 3-chlorofuroic acid). 
C.H2ClO-COOH, 146. 48. Wh.cr. m.p. 
148.5-9.5. Soly. i i.w.; 8.al. 
5-chloro- (5- PPE furancar- 
boxylic acid*; 5-chlorofuroic acid). 
CiH2ClO-COOH, 146.48. Whaeaf. 
m.p. 179-80. Soly. 0.3%w.; s.al. 
—, 5-methyl-. CH:CiH.,0-COOH, 
126.05. Pl. or need.f.w. m.p. 108-9. 
Soly. v.s.h.w.; v-s.al.; v.s.et. 


, 





76 — 


rr 


78 


rE) 


80 


81 


82 
83 


87 
88 
89 


90 


91 
92 


93 


7560 PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 7593 
60 cabinet wh pees Lay 





methyl ester. CHsCsH20-- 
GOOCH, 14 140.06. Col.liq. b.p. 981. 


§-nitro-. NO2C4H20-COOH, 
157.03. Wh.cr.f.w. m.p. 185.0-5.5, 
b.p. subl. Soly. s.h.w.; s.al.; s.et. 
_—, tetrahydro- = (tetrahydrofuroic 
acid). CsH;0-COOH, 116.06. Wh.er. 
D. 1.1933, m.p. 21, b. p. 131-2". 
Pyromucyl chloride —§ (2-furancar- 
bonyl chloride; furoyl chloride). Ca- 
H;sOCOCI, 130.48. Col.liq. m.p. 0, 
b.p. 59.5-61.57; 176. Soly.. d.w.; 
s.et. 

1,4-Pyrone (4-keto-1, 4-pyran; a-py- 
rone), OCH: CHCOCH: sh 96.03. 


Pr., n 1.523843. D. 1. Fan, m.p. 
32.5, b.p. 217.7. Soly. v.sl.s.w.; 
s.al.; v.s.et. 

—, 5-hydroxy-2-hydroxymethyl-. 
See Kojic acid. 

Pyroracemic acid. See Pyruvic acid. 
Pyrotartariec acid (methylbutanedioic 
acid*; methylsuccinic acid). COQOH- 
CH.CH(CH;)COOH, 132.06. Tricl., 
n 1.430253. D. 1.410, m.p. 111, 
b.p. d. Soly. 66.7%w.; 7lal.; s,et.; 
110'%me.al. 

—, a-hydroxy-. 
Pyrotritaric acid 
furancarborylic acid; 


-Soly. s.et. 


See Citramalic nerd. 


(2, 5+ dimethyl-3- 
uvic acid; uvinic 


acid). (CHs)2C.HO- COOH, 140.06. 
Col.need.f.w. m.p. 135(136-7), b.p. 
subl. Soly. 0.251°w.; v.s.al.; v.s.et. 
Pyrrocoline, octahydro- See 
Piperolidine. 

Pyrro(ab:)diazole. See 1, 2, 4-Tri- 
azole. 


Pyrrole (azole). 


67.05. Col.liq., m 1.5035. 
(0.966942), b.p. 131. 
v.s.al.; v.s.et.} 8.bz., dil.a.; i.dil.alk. 


—, 1-acetyl- (N-acetylpyrrole). CHs- 
CONC:Ha, 109.06. Liq. b.p. 181-2. 
Soly. sl.s.w.; d.HCl. 


—, dihydro-*. See Pyrroline*. ° 

, 2, 4-dimethyl-. NHC(CH:):- 

CHC(CHs) ire 95.08. Pa.bl.fluores. 

liq. D. 0.92734, b-p. 165785(171). 
v.s.et.; s.bz. 


Soly. sl.s.w.; v.s.al.; 
—, 2, 5-dimethyl-. NHC(CHs):- 
CHCH:C(CHs), 95.08. : Oil., n 1.50357, 


D. 0.935, b.p. 165(169). 
v.sl.s.w.; s.al.; s.et. 


«hae iierbeccepreee spt 


| 
D. 0.94822 
Soly. i.w.; 


Soly. 


For explanations and abbreviations see beginning of table. 
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Pyrrole, 1-ethyl- 


CoHsNCsHyg, 95.08. D. 0.88816, b.p. 


130-1. Soly.i.w.; ~al.; ~et. 

—, 1-methyl- (N-methylpyrrole). N- 
(CH3)CH:CHCH:CH, 81.06. Col. 
plate fnrhh). _tedl 

liq., n 1.4888. D. 0.9203, b.p. 
114-5748, Soly.i.w.; ~al.; et. 


—, 2-methyl- (a-methylpyrrole). 


NCH(CH:):CHCH:CH, 81.06. Liq. 
D. 0.945, b.p. 148. Soly. i.w.; 
oal.; cet. 


, d-methyl- (8-methyl pyrrole). 
NCH:CH(CH3)CH:CH, 81.06. Liq. 


b.p. 143. Soly. sl.s.dil.a. 

—, 1-propyl- (N-n-propylpyrrole). 
CH3CH2CH2NC:Hg, 109.09. Liq. b.p. 
145.5-6.5. 

—, tetrahydro-*. 
—, tetrahydro-2-oxo-. 
rolidone. 

—, 2, 3, 4, 5-tetraiodo-* (iodol). Cua- 
IsNH, 570.70. Yel.need.f.dil.al. m.p. 
d. 150. Soly. 0.02w.; 5.8% 90%al.; 
50et.; s.bz., chl. 

2-Pyrrolecarboxylic acid*. C.sH«- 
N-COOH, 111.05. Monocl.pr. m.p. 
191.5 d., b.p. d. 208.5. Soly. s.w.; 
s.al.; s.et. 

Pyrrolidine* (tetrahydropyrrole;  tet- 
ramethylenimine). NHCH2CH:2CH:2- 


CHe, 71.08. Colliq. D. 
al 

0.852072, 88.5. 
oal.; cet. 

—, 2-keto-. See 2-Pyrrolidone. 


—,1-methyl- (N-methylpyrrolidine). 
CHsNC,Hs, 85.09. Liq. b.p. 81-3. 
Soly. s.w. 


See Pyrrolidine*. 
See 2-Pyr- 


0.87120; 


b.p. Soly. 


oOw.; 


2-Pyrrolidinecarboxylic acid*. See 
Proline, 

2, 5-Pyrrolidinedione. See Succin- 
imide, 

2-Pyrrolidone (2-ketopyrrolidine; a- 
pyrrolidone). NHCOCH2CH2CH2, 
85.06. Cr. D. 1.116%, m.p. 24.6, 
b.p. 245(250.8). Soly. v.s.w.; v.s.al.; 
v.s.et. 

Pyrroline* (dihydropyrrole*). CsHsN, 
67.05. Liq. D. 0.91022, b.p. 90 


Soly. v.s.w.; ~al.; cet. 
Pyrrolylene. See 1, 3-Butadiene*. 
a-Pyrromonazole. See Pyrazole. 








(N-ethylpyrrole).| 12 Pyruvaldehyde, 


13 


14 


15 


16 


V7 


18 


19 


20 
21 


22 


23 


25 


26 


27 


28 


29 


aldoxime  (2-oz0- 
propanal 1l-oxime*; isonitrosoacetone). 
CH;sCOCH:NOH, 87.05. Leaf.f.et. D. 
1.07475, m.p. 69, b.p. subl. Soly. 
v.8.W.}; v.s.et.; v.sl.s.pet.eth. 

Pyruvie acid (2-oropropanocic acid*; 
a-ketopropionic acid; pyroracemic acid; 
acetylformic acid). CH;COCOOH, 
88.03. Col.liq. D. 1.267, m.p. 13.6, 
b.p. 165sl.d. Soly. ow.; ~al.; ~»et. 


—, ethyl ester (ethyl pyruvate). 
CHsCOCOOC2Hs, 116.06. Col.liq. D. 
1.06034, b.p. 144; 5517, Soly. sl.s.w.; 
wal.; cet. 


—, methyl ester (methyl 2-oxopro- 
panoate*; methyl pyruvate). CH3CO- 
COOCHs, 102.05. Col.liq. D. 1.1549, 
b.p. 137. Soly. sl.s.w.; »al.; ~et. 


Pyruvonitrile (2-oropropanengjtrile*; 
acetyl cyanide). CHsCOCN, 69.03. 
Rhomb. b.p. 93. Soly. d.w.; s.et. 


Quercetin (3, 3’, 4’, 5, 7-pentahydroxry- 
flavone; meletin; sophoretin). CisHio- 
O;7, 302.08. Yel.need. m.p. anh. 
310 d., b.p. subl. Soly. 0.35w.; 
0.48al.; v.sl.s.et.; s.alk. 


d-Quercitol (cycloheranepentol* (one 
form) ; d-quercite). CsH7(OH)s, 164.09. 
Col.monocl. D. 1.5853, m.p. 234, 
b.p.d. Soly. 10c.w.; sl.s.al.; i.et. 


Quercitrin. C2H»O0u, 448.16. Yel. 
need., or leaf. m.p. 250-2; 185; 
(168d.). Soly. 0.04%, 0.691w.; 25.678. 


al.; 0.8et.; s.alk.sol., amyl.al., ac.a. 
Quinacetophenone. See Acetophe- 
none, 2, 5-dthydrory-. 

Quinaldie acid, 4-hydroxy-. 
Kynurenic acid. 

Quinaldine, (2-methylquinoline). CH;- 
CoHsN, 143.08. Col.liq. D. 1.1013, 
b.p. 246-7. Soly. v.sls.w.;  s.al.; 
s.et.; s.chl. 

—, hydroxy-. 
methyl-, 
—,methyl-. See Quinoline, dimethyl-. 
Quinalgen. See Analgen. 
Quinalizarin (1, 2, 5, 8-tetrahydroxy- 
anthraquinone; alizarin bordeaur).. 
(HO)2C6H2(CO)2sC6H2(OH)2, 272.06. 
Red rhomb.need. m.p. >275, b.p. 
subl. Soly. i.w.; v.sl.s.al.; v.sl.s.et. 
Quinamine. CisH»xN202, 312.20. 
Need. m.p. 172. Soly. i.w.; v.s.h.al.; 
s.h.et. 
p-Quinanisole. 
methoxry-. 


Quinazine. 


See 


See Quinolinol, 2- 


See Quinoline, 6- 


See Quinozaline, 


“ Name approved by the International Union of Chemistry. 
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Q uinazoline (benzo[a|pyrimidine; 
1, 3-benzodiazine; phenmiazine). Ce 


N:CHN:CH, 130.06. 
m.p. 48, b.p. 243. 
s.et. 





PL.f.pet.eth. 


Soly. v.s.w.; s.al.; 


—, 3, 4-dihydro-3-phenyl- (orexin; 
phenzoline; cedrarine). CcHsN:CHN- 


(CeHs)CH2, 208.11. 


1.2904, m.p. 95. Soly. s.al.; s.et. 


Quinhydrone (benzoquinhydrone). 
CceH402-CeHs(OH)2, 218.08. ~Dk.grn. 
rhomb.pr. D. 1.40122, m.p. 171, 
b.p. subl. Soly.- s.h.w.;  v.s.al.; 
v.s.et.; s.NHsO8H; d.chl. 
Quinie acid (1, 2, 4, 5-tetrahydrozry- 
BEL EOOH, 102.00, acid*), (HO)a«- 
6H7COOH, 192.09. Col.monocl.f.w. 
D. 1.637, m.p. 163, b.p. d. 
40°w.; s.al.; y.sl.s.et.; s.ac.a. 
Quinicine. C2oH2sNe2O2, 324.20. Yel. 
oil."m.p. 60. Soly. sl.s.w.; s.al.; s.et.; 
s.chl. 
—, oxalate (d). (C20H24N202)2*H2Co- 
O«v9H2O, 900.56. Pr.f.chl. or need.f. 
al.m.p.149. Soly.s.h.w.;s.al.;s.chl. 
Quinidine (conquinine). C2oH2aNe- 
O2-24H20, Prifcal,, [a] 
»— 274. 737 in al. + chl. m.p- 171.5 
d. Soly. 0.05%w.; 42080 % al.; 4.5%et.; 
s.chl. ; 


Hex.pl. 


Soly. 


C29H24N2027H2S04°4H2- 
O, 494.34. Hair-like need.; bl.fluores. 
in sol., [a] 184.17°p 3% sol. in chl. 
Soly. 15w.; 12al.; v.sl.s.et. 


drochloride(d). C29H2sN2O2°- 
HCl ao. 378.68. Asbestoslike pr., 
[a] 2.212-2.562°p 97% al. m.p. anh. 
258-9 d. Soly. 1.6w.; v.s.al.; v-.sl.s. 
et.; v.s.chl. 


—, sulfate (d). (C2oH2sN202)2-H2SO4-- 
2H20, 782.51. Pr. or need.; sol.fluores. 
bl., [a] + 184.17°p 3% sol. in chl. 
Soly. 145w.; 12al.; v.sl.s.et.; s.chl. 


Quinine(anhydrous). C2H2sN202, 
324.20. Amor.powd. m.p. 174.9. 
Soly. 0.0571w.; 166al.; 22.2et. 


Quinine (hydrate). C2oH2sN202-- 
3H20, 378.25. Flaky or micro.cr. 
n 1.620, 1.625, 1.630; 
a] — 145.2%°. m.p. 57. Soly. 0.064 


w.; 154al.; 73.8et.; s.chl., bz., CS2, oils, 
glyc. 

42 —, arsenate. (C2oH24N202)2-H3AsO«4-- 
8H2O, 934.48. Wh.cr. Soly. s.h.w. 







4- 












43 


44 


45 — 


46 


47 


48 — 


49 


51 — 


52 


53 


55 


56 
57 





bisulfate. C20H2s4N202-H2SO4- 
7H20, 548.39. Sm.orthorhomb.need. 
eflor. m.p. 160 d. Soly. 11.1w.; 
§.36al.; 0.056et.; s.chl. 
—, dihydrochloride. C2oH2sN202-2HCl, 
397.13. Wh.powd. or need. Soly. 
166.6w.; 10.3al.; v.sl.s.et.; sl.s.chl. 

—_, formate. CooH2sN2O> “HCOOH, 
370.22. Cr.powd. m.p. 109. Soly: 
3w.; s.al.; v.sl.s.et.; s.chl. 
—_ ‘hydrobromide. C20 H2sN202-HBr-- 
#20, 423.14. Silky efflor.need. m.p. 
152-200. Soly. 2.5w.; 149.2al.; 6.25 
et.; s.chl. 
—, (mono)hydrochloride. C20H2s02N2-- 
HCl, 360.67. Silky efflor.need., [a] 
—144, 985° in w. m.p. 158-60, b. p- 
259 d. Soly. 5.6%w.; 166%al.; 0.42% 
et.; s.CS:2, bz., oils, “glyc., NH.OH, 
KOHsol., ac. 

(mono) hydrochloride(hydrate). 


, 


C2oH2s02N2-HCI- ‘2H2O, 396.70. Silky 
efflor.need., [a] — 144.9895 m.p.. 
156-90. Soly. 5.55w.; 166al.; (0.415 
et.; s.chl., glyc. 

—, iodosulfate (herapathite). 4C20- 


HosN202°3H2SO4-2HI-I4-6H20, 2462.69. 
Red-grn.dichroic er. or olive grn.powd. 
Soly. d.w.; 0.12c., s.h.al. 
salicylate. C20H2sN202:C7HsOs-- 
H2O, 480.27. Col.need. m.p. 185 d. 
Soly. 1.3w.; 8.8al.; 0.88et.; s.chl., glyc. 
wel satial (CaoH21N 202) 2° H2S0O., 
Silky efflor.need. m.p. anh. 
235. coe 0.14%w.; 1.16%5al.; sl.s.et:; 
s.CS:, oils, ‘glyc., KOHsol., 
NH,O8, a.; sl.s.chl. 
—, aitatetirdcaloe (C20H2sN202) 2-- 
H2SO4-2H2O, 782.51. Silky cr. or 
need., efflor. m.p. 205. Soly. 0.139w.; 
1. 16al.; ; sl.s.et.; s.glyc.; sl.s.chl. 


—, urea-hydrochloride. Cabin Ne 


746.48. 


HCl1-CO(NH2)2-HC1-5H20, 547.26. 
Wh.pr. or powd. m.p. 70-5. Soly. 
111.1w.; 51.4al. 

—, valerate. C2oH2s1N202-Cs5Hi002-- 
H2O, 444.30. Cr.powd. m.p. 90. 
Soly. 0.8w.; 50al.; 7et. 


Quinizarin (1, 4-dihydroryanthraquin- 
one). CoHa(CO)2CcH2(OH)2, 240.06. 
Red need.f.al. m.p. 194-5, b.p. subl. 


sl.d. Soly. s.al.; s.et.; s.bz., KOH., 
H2S0.. 
Quinol. See Hydroquinone. 
Quinoline (benzo[b|pyridine; . 1-benz- 
azine). eal ene 129.06. 
Cal ide n 1,62450%9. D. 1.0952°, 
mys ~ 19.5, ee 237.7. Soly. 6y.; 
wal; wcet.; oCSe, 





For explanations and abbreviations see beginning of table. 
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58 Quinoline, 2-amino- cartel 75 —, 6,8-dimethyl- Geapaiding 
amine). NH»CoHc«N, 144.08. Leaf.f.w. (CH3)2CoHsN,. 157.09. D. 
mp. 129. Soly. v.sl.s.c., s.h.w.; v-s.al.; 1.06654, b.p. 269. on ‘sl.s.w.; y 
v.s.et.; s.chl.; sl.s.bz., ler. s.al,; s.et. 
59 — 4-amino- a ie ies rh NH--| 76 —, 2-homopiperonyl-4-methoxy-. 
- G@oHoN, 144.08. . Need. “+1H20) f.w. See Cusparine. 
m.p. anh. 154; +1H20, 69-70, b. | 77 _—, 6-methoxy- (p-guinandeoles 
—H20, 100. Soly. 8.w.; 8.al.; v.s.chl. methyl  6-quinolyl ether). CsHsN— 
sl.s.lgr., CS2. OCHs, 159.08. Liq. D. 1.6659; 
66 —, 5-benzamido-8-ethoxy-. See Some art ‘Pp. <—18, bp. 186%. 
cig te 78 —, 2-methyl-. See Quinaldine. 


61 —, 2-chloro-* (a-chloroquinoline). = 2 
CIG.HsN, 163.51. Need.f.dil.al. D.| 7% Ciisceit, 14. ose Gold er 
- 7 


1.275", m.p. 37-8, b.p. 266-7(276). iq 
62. =— 3-chloro-* © Gechloroguinatine). 80 —, 4-methyl-. ; zat ipo 9 
CICsH6N, 163.51. Hyg. b-p. 255. |g) _’ ¢-methyl-. CHsCoHsN, 143.08. 
63 —, 4-chloro-* aa n 1.61412. D. 1.066, m.p. 10-4, b.p.. 
CICsHsN, 163.51. Cr. BD. 1.251, 255. Soly. v.sl.s.(i. wt s.al.; s. et. 
m.p. 34, b.p. 261%. Soly. v.s.al.;| 2 —, 7-methyl-. CHsCoH«N, 143.08. 









v.s.et.; 8.dil. HCl. Yel.oil. D. 1.072, m.p. <—20, b.p. 

64.,—, decabydra-", CoHuyN,, 139.14. 252.5. Soly. v.sl.s. (i.)w.; s.al.; s.et. 
cis: Col.liq. - 0.942622, m.p. —40,| 83 —, 8-methyl-. CH:CsoHs«N, 143.08. 
CH Col Ee ade Gbuy tBolgte alglw.:| oh Eiger rat) 
s.al.; s.et. So y. v.sl.s.G.)w.; s.al.; s.et. 


trans: Wh.cr. D. 0.902155)5, mp. 
48, b.p. 2037. Soly. s.h.w.; v-s.al.; 84 Seo emake wl, 2, 3-4-tetrahydro-. 


v.s.et. 
65 —, 2, 3-dichloro-*. C.HiChN,| 85 —. S-nitro-*.  WO:CalisN, (172-065 


197.98. Crfdilial. m.p. 104-5:| Need-f.w. m.p. 72, b.p- subl. Solys 
Soly.. i.w.;.s:al.; s.et.; s.bz.; sl.s.lgr. sl.s.h.w.; 8.bz. 
66 —, 5, dT chloro-*. CHiChN,| 86 —, S-mitro-*,  MOsCoH shh te065 


197.96. Sh.need.f.al.m.p.93. Sely. Eso Ge 150, 2 slated 


67 SOT hl *, CsHiChN agp tedies 
107.56. Iuemeed fal m.p. 104-5'| 8% —, Tomitro-*. | NO:CsHGN, 174.06; 
Soly. g.alliiaict.aeniae i Need.f.al. m.p. 133. Soly. v.sl.s.al.; 
et oe v.s.et. 


pie | i ak 2 
BB de ore ea Oe eee | 88 —, S-nitro-*, NOxCoHoN, - 174.06. 


al.: s.et. Monocl.need.f.al m.p. 89. Soly. 


v.sl.s.c.w.; s.al.; s.et.; s.bz. 
70 2, 3-dimethyl- (3-methyl- 
Quinaldine). (CHs)xCsHsN,  157.09.| 8% —; 2-phenyl~. CeHsCslteN, 205.09. 


Yel. need.or leaf. D. 1.1013%°, m.p. Need.f.al. m.p. 86; b.p. 363. Sely. 





68-9, D.p. 261 (247). Soly. sls.w.;| _ 8i8-w.i v.s-h.al.; v.s.et. 
s.al,; s.et.; s.lgr. 90 on wearer ee: Re cK GY 205.09: 
7% —, | 2,4-dimethyl- —— (4-methyl- rim: feb.) Or Oh ee pre. ot Ee 
; quinaldine). (CH3)2CoHsN, 157.09. 111, b.p. 26077. Soly. v.sl.s.w.; s.al.; 
Liq. D. 1.0604, b.p. 264: Soly.|  8-et be 
v.sl.s.w.; v.s.al.; v.s.et. 91 4 8-phenyl-. OCcHsCoHeN, 205.09. 
72 —, 2,6-dimethyl-  (p-toluquinal-|_‘ThK.fluores.cil. b.p. 28387, Soly. 
dine; 6-methylquinaldine). (CHs3)2Co- s.al.; s.et.; s.bz. 
aN 157.09. Trim.f.et. m.p. 60,| 92 —,1, 2, 3, 4-tetrahydro-*. Osea 
Nt 266-7 (259-61). Soly. sl.s.h.w.; 133.09. Col-yel.cr.,. 2 °1.5933173-9. 
s.al.; 8.et. D. 1.055, m.p. he b.p. 251, Soly. 
73 —, 3,4-dimethyl-. (CH):CoHsN,| — V-8Ls.w.; eal; 
157.09. Cr. m.p. 73-4 (65), b.p.| 93 —, 1, 2, 3, 4- pevenks caer nila! 
290737, Soly. i.w.; s.al.; s.et. oxy-. See Thalline. 
74 —, 5,8-dimethyl-. (CH:s)2CoHsN,| 94 —, 2, 3, 4-trimethyl-. CoH«N- 
+157.09. Liq. D. 1.07044, m.p. 4-5, (CHs)s, TI7L IL. (Cro TB... co 26m 
b.p. 26576 Soly. sl.s.w.; s.al.; s.et. b.p. 285. 


* Name approved by the International Union of Chemistry. 
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‘Quinoline, 2, 4, 5-trimethyl-. C.H.-| 14 
 N(CHs)3, 171.11. Needfi.w. m.p. 
63-4. .s.W. 
7-trimethyli-_ (fetracoline). 
CCHS 17141. Pr. m.p. 43, 
b.p. 285-7. Sely. v.s.w.;  v.s.al.;| 15 
v.p.eb. - 
2, 6, 7-trimethyli-. CoH.N- 
(Cad: 171. 11. Monocl. 
2, 6, 8-trimethyl-. CoH:N- 
(CH;)s, i7zi, 11. Monoel-pr.f.lgr. m.p. 
46, b.p. 2607®. Selky. i.w.; v.s.al.; 
v.s.lgr. 
Quinolinie acid (2, 3-pyridinedi-| 17 
carboxylic arid*). CsHsN(COOH):, 
167.05. Monoclpr..m.p. 190d. (195). 
Soly. 0.55°5w-; sl.s-al.; v.sl.s.et. 
2-Quinolinol. See Carbostyril. 18 
4-Quinolinol —_(kynurine). 9 
~HeN-3H20, 199.11. Col.monocl. 
iw. m.p. 3H20, 52; —H:0, 110; anh. 
201, b-p. >300 d. Soly. 0.47%w.: 
s.al.; sl.s.et. 20 
02 —, pe Se eunmaldiens). 
CisHsNO, 159.08. Prif.w. ID.D-| 94 
231, bp. d. Sely. 1c., 10h.w.; “Ae 
v.sl.s.et.; v.sl.s.bz. 
( prieea HOCGsHsN, 145.06. 
Pr. or leaf:f-al. m.p. 224, ‘bp. subl. 
Soly. sl.s.w.; s.al.; sl.s.et-; v.s:h Nar 22 
COs; i.lgr. 
04 6-Quinolinol. HOCsH«N,  145.06.| 93 
 §$m-pr-fi-al. m.-p. 193, Db.p. 360. 
Soly. v.slis.w.; ‘sls.al.;  v.sl.s.et.; 24 
s.alk. 


16 


05 —, 2-methyl- (6-hydroryquinaldine). 
‘CwHeNO, 159.08. r. m.p. 213, b-p. 
sl.d. Soly. v.sl.s-w.; s-al.; set. 

06 7-Quinolinol. HOCsH:N, 145.06. 
Prf.al. m.p. 235-8 d., b.p. subl. 
Soly. sl.s.w.; v.s.al.; s.alk. 

07 —, 2-methyl- ae 7 eee 
CuwHsNO, 159.08. Leaf.f.al. ar 
232-4, b.p. sl.d. Soly. i-w.; s.b.a 
s.et. 30 

08 8-Quinolinol. HOC:H:N, 145.06. 
Prf.dileal; m.p. 76 (73-4), D.p. 
°266.9. Soly. v.sl.s.w.; v.s.al.; sl.s.et.;| 31 

s.dil.alk. 

09 —, 2-methyl- (8-hydroryquinaldine). 
CHeNO, 159.08. Tricl.pr.f.al. m.p.| 32 

* 74, Dep. 267. 

16 2(1)-Quinolone. See Carbostyril. 

i _. peecayersy- See Hydrocarbo-| 33 
styril. 

12 «Quinolylamine. See Quinoline, 2- 
amino-, 

13 y-Quimolylamine. See Quinoline, 4- 

é amino-. 


29 
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Quinone(para or ordinary) (p-benzo- 
quinone; 1, 4-cycloheradienedione*). 
O:CeH::0, 108.03. Yel.monocl. pr.f. 
w. Dl. 31822, m.p. 115.7, -b.p. subl. 
Soly. sl.s.w.; gS ; Bet; s-h lgr., alk. 
—, _ bischloroimide (p-benaoguinone 
bescliergna ae) CsHa(:NCDa, 174.96. 
eed.f.w. m.p.124d. Soly. sl.s:h.w.; 
B: h.al.; s.et.; v-s-bz. 
—, chloroimide {p-benzoguinone 
monochloroimide). O:CsH4:NCl, 
141.50. Yelecr.flgr. mp. 84.7-5.0, 
b.p. exp. Soly. sh.w.; v.s-h.al; 
y.8.et.; v.s.chl.; s.a. 
—- dioxime Catheushorenere dioxime). 
CHa: NOH)2, 138.06. Col. or yel. 
need. m.p. 240 d. Soly. sh.w.; s. 
NH:O8#. 
—, Monoxime. See-Phenol, p-nitroso-. 
—,. 2, 6-dichloro- (2, 6-dichloro-p- 
benzoquinone). CsH2ChOs, 176.93. 
Yel.rhomb.pr.flgr. or bz. m.p. 121, 
b-p. subl. <120. Soly. sl.s.w.: sh. 
al.; s.chl. . 
—, 2, 5-dichloro-3, 6-dihydroxy-. 
See Chloranilic acid. 
—, 2, 5-dihydroxy- (2, 5-dihydrozry- 
p-benzoquinone). CsH202(OH)s, 
140.03. Dk.yel.need.f-et.ac. m.p. 
215-20 sl.d., b.p. subl. Soly. v.shs. 
w.; s.al.; v.sl.s.et.; s.ac.a. 
—, 2, 5-dihydroxy-3, 6-dinitro-. 
See Nitranilic acid. 
—, 2, 3-dimethyl-. See o-Xyloguin- 
one. 
—, 2, 5-dimethyl-. See Phlorone. 
—, %,6-dimethyl-. See m-Xylo- 
quinone. 


26 —, 2-methyl-. See Toluquinone. 


—,nitro-. NO2CsH30:2, 153.03. Yel. 
m.p. d.ca.206. Soly. v.s-h-w.; -s.al.: 
sLs.et. 

—, tetrachloro-. See Chloranil, 

—, tetrahydro-. See 1, 4-Cyclohez- 
anedione™, 

—, tetrahydroxy-. (HO) sC<Qz, 
172.03. Blcr.m.p.d. Soly. s.h.w.; 
v-s.al.; sl.s.et. 

—, trichloro-. Cl:CsHO:2, 211.38. 
Yel.leaf.f.w. m.p. 168-9, b.p. subl. 
Soly. i.w.; sl.s.al.; v.s.et. 

Quinovie acid. CzHsOcs, 528.37. 
Wh.cr.powd. Soly. i-w.;  sl.s-h.al.; 
i.et.; s.chl., NHsOH 

Quinoxaline Genvopir asin a, 
benzodiazine; quinazine). CsHiN: GH. 


t=. #6 
CH:N, 130.06. Wh.cr., n 1.623118° 


Be5 J eo m.p. 30.5, b-p. 226. 
Soly. w.: s.al.; 8.et.; xobz. 





For explanations and abbreviations see beginning of table. 
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b.p. 130 d. Soly. 
; v.si.s.al.; i.et.; s.me.al. 
Resacetu phenone 2, 4-dihydroxyace- 
tophenone). CH3sCO sH3(OH)2, 152.06. 
Need. m.p. 147. Soly. i.w.; s.al.; 
s.et 
— _ 4-methyl ether. See Peonol. 
Resodiacetophenone (4, 6-diacetyl- 
resorcinol). (CHsCO)2CsH2(OH)s, 
194, 08. Wh.need. m.p. i80. Soly. 
i.w.; sl.s.al.; s.et. 
Resorcinol (1, 3-benzenediol*; resor- 
cin). CsHs(OH)o, 110.05. Col.rhomb. 
tabf.w. or bz. D. 1.285, m.p. 
110, b.p. 276.5 (281.4). Soly. 2298¢ 
w. - 243%. v.s.et.; s.glyc., bz., wa al. 


1420, 


_, diethyl ether. See Benzene, , 3- 
diethory-*. 

—, diisoamyl ether. See Benzene, 
1, 3-diisoamozy-. 

—, dimethyl ether. See Benzene, 1, 3- 
dimethoxy-*. 

—, dipropyl ether. See Benzene, 1, 3- 
dipropory-*. 

—, monoamyl ether. See Phenol, 
m-amoxry-. 

—, monobutyl ether. See Phenol, 
m-butoxry-. 

—, monoethyl ether. See Phenol, 
m-ethoxry-. 

—, monomethyl ether. See Phenol, 
m-methoxy-. 

—, monopropyl ether. See Phenol, 
m-propoxy-. 

—, 4-amyl- (1-n-amyl-2, 4-dihydroxy- 
benzene). CH (CH) «CoHa(OH)», 
180.12. Col. m.p.. 71.5-3.0, b.p. 
168-70°. Soly. v.sl.s.w.; s.al.; s.et. 
—, 4-benzoyl-. See Benzophenone, 


2, 4-dihydroxy-. 
—, 4-butyl- (1-n-butyl-2, 4-dihydroxry- 
benzene). CHa( H2)sCsHs(OH)s, 
166.11. Col. m.p. 47-8, b.p. 196- 
200%. Soly. v.sl.s.w.; s.al.; s.et. 
—, 4-caproyl-. See Caprophenone, 
2, 4-dihydrory-. 
—, 4, 6-diacetyl-. 
phenone. 
, dihydro-. 
dione*. 

—, 2, 4-dimethyl- (2, 


benzenediol*; 


See Resodiaceto- 


See 1, 3-Cyclohexane- 


4-dimethyl-1, 3- 
2) 4-dihydroxy-m- 


xylene). (CHs)2CcH» (OH)2, 138.08. 
Need. by subl. m.p. 149-50. Soly. 
s.W.; v.8.al.; v.s.et. 


742 


58 


59 


60 


61 


62 


64 


65 


66 


67 


68 


69 






Racemic acid. See dl-Tartaric acid. | 57 =. 2,5 ee tier aa 
at ih ie enzenedto. p-xylorcinol; B-orein 
revi ere See 2-Naphthol-3, 6-disul 2.05 z ; ih a jar az y-p-zylenes b zi cinod) 
4 O 33. 3)2@CoH2 2, etrag. 
Raffinose. | CuHsOre BH: | 594-33.) w, or bs. spe 1684 D=De 1277-80 


Soly. s.w.; s.al.; s.et. 

—,4, 5-dimethyl- (4, 5-dimethyl-1, 3- 
benzenediol*; 3 3, 5-dihydroxry-o- 
aylene). (CH,);Cle(OH)s, 138.08. 
Need.f.bz.; pr. (+1H2O) f.w. m.p. 
+1H20, 115-7; anh. 136-7, b-p. 
subl. Soly.  s.w.;  v.s.al.; v.8.eta 
s.ac.a.; sl.s.chl., bz.; v.sl.s.CSe. 

—,4, 6-dimethyl- (4, eh 3 
benzenediol*: m-axylorcinol; 6-di- 
hydroxy-m-aylene). (CH sOeH.(0 Hs 
138.08. Monocl.ecr.f.w., ehl. or bz. 
m.p. 124.5-5, Mra 276-9  subl. 
Soly. s.w.; s.al.; s.e 

—, 2, gee (2, Sei ark tay 3- 
benzenediol*; »-dinitroresorcin). 02)2 
CsH2(OH)2, 200.05. Yel. a m.p. 
147-8, b.p. subl; exp. Soly. sl.s.w.; 
v.s.al.; v.s.et.; s.chl. 

—_, dithio- ‘d, 3-benzenedithiol*; m- 
phenylene dimercaptan). CsH.(SH)s, 
142.17. Col.shiny cr. m.p. 27(25), 
b.p. 243-5. Soly. i.w.; s.al.; s.et.; 
s.allk, 

—, 4-ethyl- (1, 3-dihydroxy-4-ethyl- 
benzene). C2HsCsHs(OH)s, 138.08. 
Col. pr. m. Las 98-9, b.p. 13115. Soly. 
8.w.; 8.al.; 

_—, 4- at ty (on-heryle2 4- Rec leis 
benzene; caprokol). CHs(CH2)sCeHs- 
(OH)s, 194.14. Col.need. m.p. 68-70, 
b.p. 178-807. Soly. 0.05w.; v.s.al. 
v.s.et.; v.s.acet.; s.bz. ; sl.s.pet.eth, 


—, 4-isoamyl- Sa 4-dihydroxy-1-iso- 
amylbenzene). (C Ha)2CH(CH2)2CoHs 
COM) a, 180.12. Col. m.p.. 61-2.5 
pe 177-88. Soly. v.sl.s.w.; s.al. 


8.e 
—,  tnobutyie (2, 4-di oa ee -180- 
butylbenzene). (CH3)2:>CHCH2C 6H: 
(OH): 166.11. Col. m.p. 63.5 
b.p. 166-8°. Soly. sl.s.w.; s.al.; s.et. 
—, 4-isohexyl- On 4- dihydroxy-1 -is0 
hexrylbenzene). CH,)+CH (CH:)sCoHt 
(OH)2, 194.14. Col. m.p. 70-1.5 
b.p. 182-38, Soly. v.sl.s.w!; s. al. 
droxy-1 


s.et. 
be Oa 
Coy 


—, 4-isopropyl- 

isopropylbenzene). 

(OH)2, 152.09. Col. ane “105, b.p 

265-81. Soly. sl.s.w.; s.al.; s.et. 
2-methoxy- yrogallol ee | 

ether). CH;s0CeH3(OH)s2, 140.0: 

f.bz. m.p. 85-7, b.p. 154—5%4. 

—, 5-methoxy- Nestea ropcieh mono 

meth yl ether). CHsOCcsHs(OH)s, 140. My 

Tab.f.bz. m.p. 78.81, b-p. 213 

Soly. sl.s.w.; v.s.al.; v.8.et. 


* Name approved by the International Union of Chemistry. 
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10 Resorcinol, 2-methyl- (2-methyl-| 88 Rheadine (rhoeadine). CuH2NOs, 
1, 3-benzenediol*; 2; 6-dihydroxytoluene). 383.17. Sm.pr. m.p. 245-7d. Soly. 
_ CH:CsH3(OH)2, 124.06. Col.need. sl.s.w.; sl.s.al.; sl.s.et.; sl.s.chl.; i.bz. 
- m.p. 116-21, b.p. 264. Soly. s.w.;| 89 Rheum emodin. See Emodin. 
s.al.; s.et.; s.bz. 89; Rhodanates. See under Thiocyanic 
71 —, 4-methyl-. See Cresorcinol. acid. 
90 Rhodinal. See Citronellal. 


72 —, 5-methyl-. See Orcinol. “ 
73 —, 4-propionyl-. See Propiophe-| 91 Rhodinol (3, 7-dimethyl-6-octen-1- 
none, 2, 4-dihydrory-. __ ol(?)). CioHiOH, 156.16. Col. oily 
74 Ree aa ae (CH Co ObD.. liq. b.p. 113-435, 
pylbenzene). 3 2)2CeHs3 2, . 
152.09. Col.pr.f.bz. m.p. 107-8(82— 92 Rhoeadine. See Rheadine. 
3), b.p. 172-443. Soly. s.w.; s.al.;| 93 Ricinime. CsHsN2O2, 164.08. Pr. or 
tab.f.al. or w. m.p. 201 subl. Soly. 
s.h.w.; s.h.al.; sl.s.et.; sl.s.bz. 


s.et. 
75 —, 2-salicylyl-. See Benzophenone, 

94 Ricinoleic acid (12-hydrory-9-octadec- 

enoic acid* (one form); ricinolic acid). 


2’, 6-trihydrozy-. 
346.77. Col.need:f.w. m.p. 111. Soly. CH;(CH2);sCHOHCH:CH:CH(CH:)7- 





























76 —, 2, 4, 6-tribromo-. Br:CsH(OH):, 


sl.s.w.; v-s.al.; s.et. COOH, 298.27. -.Col.liq., or cr.mass. 
77 —, 2,4, 6-trimethyl-. See Mesor- D. 0.94515, m.p. 17, b.p. 250%. Soly. 

~cinol. i.w.; ~al.; ~et.; s.chl 

—, 2,4, 6-trinitro-. S Styphnic| 95 —, butyl ester (butyl ricinoleate; 
by acid. ee pe ae butyl 12-hydroxy-9-octadecenoate*(one 


79 Resorcinolphthalein. See Fluores- eucee e e bet gael 


cein. s.et. 


80 Botnet korea he Re a abit 96 —, glycerolesters. See under Glycerol. 
bonal*). (HO)2CsH3sCHO, 138.05. Yel. 97 —, isobutyl ester (isobutyl ricinoleate; 
need.f.w. m.p. 135, b.p. 220-8”. B-methyl propyl ee alas ge re oy 
Soly. v.s.w.; v.s.al.; v.s.et.; sl.s.c.bz. enoate*(one form)). C2x2HsO3, 354.33. 


81 —,dimethylether. See Benzaldehyde, Belge ieee atl ee ee 


-; 8.et. 

2, 4-dimethoxy-. Mee ‘ 
82 a-Resorcylic acid (3, 5-dihydroxyben- 98 Rodinal. See P henol, Daas 
ma acid; 3, 5-dihydrorybenzenecar-| 99 Rosaniline (bis-p-amtinophenyl-4- 

boxylic ‘acid*). (HO)2Ce-HsCOOH:- amino-m-tolylcarbinol). H2NC7zHe- 
13H2O, 181.07. Col. pr. m.p. 232-3; (HeNCéHs)2COH, 319.19. Col.need. 
anh. 237. Soly. s.w.; v.s.al.; v.s.et. af Lop make rhe ae Soly. sl.s.w.; 
-Resorcylic acid (2, 4-dihydrory- are ae ee eer 2 sas 
BP Gondote ag 2, L dshtirecyticcene 00 Rosinduline (5, 8-dihydro-8-imino-5- 
carboxylic acid*). | (HO)2CsHsCOOH-- phenylbenzo[b|phenazine). HN:CioHs:- 


"3 rape 
Sees oeT G, be k Soly.|. NCcHANCsHs, 321.14. Brleaf.fal. or 


0.26" w.; v.s.al.; v.s.et. d.f.et. m 199. Soly. i.w.; v 
84 7-Resoreylic acid (2, 6-dihydrozyben-| Bei Tabs, 


$8 it cidt) (HO) CELCOOH| OL Rosolic acid. See Aurin. 

14H:0, 181.07. Col. need.f.w. m.p.| 02 Rotenone. C2:H»Os, 394.17. Hex. 

anh. 167d. Soly. y.s.h.w.; s.alk. ae fs ieee oj need f.bz. aes SS euce, 
85 Retene teens iat-1-rethedphantin- p- Oly. 1.w. a 4et.; 

threne). CisHis, 234.14. Leaf.f.al. D. 8.5bz.; ; 0.6CCl; 7.34chl. 

1.1316, m.p. 98.5, b.p. 394. Soly.i.w.;| 03 Rufigallic acid (1, 2, 3, 5, 6, 7-hera- 
_,, 2.13¢., 697al.; 8. et.; s.bz., CS2. hydrosyanthraguinone; rufioallol. Cu- 
86 Ebdtanitol (1, 2, 3, 4, 5-hexanepentol* 202 6, 4.06. T.red cr. M.p. 
~ (one form); rhamnite). CH;(CHOH):- Soe Soly. i.w.; s.et.;  s.alk., 

H2OH, 166.11. Tricl.pr. m.p. 121. come-H2SOs. 

Soly. v.s.w.; v.s.al.; v.sl.s.et.; sl.s. Rufigallol. See Rufigallic acid. 

acet., chl. Ruficpin (1, 2, 5, 6-tetrahydroryan- 
87 6-Rhammose. CcHwOs-H20, 182.11. thraquinone). CisHs(OH)sO2, 272.06. 

Col.monocl.f.w., n 1.523, 1. 531, 1.534. Yel.-red need cab; subl. b.p. d. 

oA Me cae m.p. 126. Soly. 5718, Soly. sl.s.h.w.: s.al.; sl.s.et.; 8.ac.a., 

1094°w.; sl's.al.: i.et. H2S0.. 





ee 








For explanations and abbreviations see beginning of table. 
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Rufol (1, 5-anthracenediol*; 1, 5-an- 
thradio t). HOCH o(CH)sCoH0H, 
210.08. Cr.f.bz. m.p. 280-5 d. (265). 
Soly. v.s.w.; 8. (vit.fluores.)al.; s.alk. 
Rutaecarpine. CisHisN30, 287.13. 
Yel.pl.; need.f.et.ac. m.p. 257-8. 
Soly. sl.s.al. 
Sabadine. C2Hs:1NOs, 541.41. Need. 
f.et. m.p. 238-40 d. Soly.. sl.s.w.; 
v.s.al.; sl.s.et. 
Sabinane, 6-keto-. See a-Thujone. 
Sabinene (1-isopropyl-4-methylenebi- 
cyclo[3, 1, O|hexane). His, 136.12. 
Col.liq., n 1.4673817-°. D. 0.842, b.p. 
165. Soly.i.w.; ~al.; wet. 
d-Saccharic acid (2, 8, 4, 5-tetrahy- 
droryhexanedioic acid*(one form)). 
COOH(CHOH) «COOH, 210.08. Syrup. 
m.p. 125-6 d. Soly. v.s. w.; v.s.al.; 
i.et. 
Saccharin (0-sulfobenzoic imide; ben- 
zoic sulfinide; glucide). CsHuSOe 
[Kastaeck — 


NHCO, 183.11. 
Tee | 
m.p. 228 d. (224-6), b.p. subl. Soly. 


0.4325w.;  3,lal.; sls. et.; s.alk., ba., 
pene ac., et.ac., xylol.; sl.s. chL, acet., 


Col.monocl.f.acet. 


See Sucrose. 
1-Naphthol-5-sul fonic 


Saechkrase: 
S acid. See 
acid, 8-amino-. 
Safrole (1-allyl-3, 4-methylenedioxy- 
benzene; shikimole). ‘CH: (Oz) CeHsC He- 
CH:CH», 162.08. Col.liq. or monocl. 
n 1.542032, D. £096, m-.p. 11, 
934.5. Soly. i.w.; v-s.al; v.s.et.; chl. 
—, 2, 5-dimethoxy-. See Apvole. 
—,5-methoxy-. See Myristicin, 
Salazolon. See Salipyrine. 
Salicin. CsHu0s0CsHsCH20H, 
286.14. Colrhomb.need. or leaf. D. 
1.43425, m.p. 198-202, b.p. 240 d. 
Po . 3.64w.; 1.13%, 3.33%al.; i-et.; 
i.chl. 
—, benzoyl-. See Populin. 
Salicyl alcohol. See Saligenin. 
(o-hydroxybenzalde- 
hyde; salicylie aldehyde). HOCseH«- 
CHO, 122.05. Col.liq., n 1.5735819-7. 
D. 1.166922, m.p. —7(1.6), b.p. 196.5. 
Soly. 1.72%w.; oal.; ~et.; 64.6lbz. 


—, glucoside. See l-Helicin, 

—, methyl ether. See Benzaldehyde, 
o-methoxry- 

Salicylamide (o-hydroxybenzamide; 
salicylic amide). HOCsH4CON He, 
137.06, Leaf.f.w. m.p. 140 (137-8), 
b.p.270d. Soly.sl.s.w.;s.al.; sl.s.et.; 
s.Na2COs; sol. 








26 
27 


28 


31 


32 


33 


34. — 


35 


| 36 


37 — 


38 


39 
40 


41 


42 


43 — 
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—, N-phenyl-. See Salicylanilide. 
Salteylanilide Ne at ol 
ide). OCsHiCONHC ne 3.09. 
Pr.f.al. Celi 135, b.p. Sely. ie 
h.w.; s.al.; s.et.; sl.s. 
Salicylic-O-acetie acid. See Ben- 
zoic acid, o-(carboxymethoxy)-, 


Salicylic acid (0-hydroxybenzoic acid). 
HOCsHsCOOH, 138.05. Monocl.col. 
need.f.w., » 1.565. D. 1.4434P, m.p. 
159 (155-7), b.p. subl. 76. Soly. 
ae 1.767w.; 39.2%al.; 50.5%et.; 8. 
¢c 

—, acetate. See Aspirin. 
—, amyl ester (amyl salicylate; pentyl 
o-hydroxybenzoate). HOCsHaCO2Cs- 

uy + 12k Col.-yelsh. liq, D. 
1.06515, b.p. 265, Soky. i.w.; ~al.; 
eet.; s.chl. 
ethyl ester. HOCsHsCOOC2Hs, 
166.08. _ Col. liq., m 15251144. Ds 
1.136245, m.p. 1.3, a p. 234.0(231.5). 
Soly. i.w.; ~al.; wet 
—, ethyl “ether. 
o-ethory-. 

—, isoamyl ester (csoamyl calicylate 
isoamyl _o-hydroxybenzoate). 

208.12. Col vista 


eke ae iaey 

liq. D. 1.04248, b.p. 273 (128-301). 
Soly. 0.00422w.; 33 90 %al.; »et.; s.chl, 
—, isobutyl ester. HOC.HiCOOCe 
He, 194. 11..D. 1.075, b.p. 259. 
Soly. i iw.; s-al.; s.et- 


See Benzoic Gor 


— aie ester (methyl MbetGter 
artificial oil of wintergreen) Ce 
ee eee inane rie ColLliq., — 7 
1.5369. D. aT: ~ 8.6, 
b.p. 223.3. ees Ww,.s coal. 
oet.; s.glac.ac.a., és. 
—, Leah ether. See Benzoie acid, 


o-methory-. 

—, 1-naphthyl ester 
salicylate): HOCGceH 
264.09. Wh.cr.powd. A anes 
i.w.; s.al.; s.et.; s.fixed oils 

—, 2-naphthyl ester. See Betol. 


—, nicotine salt. See Nicotine, salt. 
cylate. : 


_—, deny ester (salol) BOC COS 
Cit, 214.08. Col.rhomb.f.al. 
1.250, ee p. 43, b.p. 17313. Soig 
0.01525w.; 21. 5%al.; y.s.et.; v.s.ba 
chl.; y.sl.8. glyc. 
—, phenyl ether. 
o-phenoxy-. 

propyl ester (n-propyl salicylate) 
HO Ish uCOOCsH;, 80.09. Col.liq 
D. 1.09915, b.p. 240. Soly. v.sl.s.w, 


oal.; wet. 


(a-naphth 
S058 
Soly, 


See Benzoic acid 









* Name approved by tbe International Union of Chemistry. 








. 





as oS A 


os 


_ HANDBOOK OF CHEMISTRY AND PHYSICS 


71844 PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 7884 


44 
45 


46 


47 


49 


52 


54 














(55 


56 
i 


57 


61 
62 


Salicylic acid, acetyl-. 


5-allyl-3-methoxy-. See Hu- 
acid. 


getic 
—, 3-amino- Meee oe hydroxy- 
benzoic acid). 2CsH3(0H)COOH, 


153.06. Cr. m.p. 235 d. Soly. 
v.sl.s.al. 
—, 4-amino-. (4-amino-2-hydrozry- 


benzote acid). N 12CsH.(OH) COOH, 


153.06. Redsh.br.cr.powd. m.p. 220 
d. ly. s.w.; s.al.; s.et 
48 —, 5-amino-  (5-amino-2-hydrozy- 


benzoic acid). NH2CsH3(0H)COOH, 
153.06. Wh.need. EBs? 283 (280 d.). 
Soly. sl.s.h.w.; i.al.; s 
_, 3, 5-dinitre- 
hydroxybenzoic acid). (NOz)2(HO)- 
CsH2COOH, 228.05. Need or pil. 
+1H20)f.w. m.p. anh. 174(170-2), 
-p. subk. d: Soly. v.s.h.w.; v.s.al.; 
}v.s.eb. 
—, hexahydro-. See Cyclohexane- 
carboxylic acid, 2-hydroxy-. 
—, s-nitro- (2-hydroxy-3-nitrobenzoic 
acid). NOsCsH;(OH)COOH-H2O, 
201.06. Rhomb.need.f.w. m.p. hyd. 
125; anh. 144. Soly. 0.13%5w.; v.s.al.; 
v.s.et. 


(3, 5-dinitro-2- 


—, 5-nitro- (2-hydroxy-5-nitrobenzoic 
acid). siee® eel age 183.05. 
Need.f.w 6502, m.p. 228. 


Soly. 0. haat’ Vv. 4 wi v.s.et. 
_—, 6-nitre- (2- hydr oxy-6-nitr obenzote 
acid). NO2C6H3(OH)COOH, 183.05. 
Yel.need. m.p. 130. Soly. sl.s.al.; 
v.s.et.; s.acet. 
—, O-phenyl-. 
o-phenoxy-. 
—, thio-. 
to-. 
Salicylic anhydride (0, 0’-dihydroxy- 
benzoic anhydride). (HOCsHiCO):0, 
258.08. Yel.amor. m.p. 200-20, b.p. 
Soly. i.w.; v.s.al.; v.s.et. 
Saligenin (0-hydroxybenzyl alcohol; 
salicyl -alcohol; a, 2-toluenediol). 
HOC«HisCHs2OH, 124.06. Rhomb.f. 
w. D. 1.161%, m.p. 86, b.p. subl. 
Soly. 6.722w.; v.s.al.; v.s.et. 
—, 2-methyl ether. See Benzyl alco- 
hol, o-methoxy-. 
Salipyrazolon. Sce Salipyrine. 
Salipyrine (antipyrine _ salicylate; 
salazolon; salipyrazolon; ete.). CuHie- 
N20-C;H Os, 326.16. Cr.powd. m.p. 
92. Soly. 0.5%, 4.010w.; s.et.; s.bz.; 
v.s.chl. 
Salol. See Salicylic acid, phenyl ester. 
Salvarsan. 


See Benzoic acid, 


See Benzoic acid, o-mercap- 


See Arsphenamine. 





See Aspirin.| 63 Sanguinarine. 


64 
65 
66 


6% 
68 
69 


70 


VW 
72 
73 


V4 
75 


76 


VW 


48 
79 
80 


81 


82 


84. 


C2oHisNO4-H20, 
351.14, Bl.fluores.need. m.p. 213. 
Soly. i.w.; s.al.; s.et. 
Santalic ath. te onsen 274.11. 
Red micr.pr. m.p. 226 (104), b.p. 
1959. Sely. i.w.; aes s.alk. 
Santonie lactone. See Santahin: 
Santonin (santonic lactone). CrsHis- 
O3, 246.14. Col.rhomb.pr., n 1.590, 
1.630, 1.640. D. 1.187, m.p. 170, 
b.p. subl. Soly. 0.0217, 0.41w.; 
2.022, 378al.; sl.s.et:; s.chl., alk. 
Sareine. See Hypoxanthine. 
Sarcolactic acid. See d-Lactic acid. 
Sarcosine (N-methylglycine). CHs- 
NHCH:2COOH, 89.06. Deliq.col. 
rhomb.f.dil.al. m.p. 210 d., b.p. d. 
Soly. v.s.w.; sl.s.al.; i.et. 
—, — hydrochloride. HCl-NH(CHs)- 
CH2COOH, 125.53. Need.f.al. m.p. 
170-2, b.p.d. Soly. v.s.w.; v-slis.al.; 
v.sl.s.et. 
Schiffer’s acid. 
sulfonic acid, 
Schéllkopf’s acid. 
acid, 
i-Scopolamine 
NO,, 303.17. ty 
m.p. 82-3(50-9). Soly. 
v.s.al.; v.s.et.; s.chl.; sl.s.bz . 
i-Scopolamine. See Hyoscine. 
Sebacic acid (decanedioic acid*). 
COOH(CH:2)sCOOH, 202.14. Thin 
col.leaf., 2 1.422533, m.p. 133, b.p. 
295100. Soly. 0.117, 2.0%0w.; v.s.al.; 
v.s.et. 
—, diethyl ester (ethyl 
(CH2)sCOOC2H sz, 258.20. 
. 0.964622, m.p. 1, b.p. 308. 
0.008%w.; s.al.; s.et. 
—, piperazinium salt. 
HisO4, 288.23. Wh.er. 
Soly. s.h.w.; s.h.al.; i.et. 
Selenide, diethyl. See Ethyl selenide. 
—, dimethyl. See Methyl selenide. 
Semicarbazide (aminourea; carbamyl- 
hydrazine). NHeNHCONH2, 75.06. 
Pr.f.al. m.p. 96. Soly. v.s.w.; s.al.; 
i.et.; i.bz., chl. 


hydrochloride. 


See 2-Naphthol-6- 
See Naphthionic 


(atroscine). © Cr7Hai- 
[a] —33.1°p. 
10.52%w,.; 


sebacate). 
Col.liq. 
Soly. 


C4HioN2-Cro- 
m.p. 166-8. 


— NH:NHCONF?-- 
HCl, 111.53. Pr-f.dil.al. m.p. 173 d. 
Soly. v.s.w.; i.al.; i.et. 

—, 1-phenyl- 
hydrazine). 


(1-carbamyl-2-phenyl- 
CsHsNHNHCONH:;, 
151.09. Leaf.f.dil.al. m.p. 172. Soly. 
s.h., sl.s.c.w.;s.al.; sl.s.et.; s.chl., acet. 

—, thio-. NH2zNHCSNHs», 91.12. 
Need.f.w. m.p. 183. Soly. s.w.; s.al 





For explanations and abbreviations see beginning of table. 
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85 
86 


87 


88 


89 


90 
9t 
92 


93 


94 
95 


97 


98 


99 


03 
04 


— 
an 


06 


See d-Mannose. 


Ca HasN20o 
129. 


Seminose. 


Septentrionaline. 
(2), 590.37. Wh.powd. m.p. 
Soly. 1.7w.; 58 al.; 50 et. 
dl-Serine. CH,OHCH(NH:) COOH, 
105.06. Monocl.pr.f.w. m.p. 246 d. 
Soly.5.02%,19.21%w.;0.187 75 %,i. a 
al.; i.et. 
d- Serine (d-B-hydroxyalanine). CH2- 
OHCH(NH2)COOH, 105.06. Hex. 
tab., n 1.515, 1.575, 1.586. m.p. 228 d. 
Soly. ca. 25°%w.; ial.; i.et. 
1-Serine Cscahiinn ps hydroxy propt- 
onic acid; 1-B-hydroxyalanine). 
CH2CH(NH:2 »)COOH, 105.06. Flex, 
pl. or pr. m.p. 228 d. Soly. 25%w. 
Shikimole. See Safrole. 
Silanol(mono). See Silicol. 
Silicane, dimethyl- (dimethylmono- 
silane). (CHs3)2SiH2, 60.12. D.0.68~*, 
m.p. —150, b.p. — 20.1. 
—, ethoxytriethyl- pear ren ee 
ethyl ether). (C 2H5)sSiOC2Hs, 160. 
Liq. D. 0.84039, b.p. 153. Noly, 
i.w.; cal.; wet.; s.H2504, 
—_, hydroxy: See Silicol. 
—, methyl- (methylmonosilane). CHs- 
SiH;, 46.11. D.0.62-%7, m.p. —156.5, 
b.p. — 56.8. 
tetraethyl- (silicon 
(C2Hs5)4Si, 144.22, Col.liq. 
b.p. 153. Soly. i.w 
Faas tetramethyl; 
(CHs)4Si, 88.15 
0.64542, Db.p. 
v.s.al.;  v.s.et. 





tetraethyl). 
D. 0.7682, 





tetramethylsilicon). 
Liq.ign. in air. D. 
26-775, Soly. i.w.; 
1,H2SO4. 

—_—, trichlorophenyl- (phenylsilicon 
trichloride), CoH sSiCls, 211.47. Liq. 
b.p. 197. Solel d.al.; s.et. 

—, triethyl- (triethylsilicon hydride). 
(CoHs5)sS8iH, 116.18. Liq. D. 0.7519, 
b.p. 107(95-6). Soly. i.w.; i.H2SO.. 


Silicoheptyl alcohol. See Sitlicol, 
triethyl-. 

Sillcol, triethyl- (silicoheptyl alcohol). 
(CoHs)sSiOH, 132.18. Liq. D.0 87099, 


b.p. 154. Soly. i.w.; al; ue 

—, ethyl ether. See Silicane, 
ethoxytriethyle. 
Silicon, tetramethyl-. See  Sili- 
cane, tetramethyl-. 
Silicon hydride, triethyl-. See 
Silicane, triethyl-. 
Silicon oxide, triethyl-. See Silicyl 
oxide, hexaethyl-. 
Sillcon§ tetraethyl. See Silicane, 


tetraethyl-. 








07 
08 


09 


11 


12 


13 
14 


15 


16 
17 


18 


19 


20 


21 


22 
23 
24 


25 


26 


27 


Silicon trichloride, phenyl-. 
Silicane, trichlorophenyl-. 


Silicyl oxide, nea (triethyl- 
silicon ORNS on asa 246.35. 
Liq. D. ie 231. Soly. 
i.w.; 8.al.; s. fe ihe "HeSO4 

Silvan (2-methylfuran; 
H;0CH 2.05. Col 
b.p.  63.5-3.0%, 
s.et. 


Sinapine, bisulfate. CisH2sNOcHSO.«:- 
3H20, 473.31. Leaf.f.al. m.p. 127; 
186 dry. Soly. s.w.; s-h.al.; i-et. 


—, thiocyanate. CisH2sNOsSCN-H:20, 
386.28. Pa.yel.need.f.w. m.p. 178 
Soly. sl.s.w.; sl.s.al. 


Sincaline. See Choline. 
Skatole (3-methylindole). CsHoN, 
131.08. Leaf.flgr. m.p. 95, b.p. 


266.2. Soly. 0.05c. w.; v.s.al.; s.et.; 
s.bz.,; chl., lgr. 


See 
; 


Ca 
0.916, 
s.al.; 


sylvan). 
ol.liq. D. 
Soly. i.w.; 


Sneezing gas. See Arsine, chlorodi- 
phenyl-. 

dl-Sobrerone. See Pinole (dl). 
Sodium glycerolate. See Glycerol, 
1-sodiwm derivative. 

Sodium mercaptide. See Ethane- 
thiol, sodium derivative, 

Sodium thioethylate. See Ethane- 
thiol, sodium derivative, 

Solanidine. “Mixt. Need.f.et. m.p. 
Me Soly. v.sl.s.w.; s.b.al.; sl.s.et.; 
8.C 


Solanine. Mixt. (?). Slend.need.f.al. 
m.p. 244—50(262), d. Soly. 
v.sl.s.w.; 8-h.al.; i.et.; ichl., bz. 


Sophoretin. See tieetie 


Sophorine. See Cytisine. 


Sorbie acid (2, 4-hexadtienoic acid*). 
CH;:CH:CHCH:CHCOOH, 112.06. 
Col.need.f.w. m.p. 134.5, b.p. 228 d. 
Soly. sl.s.w.; v.s.al.; v.s.et. 


p-Sorbitol (1, 2, 3, 4, 5, 6-hexanehexol* 
(one form); D-sorbite; p-sorbol). mil 
HisOe'}HeO, 191.12. Col.need. 


anh, 110(89--93), Soly. s.w.; v. a 8. al. 


i.et. 

p-Sorbose (1, 3, 4, 5, 6-pentahydrox 
2-hexanone* (one form); ae 
Colli20¢, 180.09, Col.rhomb. 
1.612;(dl 1.64), m.p. 165. Lae | 
55w.; v.sl.s.h., 0.26al.; i.et.; sl.s, 
me.al, 

Sozolic acid. See 1-Phenol-2-sul 


fonic acid. 


* Name approved by the International Union of Chemistry, 
746 





HANDBOOK OF CHEMISTRY AND PHYSICS 


7928 PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 7963 


28 Sparteine (lupinidine). 
234.22. Col. oil, [a] —14.6°p in al. 
D. 1.02322, b.p. 32574 in He; 180-129. 
feo 0.304"w.; v.s.al.; v.s.et.; s.chl.; 
i.bz. 

29 —, bisulfate. CisHysN2-H2SO4-5H20, 
422.37. Col.hyg.rhbdr.cr. or powd., 

' » 1.528919, m.p. 136; anh. 150-2. 

Soly. 91%w.; 32%al.; i.et.; i.chl. 

Spirit of wine. See Ethyl alcohol. 

Stachydrine. C;Hi;NO:2-H20, 161.13. 

Deliq.cr. m.p. 210 dry. Soly. s.w.; 

s.al.; i.et.; i.chl. 

—, oxalate. C7HisNO2-H2C20u4, 233.13. 

Need. m.p. 105-7. Soll. i.c.al. 


30 
31 


32 


33 Stannane, diethyldimethyl-. See 
Tin, diethyldimethyl-. 

34 —, tetraethyl-. See Tin, tetraethyl-*. 

35 —, tetramethyl-. See Tin, tetra- 

_ methyl-*, 

36 Stannone, diethyl-. See Tin oxide, 
diethyl-*. 

37 Stannonic acid, methyl-. See 


Methanestannonic acid. 


38 Starch. (CsHi00s):, (162.08). Wh. 
amor., m 1.53. D. 1.50%, m.p. d. 
Soly. i.w.; i.al.; i.ét. 

39 —, animal. See Glycogen. 

40 Starch gum. See Dextrin. 

| 41 Stearaldehyde (octadecanal*). Cy- 


» HasCHO, 268.28. Sc.f.et. m.p. 63.5, 
b.p. 261%, Soly. i.w.; s.al.; s.et.. 


Stearamide (octadecanamide*). CH3- 
(CH2):¢CON He, 283.30. Col.leaf. mB 
Brae nese 251", Soly. i.w.;'sl.s.al.; 
sl.s.et. 


Stearic acid  (octadecanoic _acid*: 
n-octadecylic acid). CH3(CH2)1sCOOH, 
284.28. ol.monocl.leaf., n 1.429980.2. 
D. 0.8479, m.p. 69.4, b.p. 383. 
Soly. 0.034%, 0.137w.; 2.5c.al.; v.s.et.: 
s.chl., CCl, OSs. 


44 —, amyl ester. CiH3sCOO (CH) 4- 
| CHs, 354.36. Pl. D. 0.860, m.p. 
30, b.p. 360. Soly. i.w.; s.al.; v.s.et. 
—, benzyl ester. CwHs;COOCH:- 
CoHs, 374.33. Cr. D.0.90753%, m.p. 
45.8. Soly. i.w.; s.al.; v.s.et. 
—, butyl ester (butyl stearate; butyl 
octadecanoate*), CizH3sCOOC4Ho, 
340.34. Col.liq. D. 0.855-75%, m.p. 
19.5(27.5), b.p. 220-52, Soly. 0.2925 
w.; s.al.; s.et. 
47 —, diethylene’ glycol 
Diethylene glycol, distearate. 
'48 —, ethylene ester. See Glycol, 
stearate, 





rs 


ester. See 


di- 











50 
51 


52 


53 


55 


56 


57 
58 


59 


60 


61 


62 


CisH26No,| 49 —, ethyl ester (ethyl octadecanoate*). 


CH3(CH2)1eCOOC2Hs, 312.31. 
m.p. 33.7, b.p. 224. 
s.al.; s.et. 
—, glyceryl 
tristearate, 
—, isoamyl ester (isoamyl stearate; 
Nai cintereharat: octadecanoate*) , 3- 
0 


Col.cr. 
Soly. i.w.; 


ester. See Glycerol, 


CH2)1sCOOCsHn, 354.36. Cr. D. 
85522, m.p. 23, b.p. 185-901, 
Soly. i.w.; sl.s.al.; s.et. 
—, methyl ester (methyl octadecanoate*; 
methyl stearate). CwH3sCOOCHs, 
298.30. Col.cr.f.et. m.p. 38(35-7), 
b.p. 215. Soly. i.w.; s.al.; s.et. 


—, p-phenylphenacyl ester. Cy;H35- 
Care 6HsCcHs, 478.36. m.p. 


—, 0, .-dibromo-. 
dibromide. 

—, a, B-dihydroxy- 
octadecanoic acid*), 
COOH, 316.28. 


(a) Leaf. f.al. m.p. 132(136.5). Soly. 
0.47 c.al.; sl.s.et. 


(b) Leaf. or pl.f.w. m.p. 99. Soly. s.w.; 
2.818 al.; s.et. 


—, 0,--dihydroxy- (9, 10-dihydroxy- 
octadecanoic  acid*), CH3(CH»s);CH- 
(OH)CH(OH)(CH2);COOH, 316.28, 
Leaf. m.p. 131.5(136.5). Soly. v.sl. 
8.c.w.; 2.8418al.; sl.s.et. 


—, 0, -diketo-. See Stearozxylic acid. 


—, 9,+,X, pw, &, o-hexabromo- (9, 10, 
12, 13,°15, 16-herabromo-octadecanoic 
acid*; a-linolenic acid hexabromide). 
Ci HoBrsCOOH, 757.73. Need. m.p. 
180-1. Soly. i.w.; i.et.; s.h.xylene; 
i.chl., bz. 


—, —, ethyl] ester. 
Hs, 785.76. 
2.5. 
ac.a. 


—, a-hydroxy-~ (2-hydroxyoctadecanoic 
aczd*). CH3(CH2)isCHOHCOOH, 
300.28. Need.f.chl. m.p. 93; 8&5. 
Soly. 6.94c.al.; 1.64¢.et.; v.s.h.bz. 


—, B-hydroxy-(dl) (dl-3-hydroxyocta- 
decanoic acid*), ‘CH3(CHs)u- 
CHOHCH:COOH, 300.28. Pl.f.chl. 
m.p. 89. Soly. s.h.al.; s.et.; s.chl. 


—, -hydroxy- (10-hydroxyoctadecanoic 
ac %_d*). CHs3(CH2);7CHOH(CHe)s- 
COOH, 300.28. Hex.pl. m.p. 81-1.5. 
Soly. i.w.; 8.78al.; 2.3et. 

—, x«-hydroxy- (11-hydroxyoctadec- 
anotic acid). CH3(CH2)sCHOH- 
(CH2)sCOOH, 300.28. Tab.f.al. m.p. 
84(77-9). Soly. i.w.; 0.58al.; 1.71%et. 


See Elaidic acid, 


(2, 3-dithydroxy- 
Ci7Ha3(OH)2- 


Ci;H»BreCOOCs- 
Fine need. m.p. 151.5— 
Soly. i.w.; i.al.; iet.; sl.s.glac. 


For explanations and abbreviations see beginning of table. 
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Stearic acid, \-hydroxy- fib shy drome 
octadecanote acid*). CH3(CH2)sCH- 
OH(CH2)0COOH, 300.28... Cr.f.al. 
m.p. 81-2. Soly. i.w.; 8.21.3 s.et.; 
s.chl. 
5, 1, 4, p-tetrabromo- (9, 10, 12, 
13- tetrabr romooctadecanoic acid*; linoleic 
acid tetrabromide). CrHaBriCOOH, 
599.91. Wh.pl. m.p. 114-5. Soly. 
icw.; v.s.al.; v.s.chl.; sl.s.pet.eth, 
—_——, tei ester. C17Hs BraCOOC2- 
Hs, 627. 94. Need. m.p. 58-8.5. 
Soly. i.w.; s.al.; s.pet.eth., glac.ac.a, 
macttenl ester. CiHaBri- 
COOCH,, 613. 93. Leaf. m.p. 50-6. 
Soly. i.w.; s.al.; s.pet.eth., glac.ac.a, 
Stearic snuydride (octadecanoic an- 
hydride*). (CuxHssCO)20, 550.55. Col. 
cr. D. 0.8368%%, m.p. 71.5. Soly. 
Taith. wes G. al.; 8.et. 
Stearin. Soe Glycerol, tristearate. 
Stearolie acid (9-octadecynoic acid*). 
CH3(CHe2)7C:C(CH2)7COOH, 280.25. 
Col.pr.f. al. m.p. 48, b.p. 260, Soly. 


’ 


i.w.; sl.s.c.al.; v.s.et. 

Stearone. See 18-Pentatriaconta- 
none*, 

Stearonitrile (octadecanenitrile*) . 
CiHasCN, 265.28. Col.cr. D0. 81740, 
m.p. 41, b.p. 2143. Soly. i.w.; sl.s. 
al.; s.et. 

Stearoxylic acid (9, 10-dioxooctadec- 
anoic acid*; 0, iketostearic ont 


CH3(CH2)7COCO(CH2);CO OH, 
312.25. Yel. leaf. m.p. 86. Soly. 
i.w.; v.s.h.al.; v.s.h.et.; sl.s.lgr. 
Stearyl chloride (octadecanoyl_ chlo- 
ride*). CiyHssCOCI, 302.73. Col.cr. 
m.p. 23, b.p. 215%. Soly. d.w.; d.al.; 
v.s.et. 


Stibine, triethyl- alee back triethyl). 
Sb(C2Hs)s, 208.88. Col.liq. D. 1.32416, 
m.p. <—29, b.p. 159.5. Soly. i.w.; 
s.al.; s.et. 

—, trimethyl- (antimony trimeth yh). 
Sb(CHs)s, 166.83. Col.monocl.lia.f. 

D. 1.5234, b.p. 80.6. Soly. sl.s.w.; 
i.al.; s.et. 

Stilbene (trans-1, 2-diphenylethylene; 
trans-sym-diphe nylethylene; aoheyiene) 
CsHsCH:CHCoHs, 180,09. Col. ope 


tab.f.al. D. ig. 0.970%E; 1.1649, mp. 

124, b.p. 307. Soly. i.w.; 0.88"%a 

5.59%et.; s.bz. 

—, diamino-. See Stilbenediamine. 
2, 2/-diamino-(cis). NH2CsH- 

CH:C HC sHiNHe, 210.13. Red need 

f.w. m.p. 123. 

—, a-phenyl-. See Ethylene, tri 


phenyl-. 





81 


82 


84 


85 


86 


87 


88 
89 


91 


92 — 


93 


94 — 


95 






2, 2/-Stilbenediamine (0, 0’-diamino- 
S013. NH2CsHiCH: CHCA, 
4 
cis: Red need.f.w. m.p. 123. ‘ 
trans: Gold-yel. veil m.p. 176(168). 
Soly. s.al.; s.et.; s.bz. 
4, 4’-Stilbenediamine (p, care 
tnostilbene). . NH2CsHsCH:CHCsHs- 
NHoe, 210.13. Yelmeed. or leaf:f.al. 
m.p. 227-8, b.p. subl.. Soly. s.h.w.; 
s.al.; s.et.; s-me.al.; sl.s.bz., chl., C8. 
Strychnine. CxH2N200, 384.19, Col. 
rhomb.f.al. D. 1.359%, m.p. 268, 
b.p. 2705. Soly. 0.0162w.: 0.9al.; 
0.018et.; s.chl.; sl.s.bz. 
hydrochloride: C21Ho»N202-HCl-- 
2H20, 406.68. Col-trim.efflor. Soly- 
2.9¢.w.: 1.7al.; i.et.; 1.HCl. 
—, nitrate. CoH NOs: HNO, 397.20, 
Col.need., [2] — 46°D. m.p. d. Soly. 
2.4%5w.; 0. A i.et.; 0.64%chl.; s.glyc. 
— sulfate, (Cai E22 N20) 2° H2SOr 5H20, 
856.53. Col.monoeLpr., 1.6137, 
1.5988, m.p. anh. 200. Soly. 3.2%w.; 
1.5%al.; i-et.; s.chl., glye. ’ 
Styphnic aeid (2,4 , 6-trinitroresor= 
cinol). (NOs eT HOD 245.05. Yel. 
hex.pr.f.acet. D. m.p. 180 
Soly. 


(176-7), b.p. subl. 0.614w.; 
See Cotarnine, hydrochlo- 


s.al.; sl.s. et. 
Stypticin. 
ride. 


Styptol. See Cotarnine, phthalate. 


Styracin (y-phenylallyl_ cinnamate; 
cinnamyl cinnamate). CisHi6O2, 264.12. 
Need.or pr. D. 1.085165, mp. 44.. 
Soly. i.w.; 3.95c.al.; v. s.et.: s.bz. 


Styrene (vinylbenzenas as a TM: 
cinnamene). 

Col.liq., eased, D. 0.907432, 
b.p. 146. Soly. v.sl.s.w.; ©al.; ~et. 

—, a-bromo- (1-bromo-l-  henatethyi 
ene; a-bromostyrol; (a-bromovinyl) ben- 
zene). CeHsCBr: ee 182.97., Oil, 
n 1.58819, D. 1.4057, m.p. —43.5, 
b.p. 16075(86-714). 

—, B-bromo (1-bromo-2-phenylethyl- 
ene; (B- eCH Caibr, 188 w-bromo- 
styrene). CoH CHBr, 182.97. 

(1) n 1.609425, BD. iapone m.p. 
ibe gc de sl.d. Soly. i.w.; al.; 
Oy n 1.59902. D. 1.432214, m.p. —8 
to —7, b.p. 716. 

—, wchloro- (1-chloro-1-phenylethyl- 
ene), CoHsCCl:CHa, 138.51. iq., 7 
1.56237. D. 1.1016%4, m.p. ~ 28 
b.p. 199. Soly. i.w.; s.al.; 8.et. 

, B-chloro- (1-chloro-2-phenyleth 
ene; w-chlorostyrene). CoHsCH: sta 
138.51. Liq. D. 1.11234, b.p. 199 
Soly. i.w.; s.al.; s.et. 





* Name approved by the International Union of Chemistry. 
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Styrene, o, m or p-hydroxy-. See 
Phene; vinyl-. 

ic rdeideedtoricittiony-. 
Hedsendl. 

—,0,m or b-methoxy-. 
ge 


See 


See Anisole, 


' (1-nitro-2-vinylbénzene). 
. NOOHNG {:CHs, 49.06. Col.liq. 
m.p. 13.5. Soly. s.conc.H2SO.. 

—, m-nitro- (1-nitro-3-vinylbenzene). 
NOsCaHLCH: CH2, 149:06.° Yel. oil. 
m.p- 75. Soly. v.s.al.; s.et.; s.lgr., 
chl. 

—, p-nitro- 
NOC teHaCH :CHz, | 
m.p. 29, b.p. 
v.s.et.; V.s.bz.; 8. 


(1-nitro-4-vinylbenzene). 
149.06. Pr.f.legr. 
d. .Soly. v.s.h.al.; 


0, A iterenedlésehoxylic acid. See 
Cinnamic acid, o-carboxry-. 

p; 6-Styrenedicarboxylie acid. See} 
Cinnamic acid, p-carbory-. 

Styrone. See Cinnamic alcohol. 
Styryl ketone (1, 5-diphenyl-1, 4- 


pentadien-3-one*; dibenzalacetone; cin- 
namone; dicinnamyl ketone}; distyryl 
ketone). (CeHsCH:CH)2CO, 234.11. 
Yel.monocl.leaf.f.acet. or et. m.p. 
112, b.p. d. Soly. v.sl.s.c.w.; sl.s.al.; 
sls. et. s.acet. 
Suberane. See Cycloheptane*, 
See Cycloheptene*. 
(octanedioic 
COOH(CH2)sCOOH, 174.11. 
need.f.w. m.p. b.p.’ 
Soly. 0.146w.; s.al.; v.sh.s.et, 
—, diethyl ester | (ethyl suwberate). 
(GHC HaCHsCOQCHHs)a 280.17. Col. 
q. D. 0.98222; b.p. 282-6. Soly. 
bat s.al.; s.et. 
Suberol. See Cycloheptanol*. 
Suberone. See Cycloheptanone*. 
Suberylalcohol. See Cycloheptanol*. 
Suberylene. See Cycloheptene*. 
Suceinaldehyde (buianedial*). CHO- 
(CHa)sCHO, 86.05., Lig., n_ 1.4254. 
D. 1.06422, b.p. 169—70sl.d, (201-3). 


acid*). 
Col. 
279100, 


- Soly. s.w.; 8.al.; s.et. 


| 18 





Succinamic acid’ (B-carbamyl pro- 
ionic acid; succinic acid monoamide) . 
H2COCH2:CH:COOH, 117.06.» Col. 

need. or tab. m.p.. .157.. Soly. 

8.W.; v.sl.8.al.; i.bz. 

—, a-amino-. See Asparagine. 


Succinamide (butanediamide*), NH»- 


COCH:CHsCONH:, 116.08, Col.need| ® 


f.w. m.p. 243. Soly. 0.45%, 11:%w,; 


i.al.; i.et. 


—, a-hydroxy-. See Malamide. 












19 


Us Bicic t-m).): (C 


_, Aroep penatgl- (pyrantin; pheno- 
HeCO)sNCsHiOC2Hs, 
m.p. 155. Soly. 


219.11. Pr.f:al: 


- 0.07517, 1.2100w. ; v.g.h.al.;i.et. 


20 


21 


22 


23 


24 — 
25. — 


26 — 


27 
28 


29 — 
30 


31 — 


Succinie acid (butanedioic acid*). 


COOH(CH2)2COOH, 118.05. Col. 
monocl., n 1.450, 1.534,.1,610. D. 
1.56448, m.p. 185(189— —90), b.p. 


235d. Soly. 6.87, 12110w.; 7.521-5a]; 
0.3et., i.bz., chi. 


—, dibenzyl ester. (CH2COOCH:- 
CeHs)2, 298.14. Leaf.f.al. m.p. 44-6, 
b.p. 2384. Soly. i.w:; v.sial.; v.s.et. 


diethyl ester (ethyl succinate). 
(CH:COOCsHs)s, 174.11. Col.lig., n 
1.42007... D. 1.040222, .m.p. —21, 
b.p. 217.7, Soly,.i.w.;-cal.; cet. 


—, dimethyl ester (dimethyl butane- 
dioate*; methyl succinate). | CH300C- 
(CHs)sCOOCHs, 146.08. Col., n 
1.419763. D. 1.120238, m.p. 19.5, 
b.p. 192.8. Soly. 2.8w.; s.al, 


—, monoamide.' See Succinamic acid. 


p-phenylphenacyl ester, (CHo2- 
COOCH:COCsHAC oH), 506.20. m.p. 


> piperazinium, -salt, . C4HyoNe-Cs- 
H6Ou4, 204.14. Whicr. m.p. Aelia d. 
Soly. s.w.; s.h.al.; i.et. 


—, acetoxy=-.. See Malic acid, acetate. 


—, .acetyl-, diethyl ester’ (ethyl 
acetylsuccinate; diethyl  acetylbutane- 
dioate*). CHsCOCH(COOC2H;)CH:- 
COOCsH5; 216,42. Col.liq., n 1. 43896. 
D. 1.08142, b.p. 256 d. Soly. iw. 
s.al.;.s.et.; 8.bz., GSe, 


—, aamino-. See Aspartic acid. 


—, bromo-(dil) (di-2-bromobutanedioic 
acid*), CH»xCHBr(COOH):, 196.96. 
Col.cr. D. 2.018, ™m-D, 159. Soly. 
19145w.; y,s.al.; 


—,a, rt eects (2, 3-dibromobutane- 


.. dioic acid*),. C2H2:Br2(COOH)s, 275.86. 


(d) [a],+ 126.3°3*, in et. ac. m.p. 
151-3, 

(Dd Need.f.bz., [e] — 148% in et. 
see m.p. 157-8 d. (152-4): Soly. 
s.wij(8.all; sime.al., ‘acet.,)).et.ac.; 
sl.s.chh, aren pet.eth. 

(dl) m.p. 166-7; 255-6 d., Soly. 


s.h.w.; s.al.; s.et. 


—, a, B-dihydroxy-.. See Tartaric 


ethyl- (2-ethylbutanedioic acid*; 
1, 2-butanedicarboxrylic acid). (COOH)- 
CH (C:Hs)\©H2COOH),-146.08. | Col.pr. 
m.p. 98. Soly.:-v.s.wi; v.s.ali; v.s. 
et.; 1.06 chl. 


, 





For explanations and abbreviations see beginning of table. 
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39 
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45 


46 


47 


51 
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Ta ee en 
Succinic acid, ti hat mec itn fs ester.| 52 —, bis-6-chloroethyl. See Sulfide, 


C2:Hs00C(CH2)2CO 
Col.liq. . 1.0939, m.p. < —20, b.p. 
208.2. Soly. i.w.; v.s.al.; v.s.et. 

—, ethylene-. See 1, 2-Cyclobutane- 
dicarboxylic acid*. 

—, formyl-, lactone. 
acid. 


—, hydroxy-. 
—, a-hydroxy-a-methyl-. 
ramalic acid. 


—, isopropylidene-. 
acid, 


—, methyl-. See Pyrotartaric acid, 
—, methylene-. See Itaconic acid. 


—, tetrahydroxy-  (tetrahydroxybu- 

tanedioic acid*; dihydroxytartaric acid). 

(COOH) C(OH)2C(OH)sCOOH, 182.05. 

Ser m.p. 114-5. Soly.  v.s., 
chow. 


, tetramethyl- (tetramethylbutane- 
dioic acid*; 2, 3-dimethyl-2, 3-butanedi- 
carboxylic acid). HOOCC(CHs)sC- 
(CHs)2,COOH, 174.11. Cr. m.p. 
190.2, b.p. subl. Soly. 0.4818 ow.; 
y.s.al,; s.et.; i.lgr. ’ 
Succinic anhydride (butanedjoic an- 
hydride*). (CH2CO)20, 100.03. Col. 
need.f.al. D. 1.104, ra i 119.6, b.p. 
261. Soly. v.sl.s.w.; 8.al.; visl.s.et. 


Succinimide (butanimide*; 2, 5-pyr- 
rolidinedione). (CH2CO)2NH, 99.05. 
Octahdr.col.need.f.acet, D. — 1.412", 
m.p. 124-6, b.p.. 288. Soly. 23%, 
1527w,; 4.12, 16%al,; v.sl.s.et. 
Succinonitrile (butanedinitrile*; 
ethylene cyanide). . CNCH:CH2ON, 
80.05. Col., n 1.416451, D. 0.985%; 
1.0234, m.p. 54.5, b.p. 267. Soly. 
v.8.W.; v.s.al,; 8.et. 


160.09. 


See Aconic 


See Malic acid, 
See Cit- 


See T'eraconic 


Succinyl chloride (butanedioyl chlo- 
ride*). (CH:COCI)2, . 154.95. Col. 
fumliq. or cr., n 1.473482, D. 
1.39542, m.p. 17, b.p. 192.  Soly. 
d.w.; aval. v.s.et.; 8.bz., ipet.eth. 

Sucrose (cane sugar; saccharose). 
CyHeOu, 342.17. Col.monocel., 7 
1.5376, 1.5651, 1.5705. D. 1.58815, 
m.p. 186 d., b.p. d. Soly. 179°, 


48710w.: O0.9al.; i.et.; sl.s.me.al.; i.chl. 


Sulfanilic acid (p-aminobenzenesul- 
fonic acid; n-anilinesulfonic acid). 
NH2CsHiSOsH-H20, 191.14. Col. 


rhomb.pl. monocl.er.(+2H20). 
m.p. 288 d. Soly. 1.08%, 6.67!°w.; 
y.sl.s.al.; v.sl.s.et. 

Sulfide, 2-benzothiazyl 2, 4-dini- 


trophenyl. See Benzothiazole, 2- 
2, 4-dinitrophenylthio)-. 


or 





B, B’-dichloroethyl. 


53 —, bis(dimethylthiocarbamy]) (tet- | 


54 


ramethylthiuram (mono cio ecg 
[(CHs)2NCS}S, 208.09. | Yel.cr. . 
1.40, m.p. 107. Soly. i.w.; s.h.al.; 
sl.s.et.; s.chl 
—, bis-6-hydroxyethyl. See Ethanol, 
2, 2’-thiodi-. 


55 —, bis(s-methylbutyl) pact cme 


56 —, 


57 
58 


59 
60 
61 


62 
63 
64 
65 


66 
67 
68 
69 
70 


W 
712 


73 
74 


75 
76 
77 


750 


sulfide; 2-methyl-1-(B-methylbutylthio)- 
butane*). CH CILCH CH.) CHshS, 
174.23. [a] + 24.5°F). - 0.836247, 
m.p. 95-815, 
bis(1-piperidylthiocarbonyl) 
(dicyclopentamethylenethiuram — mono- 
sulfide). (CsHioNCS)28, 288.35. Yel. 
cr. m.p. 121, Soly. i-w.; sl.s.c., s.h. 
al.; sl.s.et.; s.chl. 

4, 4’-diaminodiphenyl. 
Aniline, p, p’-thiodi-. 

-—-, di-act-amyl. See Sulfide, bis(B- 
methylbutyl) . 

—, dibenzyl. See Benzyl sulfide. 

—, dibutyl. See Butyl sulfide. 

—, 6, £#’-dichloroethyl (1-chloro-2- 
(B-chloroethylthio) ethane*; bis-B-chloro- 
ethyl sulfide; 2, 2'-dichlorodiethyl sulfide; 
mustard gas; yperite; yellow cross liquid). 
(CICH2CH2)38, 159.04. Col. oily liq. 
or pr. D. 1.19944; solid 1.338", m.p- 
13-4, b.p. 215-7. Soly. 0.048w.; 8. 
al.; s.et. 

—, diethyl. 
—, diisoamyl. 
—, diisobutyl. 
—, diisopropyl. 
fide. 

—, dimethyl. 
—, diphenyl. 


See 


See Ethyl sulfide. 

See Isoamyl sulfide. 

See Isobutyl sulfide. 
See Isopropyl sul- 


See Methyl sulfide. 
See Phenyl sulfide. 
—, dipropyl. See Propyl sulfide. 

—, divinyl. See Vinyl sulfide. 

—, ethyl methyl (methylthioethane* 
CH:sSC:Hs, 76.12. Liq. D. 0.837 
m.p. —104.8, b.p. 66. Soly. i.w. 
oal.; wet. 


Sulfobenzide. See Phenyl sulfone. 


Sulfoeyanic acid. See Thiocyani 
* acid. 


Sulfonal. 
sulfonyl)-*. 


Sulfone, dibenzyl. 
fone. 


—, diethyl. 
—, diphenyl. 
—, dipropyl. 


See Propane, 2, 2-bis(ethyl 
See Benzyl sul 


See Ethyl sulfone. : 
See Phenyl sulfone. 
See Propyl sulfone. 


* Name approved by the International Union of Chemistry. 
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7 Sulfone, — ethylenebisphenyl. 
; ' See Ethane, 1, 2-bisphenylsulfonyl-*. 
79 —, ethyl enyl _(ethylsulfonyl- 

benzene*) . [sSO2C Hs, 170.14. 
Monocel.pl.f.et. D. 1.010%, m.p. 42, 
_ b.p. >300. | Soly. sl.s.c.w.; s.al.; s.et. 


80 —, pentane-y, y-diethyl. See Tet- 
eal 


81 Sulfonmethane. 


See Propane, 2, 2- 
bis(ethylsulfonyl)-*, 


82 Sulfoxide, dibenzyl. See Benzyl 
sulfoxide. 
83 —, diethyl. See Ethyl sulforide. 


84 Sulfur chloride, trichloromethyl-. 
See Methyl mercaptan, perchloro-. 


85. Sulfuric ether. See Ethyl ether. 

86 Sumatra camphor. See d-Borneol. 
87 Superpalite. See Diphosgene. 

88 Suprarenine. See Adrenaline. 


89 Sylvan. See Silvan. 

90 d-Sylvestrene (d-1, 8(9)-m-menthadi- 
ene). 10Hi6, 36.12. iq., n 
14771772. D. 0.86322,. .b.p... 177. 
Soly. i.w.;. oal.; ~et. 

91 Sylvie acid. See Abietic acid. 

92 Tannin. See m-Digallic acid. 

93 Tartaric acid, dihydroxy-. See 
Suecinie acid, tetrahydrory-. 

$4 di-Tartarie acid (racemic acid). 
HOOC(CHOH):COOH:H:20, 168.06. 
Col.tricl. D. 1.697, m.p. —H:0 


100; anh. 204-6. Soly. 20.6%, 9.220) 
185w.; 1.66c.al.; 0.87c.et. 


94, —, diethyl ester (diethyl tartratet 
-racemtc); dvethyl racemate). 
CsHiiOs, 206.11. an 1.4454%, [a] 
+7.45°F). D. 1.203622, m.p. 17, b.p. 


280. Soly. sl.s.w.; ~al.; © et.; s. 
ord.org.soly. 
—, dimethyl ester (dimethyl dl-2, 3- 
dihydrory butanedioate*; methyl race- 
mate). (COOCH:;)(CHOH):COOCH;, 
178.08. Monocl.f.al. m.p. stable 90; 
metastable 84; meso 111, bip. 282. 
Soly. s.al. 
d-Tartariec acid (d-2, 3-dihydrory- 
butanedioic acid*; — d-a, B-dihydroxy- 
succinic acid). HOOC(CHOH):CO- 
OH, 150.05. Col.monocl., n 1.4955, 
1.5352, 1.6045. D. 1.75982, pup. 
170. Soly. 139%, 343%w.; 19.851al.; 
0.44c.et.; s.acet.; i.bz., chl. 
87 —, dibutyl ester (dibutyl d-2, 3-di- 
hydrozybutanedioate*). (CHOHCOO- 
4H9)2, 262.17. Pr. D. 1.08721, m.p. 
22.5, b.p. 20318. 





98 —, diethyl ‘ester (diethyl d-2, 3-dihy- 
droxybutanedioate*; ethyl astaviate) 
CH(OH)COOCHsh, © 206.11. Col. 
ye.liq. n 1.44542, fa]-+7.45°79. 


D. 1.203622, m.p. 17, pp. 280. Soly. 
sl.s.w.; ©al.; eet.; s.ord.org.soly. 
99 —, diethyl ester diacetate (ethyl 
diacetyl-d-tartrate; ethyl  d-diacetoxy- 
succinate). (CH (OOCCH) GOOG: Heh; 
290.14. Monoel.cr. D. 1.1097, m.p. 
67, b.p. 291-277, Soly. sl.s.w.; s.al.; 
v.8.eb. | 
—, dimethyl ester (methyl: d-tartrate). 
(COOCH» (GHOH):COOCHy, 178.08. 
ol [a]+9.32°) in meal. D. 
1.3046", m.p. (1)48; (2)50; (3)61, 
sey 280. Soly. s.w.; v.s.al.; s.ch)., 
Z. ‘ 
01 —, dinitrate (dinitrotartaric 
COOH(CHNOs)2COOH, 
Need. m.p. d. Soly. 
s.et.; i.bz. 
—, dipropyl ester (dipropyl d-2, 3- 
dihydroxybutanedioate*; propyl  tar- 
trate). (CHOHCOOC3H7)2, 234.14. 
Liq., D. 1.139, b.p. 303. Soly. i.w.; 
y.s.al.; v.s.et. 


—, monoethyl ester (ethyl hydrogen 
d-tartrate). COOH(CHOH):COOC:- 


Ot 


= 


acid). 
240.05. 
d.w.;  s.al.; 


02 


Hs, 178.08. Col.rhomb. m.p. 90. 
Soly. s.w.; s.al.; s.et. 

04 —, nicotine salt. See Nicotine, tar- 
trate, 

05 —, dinitro-. See d-Tartaric acid, 
dinitrate. 

05: 1-Tartarie acid, diethyl ester (ethyl 
l-tartrate). CsHisOc, 206.11. — [a] 
—7.55°3 °7. DD. 1.20544%7, b.p. 
162)9, 


i-Tartarie acid.,(mesotartaric acid). 
HOOC(CHOH):COOH, 150.05. Col. 
tab., n 1.495, 1.536, 1.605. D. 1.666, 
m.p. anh, 140. Soly. 125w.; s.al.; 
sl.s.et. 

—, diethyl ester (diethyl tartrate (dl- 
meso)). sHisOc, 206.11. m.p. 55. 
Tartronic acid (2-hydrorypropane- 
dioic acid*; hydroxymalonic acid). 
HOCH(COOH)s, 120.03. Col.pr.f.et. 
m.p. 158 d., b.p. d.; subl. 110-20. 
Soly. v.s.w.; v.s.al.; sl.s.et. 

0s —, benzyl- (1-hydroxy-2-phenyl- 
1, l-ethanedicarborylic acid). CcHs- 
CH2C(OH)(COOH),:, 210.08. Pr. 
m.p. 153(147 d.). Soly. s.w.; s.al.; 
s.et. 


06: 
07 


09 Taurine (2-aminoethanesulfonic acid). 
HeNCH2CH2S03H, 125.12. Tetr. 
need. m.p. >240 d., b.p. d. Soly. 


6.52w.; 0.003217al.; i.et. 





For explanations and abbreviations see beginning of table. 
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10 


1 


12 
13 


14 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


-Taurocholic acid. 


* Name approved by the 


C26H45NO7S: He- 


O, 533.43. Deliq.need. m.p. 180 d 
Soly. v.s.w.; v.s.al.; sl.s.et. 
Telluride, diethyl. See Ethyl tel- 
luride. 

—, dimethyl. See Methyl telluride. 
Tellurium ethyl. See Ethyl tel- 
luride. 

Teraconic acid (2-isopropylidene- 
-butanedioic acid*; isopropylidenesuc- 


cinic acid; y, y-dimethylitaconic acid). 
(CHs)2C:C(COOH)CH2COOH, 158.08. 
Tricl.f.et. m.p. 161. d. Soly. v.s.w.; 
v.s.al,; v.s.et.; v.sl.s.bz. 

Terebic acid (2, 2-dimethylparaconic 
acid), CzH1004, 158.08, Monocel.f.al. 
D. 0.815524, m.p. 174, b.p. d. Soly. 
sl.s.w.; 8-al.; 1.21c.et. 


Terephthalaldehyde (1, 4-benzenedi- 
carbonal*). CeHa(CHO)2, 134.05. 
Need.f.w. m.p. 116, b.p. 248. Soly. 
1.5100w.; y.s.al.; v.sl.s.et. 


Terephthalaldebydic acid (p-formyl- 
benzoic acid). CHOCsHsCOOH, 
150.05. Need.f.w. m.p. 256(248- 
50), bsp. subl. Soly. s.h.w.; v.s.al.; 
sl.s.et.; sl.s.chl. 

, s-hydroxy- (4-formyl-3-hydroxy- 
benzoic acid). CHOCsH3(0H)COOH, 


166.05. Need. m.p. 234. Soly. sl.s. 
h.w.; s.al.; s.et. 
Terephthaliec acid (1, 4-benzenedi- 


carboxylic acid*; p-phthalic acid). s6- 
Ha(COOH):, 166,05. Need. or amor. 
D. 1.510, m.p. subl., b.p. subl. ca. 
300. Soly. 0.0016w.; v.sl.s.al.; v.sl. 
s.et.; 8.alk., v.sl.s.chl. 

—, diethyl. ester (ethyl p-phthalate). 
CsH4(COOC2Hs)2, 222.11; Col. m.p. 
44. 

—, dimethyl ester (dimethyl 1,4 
benzenedicarborylate*). CcoHs(COO- 
CHs3)2, 194.08. Rhomb.f.al. m.p. 140, 
b.p. subl. >300. Soly. 0.33h.w.; 
s.h.al.; s.et. 


—, mononitrile. 
p-cyano-. 


—, benzoyl- 


See Benzoic acid, 


(2, 5-benzophenonedt- 
carboxylic’ acid). CoHsCOCsH3(CO- 
OH):, 270.08. Need. m.p. 285. 
Soly. i.w.; 8.al.; 8.et.; i.tol. 

2, 3-dihydro-. See I, 3-Cyclo- 
hexadiene-1, 4-dicarboxylic acid. 

2, 6-dihydroxy~. (2, 5-dihydroxy- 
1 4-henzenedicarboxryliea acid*; 2, 5- 
hydroquinone dicarboxylic acid). 
(HO)2C6H2(COOH):, 198.05. Yel.er. 
fal. or et. mp--' di’! Soly. “s. 
(grn.fluores.) w.; s.(bl.fluores.)al.; s.et. 





hexahydro-.. See 1, 4-Cyclohex- 
anedicarboxylic acid*. 


28 


29 


30 


31 
32 


33 


34 


35 


36 


38 


39 


40 
41 


42 
43 
44 


45 
46 


—,  2nitro-.. NOzCsHs(COOH)s, 
211.05" m.p. 270(263)., Soly. v.s. 
h.w.; s.h.al. 


Terephthalonitrile (1, 4-benzened™ 
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carbonitrile*; p-phenylene " cyanide). 
CsHi(CN)2, _ 128.05, © Col.need.f.bz. 
m.p. 222. 


Soly. i.w.; sl.s.al.; sl.s.et.; 
s.h.ac.a. : “as : 


Terephthalyl chloride (1, 4-benzene- 


dicarbonyl chloride*; p-phthalyl dichlo-- 


ride). sH4(COCI))2, 202.95. Need. 
uED: 78, D.p. 259. Selys d.w.; d.al.; 
s.et. 

Terpane. See p-Menthane. 
Terphenyl (1, 4-diphenylbenzene; 
phenylbiphenyl; _ triphenyl; diphenyl- 
phenylene). 5 Hs)2CoHs, 230.11. 
Col.leaf.f.al. . 1.2349, m.p. 213, 
b.p. subl. 427))) Soly.» v.slsial.;: sls: 


p- 


et.; s.h.bz.(bl.fluores.) ; sl,s.ac.8.,.CS2. 
m-Terphenyl. See Benzene, 1, 3- 
diphenyl-. 


a-Terpinene (1, ‘BLp-menthadiene) 


CyoHis, 136.12... Colslias, y 1.4846. 
a: D. 0.846, bsp. 180... 6: D. 0.838, 
D.p. 173. ,Soly. i.wi; cal, eet. 


dl-a-Terpineol (dl=1=p-menthen-8-ol) . 
CrHuOH, 154.14.. Coldig., n 1.4827. 


D. 0.935722, m.p. 85; d. 40, b.p. 
219.8. Soly. iw.) v.s-al.j) v.8.et.; 
s.chl. ; 
Terpin hydrate. See Terpinol, hy- 
drate, : : 


cis-Terpinol, hydrate (cis-1, 8-p-men- 
thanediol ‘hydrate; cis-terpin 
C1oHis(OH)s*H2O, 190.17. Col.thomb., 
n 1.505, 1.512, 1.524. m.p. anh. 117.1, 
b.p. subl. 100, Soly. 0,367w.; 7.9416 
al.; 0.71415et.; 0.745'%chl. 
Terpinolene (1, 4(8)-p-menthadiene). 
CioHiue, 136.12. Cokliq,, 1.4823. 
D. oe b.p. 185. Soly. i.w,; wal.; 
«et. 


Tetracoline. See Quinoline, 2, 5, 7- 
trimethyl-. 

Retracesanetin)s CH;(CH2)2CHs, 
388.39. . Cr. . 0.77864), m.p. 51.1, 
b.p.. 324.1; 2434, Soly. i.w.; v.s.al.; 
v.s.et. [ 


Tetradecanal*, oxime. See Myristal- 


dehyde, oxime. 


Tetradecanamide*. See Myristam 
ide. 

Tetradecane*’ (n-tetradecane). CHe 
(CH2)2CHs, | 198.23. Col.lia., 1 
1.4459. D. 0.765, m.p. 5.5, b.D. 
252.5. Soly.- i.w.5 v-s:al.; vis.et. : 
—/1-amino-. See Tetradecylamine* 
Tetradecanenitrile*. See Myristo- 
nitrile. 


a 


THY 


ive 
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7 ‘Tetra ecanolc acid*. See Myristic| 66 
a Teme a yristic 




































8 Tetradecanole anhydride*, See 


Myristic anhydride, 
1-Tetradecanol* 
myristic alcohol). 
214.28. Opaque leaf.f.a ig 
0.823648, m.p. 62, b.p. “4671 
Soly. i.w.; sl.s.al.; s.et. 
50 Tetradecanoyl chloride*, 
ri chloride. 
-Tetradecene* (a-tetradec ylene). 

Gis: See iee, 196.22, Cot. liq. 
D. 0.775, m.p. — 12, b.p. 246, Soly. 
iw.; v.8.al.;, ¥.8.et. 
by n-Tetradecyl alcohol. 
| decanol*, 

3 Vetradecylamine* (prim-n-tetradecyl- 
amine; 1-aminotetradecane). CHy- 


A bh 213.25. m.p. 87, b.p. 


Ercteodectt alcohol; 


Ha(C EPO, 67 


See Myr- 68 


See 1-Uetra-| 69 


70 
V1 


Tetradecyl sulfate (di-n-tetradecyl 72 


li pens 1Ha)iskSOs, 490.51, 


3 —_ vs 


VTetrahydro-. 
ounds { .g., for tetrahydronaphtha- 
ene see Naphthalene, bawanyave : 


65 Tetralin. See Naphthalene, 1, 2, 3, 4- 
tetrahydro-*, 


56 Tetramethylene. 


See the parent com- 


73 


See Cyclobutane*, 
V4 


7 Vetramethylenediamine. See Pu- 
trescine, 

8 Yetramethylene glycol. See 1, 4- 
Butanediol*, 


9 Tetramethylene oxide. See Muran, 
tetrahydro-, 

60 Tetramethylenimine. 

dine. 

61 s-Tetrazine (1,72, 4, 5-tetrazine). 
N:NCH;NN:CH, 82.05. Red. m.p. 
a OT 

99, b.p. subl. Soly. s.w. 


62 s-Tetrazinedione, tetrahydro-. 
See p-Urazine. 


63 2, 1, 3, 5-Tetrazole 


75 


See Pyrroli- 


76 


(1, 2, 3, 5-tetra- 


s0l6}. NHN:NCH:N, 70. 05." Leaf.f. 
-al, m.p. 155, b-p. subli Soly. s.w.; 
p.al.; iet.; 8.ac.a.; sl.s,bz, 1% 
64 Tetrolic acid = (2- butynote acid*; 
mullylars iolic acid). pele SCOOOH, 
ol.tab.f.et. or, CS. 


. 
~ 76.5, b.p. 203. Soly. y.s.w.; So A 


v.8.et.} 8.33C83. 
65 Te tronal (3, 3-bisethyleul fonylpen- 


78 


tane* entane vy, y-diethyl sulfone ). 
Cotta we ‘sHL) )s,. . 206.28. Glit. 

fiw. m.p. 85, Soly. 0,22c.w.;| 79 
4 Slal.: 7. 1et. 


7538 


For explanations and abbreviations see beginning of table. 
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Tetryl SY oN 2, “I 6-tetranitro- 
aniline greeny tory Initramine). 
(NO$)sCoHaN Open 287.08. Yel. 
monocel-f.al. - 1.5719, m.p. 130, bp. 
exp. 187. Soly. v8 w.; 0.422\al, 
v.8.et.; 8.bz., ac.a. 


Thalline a, 2,'3 Lain. 


peu aatnet ae) OC1oHisNC 

Rhomb. m.p. 48, b.p. 283.8. Soly. 
s.h.w.; v.s.al.; v.s. ‘et; v.s.bz. 
Thebaine (pararnarphing) CipHa- 
NOs, 811.17 Ght on. al., [a] 
—218,64°4§ in al. D. 1.305, m,p. 
193. in v.sl.s.w.; 10c, +h 0.71%°et. ; 


v.s.chl,; 8.bz. 

-—, hydrochloride. CioHaNO;-HOl-- 
Hs0, 365.65.  Rhomb., [a] — 168.32°p. 
Soly. s.h.w.; 6:3al.; s.et. 

Theine. See Caffeine. 

a-Thenyl alcohol. See 2-T'hiophene- 
carbinol, 

HP ReRDE ORAS 3, yarcunrahutrontbine). 


CrHaN 102, . Wh, rhomb.f.w. 
m.p. 337, b. st a! 290-5, Soly. 
0.0318, 0.671w.; 0,028"al.;  sl.s.et.; 


sl.s.amyl al.; v.sl.s8.bz. 
ph hie (1, 3-dimethylxanthine). 


CyHaNiO2, 180.09. Monocl.need.f.w. 
m. 269-72. Soly. 0.445, 1,387w.; 
1.25al.; sl.s.et,; s.alk., Besos ge 


Thetin, Cae bare , 2-dihydro-2, 2- 


dim gt iad kK Peer eh pee 4- one). 
OS(CHy)2:CH:CO, 120/12. Deliq.cr. 
a 

m.p. d., ~ =O. Soly. s.w.; sal. 


Thialdine (5, G-dihydra 4-6-tre- 
methyl-1, 3-5- dithiazine): Scr (Cc H3)- 


163.23. 
43, b.p. d. 


SCH(CH,;) NHCHCHa, 
Monocl, D. 1,191, m.p. 
Soly,. al.s.w.; 6.al.; v.s.et. 
Thianthrene (dibenzo-p-dithiin; di- 
phenylene disulfide), Cols8CoH8, 
ia) 


158-60, 
i.W.; 


a 

Monocl.pr.f.al. m.p. 
353-4 d,; 2041, Soly. 
s.h.et.; 8.CS2, HeSOxu, bz. 


metathi- 
Col. 


216.18, 
b.p. 
0.25c.al.; 
Thiazole deel tian anol) 
azole), SCH:NCE ey 85.09. 
a? vee 
liq. D. 1,198, b.p. 116.8. Soly.s.al.; 
8.et. 
—, 2enmino~ (2-thiazolylamine). Cas- 
HeaNS:NHe, 100.11. Yel.er.f.al, m.p. 
90, b.p. d. Soly. sl.s.w.; sl.s.al.; 
sl.s.et. 


2-Thiazolylamine, 
amino-, 


See. Thiazgole, 2- 
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80 


81 
82 


- 


86 


88 


90 


91 


92 
93 


04 


95 


96 


97 


98 


i  UEEyUE EEE NNEnEE EEE 


* Name approved by the International Union of Chemistry. 


2-Thienyl 
ketone; thienone). 
Col.need.f.al. m.p. 87-8, b.p. 526. 
Soly. i.w.; s.hval.; s.ord.org.solv. 
Thioacetic acid. See Acetic. acid, 
thiol-. 
Thioaniline. 
thiodz-. 
Thiocarbonyl chloride. 
gene, thio-. 
Thiocarbonyl tetrachloride. See 
Methyl mercaptan, perchloro-. 


Thiocyanic acid (sulfocyanic acid), 
CNSH, 59.08.. Col.lig. m.p. 5, b.p.d 
Soly. «, d.w.; v.s.al.; v.s.et. 

—, allyl Betas (Qeinopengl thiocyanate*; 
allyl sulfocyanide). CH::CHCH2CNS, 
99.11. Oil, D. 1.05615; (1.071°), b.p. 
161. Soly. v.sl.s.w.; wal; eet. 

—, butyl ester Coledet sulfocyanate; 
n-butyl rhedanate). CHa(CH2)sSCN, 
115.14. Collig., 2 -.1.4636215 D. 
0.9563%, b.p. 184.5-5.573, Soly. i-w.; 
s.al.; s.et. 

—, tert-butyl ester (tert-butyl sulfo- 
cyanate; tert butyl rhodanate). (CHs)s- 
CSCN, 115.14. Oil. b.p. d 


—, cyanogen ester (cyanogen sulfide; 
cyanogen thincuanate), N:CSC:N, 
84.08. Rhomb.pl. or leaf. m.p. 65 
(60), b.p. d.; subl. 30-40. Soly. s.w.; 
s.al.; s.et. 

—, ethylene ester. 
thiocyanate. 

—, ethyl ester. 
Col.liq., n 1.4666. 
_ 85.5, b.p. 144.4. 
cet. 

—, isoamy] ester (isoamyl sulfocyanate; 
isoamyl rhodanate). _(CHs)2CH(CH2)2- 
SCN, . 129,15. Col.lig. D-p- 197; 
193.5-5740, Soly. y.sl.s.w.; s.al.; s.et. 
—, isobutyl ester (csobutyl heanite: 
isobutyl rhodanate). (CHs)2:CHCH:2- 
SCN, 115.14. Col.liq b.p. 174-6. 
Soly. ow. 

isopropyl ester (isopropyl — 
cyanate; isopropy! rhodanate), (CHs)2- 
CHSCN, 101.12, D 0.963”, b.p. 
149-51(152-3) Soly.  i.w.; coal.; 
wet. 

, methyl ester (methyl thiocyanate; 
methyl sulfocyunate). CHsSCN, 73.09. 
Col.liq., n 1.468013. D.1. 068, m.p. 
—51, b.p. 133. Soly. i.(v.sl.s.) W.; 
cal.; ot. 

—, phenyl] ester (phenyl rare EE 
phenyl rhodanate). CsHsSCN, 135.11. 
Liq. D. 1.122834, b.p. 232: Soly. 
i.w.; 8.al.; s.et. 


ketone 
(C.H38)2CO, 194.1 


See Aniline, p, p’- 


See Phos- 


See Glycol, di- 


87.11. 


«p- 


wal.; 


C:HsSCN, 
D. 0.9962, 
Soly. i.w.; 








- Pesitthieny! 99 —, Lari ester. (n-propyl-s 
rhoda 


08 


o1 
02 


03 


05 


06 


07 
es 


- -zothiofuran). » 


09 


10 


11 


12 


13 


14 


15 
16 


754 


n-prop nate). apiece 
SCN, 401,12. Col. lig. b.p. 163. 
Thiocyanurie acid A Sen 
acid). CsH3N3S3, 177.23... Yel.n 
m.p. d. 200. Soly. v.s.h. W.5 y.sLs. 
v.sl.s.et. 


Thiodiglycol. 
thiodi-. 


Thicdiphcasienstaan 
thiazine. 

Thiofuran. See Thiophene. . «> 
Thioglycolic acid. See Acetic acic 
mercapto-. 
Thiohydantoin. 
thio-. 
Thioisatin. - 
none. 
Thio[b]monazole. See Thiazole. 


Thionaphthene (benzothiophene; ber 
1 Ones CH:CH, 134.1) 


D. 1.16522, m.n 
Soly. i.w.; v.s.al 


See . Ethanol, 2, 2 


See Phen 


See Hydantoin, 2 


See Thionaphthenequi 


Leaf., 2 1.63324%-2, 
32, b.p. 221 volat. 
v.s.et. 


Thionaphthenequinone 
naphthenedione; thioisatin). 


CO, 164.09. 


l 
247. Soly. i.w.; s.al. 


Thionine (Lauth’s violet). CiwHsNs 
227.15. Grn.powd. or br.blk.lea’ 
Soly. v.v.sl.s.c.w.; sl.s.al.; s.et. 


Thiophene (thiofuran). SCH:CH 
CH:CH, 84.09. Liq., » 1.5285. D 


1.08843, m.p. —40, b.p. 84. Soly 
i,w.; 8. al.; s.bz., H2S0;. 


—, 2-acetyl-. See Ketone, 
2-thienyl. 

—, 2-acetyl-5-bromo-. 
5-bromo-2-thienyl methyl. 
—, 2-acetyl-5-chloro-. 
5-chloro-2-thienyl methyl. 
2-amino-. See Thiophenine. 
—, 2-bromo-. _ SCBr:CHCH:CH 


163.00. Col. D. 1.65238, b.p. 149.5 
50.5. Soly. i.w.; v.s.al.; v.s.et. 

a 2-chloro-. SCCl:CHCH:CH 
118.54. Col. b.p. 130. 

—, 2, 5-dibromo-. SCBr:CHCH:C 


Col. D.. 2.14724, bp 
Soly. i.w.; v.s.al.; v.s.et. 


(1, 2-thee 
CesHsSCO 


Yel.pr. m.p. 121, bf 


meth 
See Keton 


See Keton 


Br, 241.91. 
210.5-1.0. 











































» 331.91 
pre one 139-40. Soly. v.s.h.al. 
—, 2, 6-dichlere-. SCC1:CHCH:C- 


ba Lessa Col. b.p. 170. 
= Fr 2, 3-dihydro-2-imino-. See 


—, 2%, 5-dilodo-. Lane, 
foo hs | 


335.92. Col-fiuores. 
ars 3 iaw.; va.al. 

—— methyl- 
(CRy. aHeS, 112.12. 
0.993838, bp. 136-7. 
v.s.al.; v.s.et. 

2, 4-thioxrene). 


2, 4~dime 
(CH):C.HS, 112. 2 liq. D. 
= b.p. 138. Soly. i.w.; s.al.; 


—, 2 sd-dimethyl @, dthiorene). 

‘CHasCuBeS, 112.12. Lig.,n 1.51418. 
0.985934, b.p. 137.5. Soly. i.w.; 

s.al.; s.et. 

—, 2,5-dinitro-. 

174.09. 

Soly. 


m.p. 40.5. 
(2, 3-th a 3 
Col. li Db. 
Soly.. “daw 


(NOs:)2C.H28, 
elpl. mp. 52., b.p. 290. 
.W.; gal; v.s.et. 
2-ethyl-. C:H;C.HSS, 
Cal BD. 0.99033, b.p. 132-4. 
iw.; vsal.; vs.et. 
3-ethyl-. C-H;C.H;S, 112.12. 
~ Col. D. 1.00123{, b-p. 135-6. Soly. 
ie. vaal; v.s-et. 
|) —, 2-formyl-. See 2-Thiophenecar- 
bonal. 


i12. 


12 
Soly. 


24ode-. C.H.IS, 210.00. Col! 
~ b.p. 182; 73%. Soly. v.s.et. 
2-iodo-5-nitro-. NO;C.H:IS,| 
255.00. Lem.yel., shiny. m.p. 74.) 


—, 2-methyl-.  (c-thiotolene). CHs- 
| CsisS, 98.11. Col. bp. 113. Soly. 
iw.; veal; v.s.et. 


3-methyl- (8-thiviolene). CH:- 
CaS. 98.11. Colal D. 1.024774;5, 
eae Soely. i.w.; v.s.al.; v.s.et. 
methyl-5-phenyl-. CH:C-| 
Hsu 174.14. Colmeed. m-.p. 
49-351. Soly. v.s.al.; vs-et. 
2-nitre-. NOcC.H:s, 129.09. 
- Monocl .al. m.p. 46.5, b.p. 225.| 
_ Soly. iw; veal; vs.et.; ialk. | 
'>—. tetrabromo-. C.Br:5, 


399.72.| 












~ Wh_need. m.p. 116, b.p. 326. 


Soly.| 
iw.; s.bel; vs.et. : 


tetrachlore-. C.C1:S, 221.89.| 
aia m.p. 36. Soly. v.s.al. / 
—, 2,3,5-tribrome-. C.HB:S,| 
320.82. Shiny spears. m.p. 29, b.p.| 


259-60. Soly. iw: sls hal: v.s.et. | 


40 


45 
46 


| 


48 


49 — 


50 


51 


52 


53 


54 2, 3-Thiophenedicarboxylic 


55 


For explanstions and abbreviations see beginning of table. 
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m1 ar ad a 39° 
. Pa. 


2, 3, 5-tribromo-4-nitro-. 
C.Bns, 365.82. Red-yel.need. 
106. Soly. v.s.et. 


m.p. 
—, 2,3, 5- ererers CsHC18, 
187.44. Col. oil. b.p. 206— 


—, 2, 3, eSnckre eae 
CsClsS, 232.44. Red-yelneed. m.p. 
86. Soly. s.al.; v.s.et.; v.s.bz. 


—, 2, 3, S-trimethyl-, (CHs)sCsHS8, 
126.14. Col. b.p. 160-3. 


2-Thiopheneacetic acid (2-thienyl- 
acetic acid). Mose 
142.11. Col. m.p. 76. Soly. s.h.w. 
s.al.; s.et. 


a-keto-- Sipe pe 5s A, acid; 

2-thenoylformic acid). HsSCOCO- 
OH, 156.09. Cr. +180. m.p. +1 
HO 58-9; anh. 91.5. Soly. v.s.w.; 
v.s.et. 


Thiophene aldehyde. 
phenecarbonal*, 


2-Thiophenecarbinol Cer tenytcar= 
binol; a-thenyl alcohol). CsH3S-CH 
OH, 114.11. Colliq. b.p. 207. 
Soly. i-w.; v.s.al.; v.s.et. 


2-Thiophenecarbonal* (2-thiophene- 
aldehyde; a-thienylformaldehyde; 2- 
formylthiophene). CsHsS-CHO, 112.09. 
Yel.oil. D. 1.2153}, b.p. 198. Soly. 
i.w.; v.s.al.; s.et. 


—, oxime (2-thiophenealdorime). 
H3S-CH:NOH, 427.31: 
m.p. 128. Soly. y.s8.et. 


phenylhydrazone (2-thienylformat 
dehyde phenylhydrazone). CsH3S:CH 
NNHC¢éHs, 202.15. Yel.need. m.p. 
134.5. Soly. i.w.; s.al. 


2-Thiophenecarboxylic acid* («- 
thiophenic acid). CsHsS-COOH, 
128.09. Need.f.w. m.p. 126.5, b.p. 
260 d. Soly. 0.7525, v.8.h.w.; v.s.al.; 

v.s.et.; sl.stlgr. 


3-methyl-. CH;:C.H2S-COOH, 
142.11. Col.need. m.p. 140; 144. 
Soly. sl.s.c., v.s.h.w.; v.s.al.; v.s.et. 


—, 5-methyl- (0, 0-thiotolenic acid) 
CH;CsH2S-COOH, 142.11. Col.need. 
m.p. 137 subl. Soly. sl.s.c., v.s.h.w.; 
v.s.al.; v.s.et. 


3-Thiophenecarboxylic acid* (- 
thiophenic acid). CsH3S-COOH 
128.09. Need.f.w. m.p. 136, b.p. 
subl. Soly. 0.43%w. 


NO 


NO2 


See Thio- 


Cy 
Wh.need 


acid 

C.H:S(COOH)s, 172.09. Need.f.v 
m.p. 270d. Soly. sl.s.h.w.; y.s.et. 
2, 4-Thiophenedicarboxylic acia 
CsH:S(COOH):, 172.09. Cr. m.y 
280 subl. d. Soly. sl.s.h.w. 
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57 


58 


59 


60 


61 


62 
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2, 5 5-Thiophenedicarboxylic: acid. 
C.HeS(COOH)s, 172.09. Wh.cr. m.p. 
subl. >350. Soly. sl.s.h.w.; °s.al. 
s.et. 

—, diethyl ester, CsHsS(COOC:Hs):, 
228.15, Need. or. pr. m.p. 50. Soly. 
y.s.al. 

2-Thiophene-ol, 5-methyl-_ (2, 5- 
thiotenol). ,CH3CsH28:0H, .114. 11, 
Col.oil. b.p. 85unst, Soly: al.s.w. 
v.s.al.; v.s.et. 

2- Thiophenesulfonamide. CsH38:- 
SOeNHe, 163.17. Wh. m.p. 141-2. 
Soly. sl.s.w: 

3- Thiophenesulfonamide. C,4H3S-- 
SOsNH2, 163.17. Shiny pl. m.p. 
152-3. Soly. sl.s.w. 

a-Thiophenic acid. See. 2-Thio- 
phenecarboxylic acid*. 

8-Thiophenie acid. See 3-Thio- 


phenecarborylic acid*, 
Thiophenine | (2-aminothiophene or 
2, 3-dthydro-2-iminothiophene), CiHs- 
- NH or GsHuS(:NH),) 99.14: Yel. 
resin.oil. b.p. 61-21 d. Soly. v.s.w.; 
v.s.al.; i.et. 
—, N-acetyl-. 
thienyl-. 
—, N-methyl-. CHsNHG:Hs8, 
113.12. Col. b.p. 88-9215. 
Thiophenol. See Phenol, thio-. 
Thiopyrine (1, 5-dimethyl-2-phenyl-3- 
thio-3-pyrazolone) : CH3NN(CeHs) CS- 


prnses .-~ Se 
CH:CCHs, 204.17. Col.er. m.p. 166 


See Acetamide, N-2- 


Soly. sl.s.c., s-h.w.; s.al.;'s.et. 


Thiosalicylic acid. See Benzoic acid, 
o-mercapto-. 

Thiosinamine. See Urea, allylthio-. 
2, 5-Thiotenol. See 2-Thiophene-ol, 
5-methyl-. 

a-Thiotolene. See Thiophene,, 2- 
methyl-. 

B-Thiotolene. See Thiophene, 3- 
methyl-. 

o, o-Thiotolenie acid. See 2-Thio- 


phenecarboxylic acid, 5-methyl-. 
Thiourea. See Urea, thio-. 
Thioxene. See Thiophene, dimethyl-. 
Thiuram disulfide, dicyclopenta- 


methylene-. See Disulfide, bis(1- 
piperidylthiocarbonyl). 
—,diethyldimethyl-. See Disulfide, 
bis(ethylmethylthiocarbamyl). 


_ tetrabenzyl-. See Disulfide, 
(tetrabenzylthiocarbamyl). 


bis- 
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87 


88 
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94 


95 


96 
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=. tetrabutyl-. ‘See: Disulfide, 
(dibutylthiocarbamyl). 
‘tetraethyl-. ~ See’ evi Soph ie 
(diethylthiocarbamyl) | ii fy- ? 
—, tetramethyl-. See Disulfide 
bis(dimethylthiocarbamyl). 
—, dicyclopentamethylene-. See 
Sulfide, bis(1-piperidylthiocarbonyl). 
Thiuram sulfide, tetramethyl. 
See Sulfide, bis(dimethylthiocarbamyl) . 
a-Thujone (6- ketosabinane(one form)). 
CwHicO, 152.12. _ Col.liq.'n 1.454016, 
D. 0.913%, b.p. 200. Soly. v.sl.s.wi; 





wal.; wet. 

Thymine (5-methyluracil). NHCO- 
: an @ 

NHCOC(CHs):CH, 126.06. Need. f. 


Supe ALS 

al. m.p. d. 270. Soly. 0. 742; ; sls. 
al.; v.sl.s.et.; s.alk., HeSO.. 

Thy mohydroquinone (2, 5-46 
cymenediol). Ca Ey OMEOuite 
166.11, Pr. m.p. 143(139), b.p. 290. 
Soly. s.h.w.; s.al.; s.et. 

Thymol (3-p-cymenol). PHs( Cola 
CeH3OH, 150.11. ‘Col. hex.pl:, 

AN 51893%4; n 1.525, 1.609.. D. 0: nore 
0.97834, m.p. 51.5, b.p. 233.5. Sol 
0.08529, 0. 132%7w.; 35 L%G%al 
et.; 8. chi., CS:; “glac. ac.ac.; § eRe 
—, -hexahydro-, See Menthol. 

—, 6-nitrose- (th OREM ED 2-oxime). 
C1oHis0(. NOH), Need. m.p. 
160. Soly, i.w.; v.s.al; -y,8,¢b. Pr 
Thymolphthalein. OCOCC Co 


HisO)2, 430.23,. Col.need, m.p, 245- 
6. Soly. s. al. + 8.eb.3 8. acet., causti¢ 
alk.) chl. ' 
Thymoguinone (3, Edlonelhidiiens 
2, 5-dione; 2-isopropyl-5-meth, Hehe 
q ‘winone). (CHa)2€ rat's Fy Os 
164.09. Yel.tricl.fab. m-p. 5, bap 
232. Soly. v.sl.s/w.; vie al 5 eee 
s.chl, 4 
—}2-oxime. See ge 6-4. 
o-Thymotice acid eg Oo 
cymenecarborylic Dahs H3(CsH7)- 
CoH2(OH) COOH, 194,11. Monocl.f 
w. or bz. m.p. 127, b. p. subl. a 
0.01c.w.; s.al.; s.et.;.8.bz ? 
Thymylamine. (3-p-cymylamine; 3 
isopropyl-5 -methylaniline) . CsHz(CHs)- 
CoHsNHe, 149,181. Giles ithep. 30. 
Soly. visls.w.; s.al.; 8 eb. 
Thyronine, tetraiodo-. 
ine. 

d-Thyroxine (8-[(3, 5-dtiddo-A-hydro 
phenory)-3, -ditoda phe t-- hdr 
HOCc Hale OC oH2.CH:CH(NHz2) 
COOH, 776.77. | Need..m.p- eae d. 


See 7 ins 


* Name approved by the International Union of Chemistry, 
756 
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98 1-Thyroxine'. (/-tetraiodothyronine).| 13 Fe triethyi-*. | 


St CywHulsNOu, 776.77, Wh. or sl.yel. 
ms et be eal d.. Soly. 
Lal., i.et. 


98 Tiglaldehyde. (2-methyl-2-butenal*; 


0.001w.;) . 


a, B-dimethylacrolein; \guaiole). . CH3- 
CH:C(CHs)CHO, ,. 84.06... Lig., 1» 45 
1.4495. D. 0.865, b.p. 116.5. Soly. 


40-50w.; ~al.;, cet, 
00 Tiglic acid (2-methyl-2-butenoic acid* 
> (one form); a, B-dimethylacrylic acid). 
ty CH3CH:C(CH;)COOH, 100.06.. Col. 
tricl.pr:, 7» 1.434281, Dp. 0.87222; 
0.96478, m.p. 64, b.p. 198.5. Soly. 
sl.s.c., v.s-h.w.; s.al.; s.et. 
01 Tin, ‘diethyl-* (tin diethyl). Sn- 
(C2Hs)2, 176.78.  Oil.. \D. 1.654, b.p. 
. Soly. i.w.; s.al.;s.et. 
2 —, diethyldimethyl-* (diethyldimeth- 
ylstannane). (CaHs)2Sn(CHs)o, 206.82. 


~Colliq.., D. 1,231919, m.p. <—13, 
DBto A SAt6 Soly. i.w.; ial. siorg. 
solv. 


3s —, hexaethyldi- (triethyltin). (Ce 
11.63. Li D 





16 


17 


18 


19 


H5)3SnSn(CoHs)s, iq.. D. 20 
1.41153, +P. 270 d. Soly. i.w.; 
ial.; s.et.; s.bz 21 


—, tetraethyl-* (tetraethylstannane; 


bin. tetraethyl). Sn(CoHs)«, 234.86. 
_ * Colilid., 7 °1.5143. “D. 1.18723, m-P 
+112, bep. 181; . Soly. i-w.: s.al.; 


8.et. 

5 St tetraisoamyl- (tetraisoamylstan- 
nane). [(CHs)2>CHCH2CH2]sSn, 403.04. 
Liq. D. 1.035:8>b.p. 188%, 

06 —, tetramethyl-* (tin tetramethyl; 

_» tetramethylstannane).Sn(CHs)s, 178.79, 

.  Cobliq., m 1.5201. D. 1.3149, b.p. 

78. Soly. iow.; s.al.;'s.et. 

17 —, tetraphenyl-* (tetraphenylstan- 

 nane). (CoHs)4Sn, 426.86; Col.tetr, 

_ £xylene. D. 114902, m.p. 226, b.p. 

» )>420.. Soly. -ijw.; slisval.; s.h.bz., 

 pyr., CCl, chl., ac.a. 

8 —, tetrapropyl-* (tetrapropylstan- 
nane). (CH3CH2CHa)4Sn, 290.92. Col. 
liq. Ds 1.106520.2, b.p.. 222-5. Soly. 
i.w.; s,org.soly, 

9 —, tetra-o-tolyl- (tetra-o-tolyl stan- 
mane). (CHsCeHx)sSn, 482.92. Col. 
liq. m.p. 158-9(215). Soly. i.w.; 
i.al.; s.et.; s.bz. 

® —, tetra-p-tolyl (tetra-p-tolylstan- 

~_nane). ~(CHsCesHa)4Sn, 482.92. Col. 
neéd. m.p. 230-3. _ Soly. i.w.; sl.s.al.; 
sliacet.; s.bz., chl., CS, pyr. 

1 —, triethyl-. See Tin, heraéthyldi-. 

2 Yin chlorides tribenzyl-+.. (C.- 
HsCH2)sSnCl, 427.32. Wh-need. m.p. 
142-4, b.p. Soly.  i.w.;  ical,; 
s.et.; 8.ac.a., acet., bz., chl, pyr. 





22 


23 
24 


26 


27 


28 


29 


30 


“Soly. s.c.w. 


(CoHs)sSnChy 241.27. 
m.p. 10(15.5), 
Soly. i.c.w.;'s.org.solv. 
—, triisoamyl-. ‘[(CH3),;cCHCH:- 
CH2)sS8nCl,. 367.41. hicD: 1.1290%-2, 
mp. — 30.2, b.p. 11413.) | 

—, triphenyl-*. (C¢H3);SnCl, 385.27. 
Col.cr. m.p. 106, b.p. 240135,  Soly. 
i.w.; 8.0rg.solv. 

Tin dichloride, diethyl-*. 
SnClh, 247.69. Wh need. m.p. 84-5, 
b.p. 220. Soly. 8.w.; 8.HCl, org.solv. 
Tin difluoride, diethyl-*, (C2Hs5)2- 
SnF2, 214.78. Sq-pl. ‘or Ing.rhomb. 
tab.f.me.al, m.p. 229. Soly. 0.4531 
al.; 2.64%me.al.; 0.0473lbz. 

Tin oxide, diethyl-* (diethylstan- 
none). (C2Hs)2SnO, 192.78. Wh.powd. 
m,p.infus. Soly.i.w.; s.HCl, dil.a., 
conc.alk.; i-org.solv. 


Yin trichloride, methyl-*, CH;- 
SnClz, 240.09. ol.cr.. m.p. 43. 
; 8.org.soly.; hyd. by alk. 
T.N.A. See. Aniline, 2,,4, 6-trinitro-. 
T.N.T. See Loluene, 2,4, 6-trinitro-*, 
Tobias’ acid. See 2-Naphthylamine- 
1-sulfonic acid. 

Tolan. See Acetylene. diphenyl-. 

o-T olidine (4, 4’-bi-0-toluidine 
(NHe = 1)30 4,4’-diamino-3, 3/-di- 
methylbiphenyl). [NH2(CHs3)CsHsh, 
212.14. ' Col.sc.f-hiw, m.p. 126.5—-9. 
Soly. sl.s-w.;. v.s.al.; v.s.et. 


m=-Tolidine (4, 4'-bi-m-toluidine 


ol.liq. D. 1.4238, 
b.p. 208-10. 


(NHa.= 1)34, 44d 3a min 0-2, 2’- 
dimethylbiphenyl). [NH2(CHs)CsH3h, 
212.14. Pr.f.how. m.p. 107-8. Soly. 


8.h.w.; vis.al.; v.s.et. 


p-Tolidine. ([NH2(CHs3)CsHspo, 212.14. 
eaf. m.p. 103. Soly. s.hiw.; y.s.al.- 
v.s.et,. 


o-Tolualdehyde (2-imethylbenzenecar- 
bonal*; o-methylbenzaldehyde). CH;- 
CsHiCHO, 120.06, Liq., n 1.5485219.0, 
D. 1.039, bsp. 195.5... Soly. slis.w.; 
s.al.; s.et. 


m~=Tolualdehyde~ (m-~methylbenzalde- 
hyde). CHsCsHiCHO, 120.06. Lia., 
n 1.5406821-4 p. 1.019, ‘bsp. 199 
(195.5). Soly. shs.w.; eal.; et. 


p-Tolualdehyde (p-methylbenzalde- 
hyde). CH3:CeHiCH ,_ 120:06. Liq., 
n 1.546936 DBD. 1.020, b.p. 204. 
Soly~ sl.s.w.; eal.; xet, 

a-Tolualdehyde (phenylacetaldehyde) - 
CeHsCH2CHO, 120.06. Col.liq., » 
1.5254619-6 D. 1.027, m.p.. < 
b.p. 194. Soly. v.sl.s.w.; oal.; 


For explanations and abbreviations see beginning of table. 
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m-butyl- 


CH, rhe Oe 148.12, on 


0, 802428, poi 197-8. Soly. 4. 
butyl- My 1-4- gem Lbe 
Moi ister ry 


$1 o-Toluamide 


CHsCoHsCON Ha, 
f.w. ™.p. 1479-40). 


vehows; vised 
82 m-Toluamide 


CAyCoHiCGON Ha, 


mp. 97(94), 
al.s.et.; v-sla.bs. 


wi p-Toluamide 


CHa oHiCON Ha, 
f,w. mm. D. aes ieee 60), 


veiw; visa; 
a4 a-Poluanttide 


Coll Citae HONIG, 214 
fal, mn 117, 
TySOu, dil. KOU, 


46 Tolubenzyl alcohol. 


Lot, 


tolyl-. 


36 Toluone eT 3 06. phenyl 
ane), COpHsCHa 


1,.40782'005, DD. 


m.p. 05, b. Py: 110.8, 


Ww. mal; 0 ot; 
OS, ba, 


87 —<, ooamino-. 

38 —, weasido-, 

so —, benzyl. 
tolyl-. 


40 —, oe (bensyldithlo)-, 


disulfide, 


41 —, o-bromo- act bromide). 
C sHaBr, 170,97. 
mp, <27(—26 to =i), Db. P 181. 75. 
Soly. iow.) v.e.al; 

42 « mebromo- 
Bro HCH, 170.97. 
D. 1.400042, map. — 30.8, Dep. 183.7, 


Soly. iw.; eal; 


43 —, Pe -bromo- 
BrCahiCHs, 170.97, 


a4 , ae bromo-. 


aba. 


46 —, a ‘bromo-m-nitro~ 
bromide), NOsCoHuCHe 
Need, m.p. 58. 

47 —, a -bromo-p-nitro~ 
bromide), NOgCoHaCHeBr, 


Need. f.al, om. 


al.s.(i.)w.; 2), 37a. ; 
See Ether, butyl tolyl. 
=meth ir tal Q 


48 —, butoxy-. 


49 = _o-butyl- (1- butyl-2 
C Wc 6Hy(C Ha)sC Ba 148. 12. 
0.870244, b.p. 


sl.a.al.; s.et. 





i, 50 —, 


(m me a diss wit 


_- “sctermbuth 
ifler musk). 
283.13. h.need.f.al. m. 
Soly. i.w.; 8.al.; s.et.; 8.bz. 


o-chloro-  (2-chloro-1-methylbe 
ClO oHiCk 4, 126,51,  Col.liq 


(p- “gry. wep dieane 


yoty: g].8.0., 


(88), b.p. 159. Soly. i.w.; s.al 


wot.; 6.bz., chl. 


Ra ited: (3-chloro-1-methylbe 
C OTe 126.51. Col.liq 


Hee Carbinol, 


oly. 0. ivi 16 
., glac.ac.a., acet,, 


See Benzylamine, 
See Toluene, a-triazo-, 
See Methane, phenyl- 


Gol.lia., n 1. 51. 


"Bhomb, or.f. wh ; 
n 1.6400, D. 1. S8084, m.p. 28, b.p. 
184-5, Soly. i.w.; a. al.; + a.eb.y B bu. 
See Benzyl bromide, 
45 —, a -bromo-o-nitro- (0- nitrobenzyl 

bromide). NOsCoHaCHoBr, 215.97. Cr. 

f.dil.al. m.p. 46-7, Soly. i.w.; v.e. al.; 
me- gore TEL A 


Soly. v. sl. A.W. “4 a. al. 
(p- rene th a 






















8.12. 
b.p. 8-9. oly, iw. 





4, 6-trinitro- (ar 
[ Chicos 


D. 1.08177, m.p.  — 


D.1 072228, m.p. —47. 
" Soly. i.w.;s.al.; »et.; s.bz 


_Pretttoro- 4-chloro-1-methylben 
Nag s, 126.51. Det 


D. 1.069742, m.p. 7. 
Soly. i.w.; s.al.; et 


~ 


—,a-chloro-. See Benzyl chloride. 


—, a-chloro-a, «-difluoro- (benecal 
Fm Briopataa CoHsCF:Cl, 162.50 
D. 1,25413, D.p. 142, 677% 


; 8.al,; s.et. 


chloromercuri-s See Mercur 
chloride, tolyl-. 

a -chloro-o-nitro-  (0-nitrobenzy 
. NOsCoHaCHeCl, 171.51. Ci 
"1.555761, m.p. 49. Soly 
; v.s.h.et, 


a-chloro-m=nitro- m-nitrobenz: 


NOsCoHiCHeCl, 171.57 


Y ~ noed. fler., n 1.557795, m.p. 44.f 


Soly. i.w.; s.al.; s.et. 


a -ehitoro mre MNES 
C 


NOC oHiC He 171.5 


or “need. fiw., 1” Li 564781.5, m.) 
“Soly. i.w.; 7,10%al.; s.et.; 8.87 
.; 69.7%bz. 


—,diamino-. See Tolylenediamin: 
_- 2, dine See Benzal br 


_—, a, o-dibromangettr (p-nitr 


bromide NO2CcHiCHB 


Need.f. m.p. 82.0-2 
re icwi; vis.al.; V.s.et. 


—, a, a-dichloro-, See Benzal ch 


4-dichloro-. See Benzyl e/ 
ride, p-chloro-. 


* Name approved by the International Union of Chemistry. 







7 gates ene, «, a-dichloro-m-nitro- 
-nitrobenzal . chloride)... NOsC6Hua- 
Niten 205.96. Monocel.cr-f.al. m.p. 
65. Soly. i.w.; v.s-h.al.; v.s.h.et. 
—, a, edichloro-p-nitro-  (p-nitro- 
benzal chloride). ays eg Rag 
205.96. Pr.f.al. m.p. 46. 
s.al.; s.et. 
ac ge! (1, 3-diethyl-5-meth- 
ene e (C2Hy)2CsHsCHs, 148.12. 
‘ Ss - 0.879, b.p. 200. Soly. 
~ 


3 wet. 

o—, F paichtepinedinn~< 

| dine, N, N-diethy/l-. 

1— p-diethylamino-. 
Toluidine, N, N-diethyl-. 

(2 —, 1, 2-dihydre-.. C;H;CH;, 94.08 


Soly. i.w.; 


See o-Tolui- 


See p- 


Liq., 2 14763. D. 0.835432, b.p. 
110.1. Soly. i.w.; v.s.al.; s.et. 
3—, 2, 3-dihydroxy-. See Pyro- 


catechol, 3-methyl-. 
4 —, 2, 4-dihydroxy-. See Cresorcinol. 
5 —, 2%, 5-dihydroxy-. See Tolu- 
hydroquinone. 
6—, 2, 6-dihydroxy-. 
cinol, 2-methyl-. 
7 —, 3, 5-dihydroxy-. 
8s —, 2, 4-dinitro- 
dinitrobenzene). 
182.06... Yel.need.f.al. or a; 7 
7 4e2, 2-662, 1-756. D.. . 1.5214; 
1. 3217, =. ‘69. 5-70.5, b.p. 300 sl.d. 
‘Soly.. 0.0272w.; 3.04%al.; 9.42et.; 
_s-bz., CSe. 
_. 2, 5-dinitre- (2-methyl-1, 4- 
dinitrobenzene). (NOs)2»CeH3sCHs, 
Need f.al. D.°1.282™, m.p. 
Soly.  v.s.al.; vs.bz., 


See Resor- 


See Orcinol. 
(1-methyl-2, 4- 
(NO:)2Cc6HsCHs, 


—, 2, 6-dinitro- (2-methyl-1, 3- 
dinitrobenzene). (NOz2)2CeHsCHs, 
182.06. Rhomb-need., n 1.479, 1.669, 
1.734. D. 1.283", m.p. 66 (61). 
Sely. s.al. 

—, 38, 4-dinitro- 
dinitrebenzene). (NO2)2CcsHsCHs, 
182.06. Yel.need.f.CS: D. 1.2591, 
m.p. 59.8(59-61). Soly. i.w.; s.al. 
s.et; 2:2%CS8:. 

3, 5-dinitro- (1-methyl-3, 5- 
dinitrobenzene). (NOs)eCeHsCHs, 
182.06. Yel.monocl.need.f.w. D. 
1.277™, m.p. 93, b.p. subl. Soly. 
sls.w.: s.al.; v.s.et.; 8.CS:, chl., bz.; 
sLs.lgr. 


(4-methyl-1, 2- 





—, 0, ©, or p-ethoxy-. See Ether, 
ethyl tolyl. 


34 —, a@ethoxy-. See Ether, 
ethyl. 


benzyl 
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85 —, o-ethyl-. . (1-ethyl-2-methylben- 
zene). CHsCeHaC2Hs,. 120,09. Col. 
liq., n 1.5056916%, D),, 0.873, m. 


<—17, b.p. 162. Soly. i,w.; al.; 


wet, 
86 —, m-ethyl- Sips methylben- 
zene). CH yCoHaC2Hs, 120.09, Col. 
liq., n 1.4996619.9, D. 0.869%, b.p. 
162.5(158-9). Soly. i.w.; s.al.; s.et. 
87 —, ‘ecg (1-ethyl-4-methylben- 
HiC2Hs, 120.09. Col. 


zene). CH3Ce 
liq., n 1.493033. D. 0. 862, m.p. 
Soly. i.w.; s.al.; 


<—20, b.p. 162. 
s.et. 

88 —, o-fluoro-. CH;CcH:F, 
Col.liq., n 1.4704. 
<-—80, b.p. 114. 
v.s.et. 

89 —, m-fluoro-. 
Gol.liq., n 1.4691. 
—110.8, b.p. 116. 


v.8.et. 

90 —, p-fluoro-. CH;CsHiF, 110.05. 
Col.liq., n 1.470. D. 1.001%, b.p. 1147. 
Soly. i.w.; v.s.al.; v.s.et. 

91 —, hexahydro-. See Cyclohexane, 
methyl-. 

92 —, 0, m or p-hydroxy-. See Cresol. 

93 —, a-hydroxy-. See Benzyl alcohol. 

94 —, o-lodo-. CH:CsHil, 217.97. 

Liq., n 1.610665, .D. 1.697, b.p. 211. . 

Soly. i.w.; ~al.; ~et. 

95 —, m-iodo-. CH;CsH,al, 
Liq. D. 1.698, b.p. 204. 
oal.; wet. 

96 —, p-iodo-. CH;CsH,l, 
Leaf. m.p. 35, b.p. 211.5. 
i.w.; v.s.al.; v.s.et. 

97 —, a-iodo-. See Benzyl iodide. 


98 —, isopropyl-. See Cymene, 


110.05. 
D. 1.00413, m.p. 
Soly. i.w.; v.s.al.; 


CHsCcHuF, 110.05. 
D. 0.997213, m.p. 
Soly. i.w.; Be 


217.97, 
Soly. i.w.; 


217.97. 
Soly. 


99 —, 0, m or dana 4 res See Bther, 
methyl tolyl. 

00 —, e-methoxy-.. See ther, benzyl 
methyl, 

02 —, o-nitro-. NOsCsH:iCHs, 137.06. 
Yel.liq., m 1.54739%4 D. 1.16322, 
m.p. a, —10.6; 8, —4.1, b.p, 222.3. 
Soly. 0.0652%w.; cal.; cet.; s.bz., 
ehl., pet.eth. 

03 —, m-nitro-. NO2CsHsCHs, 137.06. 
Cr. or liq. n 1.5475. D. 1.1644; 
1.15722, m.p. 15.5, b.p. 231. Soly. 
0.0498%w.; oal.; ~et.; s.bz. 

04 —, p-nitro-. NO2CsHsCHs,. 137.06. 
Col.rhomb.need., m 1.534635. D. 
i. cog 1.13938, m ee 51.3, D.p. 238. 
Soly. 0.0442%w.; s.al.; v.s.et.; sibz. 

05 —,o-nitroso-. NOCsH:CHs, 121.06. 
Need. m.p. 72-2.5. Soly. v.s.al., 
yv.s.et.; v.s.chl. 





_ For explanations and abbreviations see beginning of table. 
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06 Toluene, m-nitroso-. NOG<HiCHs, 
121.06: Need. m.p. 538. Soly. i.w.; 


NOCc6H:CHsz, 121.06. 


sl.s.al.; s.et. 


07 — , p=nitroso-. 
Col.need.€. ler.m.p. 48. 
Gi.) w.; v.s.bz., h.me.al. 
08 —, 0, mor p-phenyl-. 


methyl-. 


08: —, o-phenyl-. 


phenyl-. 


09 —, (2-propenoxy-). 


tolyl. 


10 —, propoxy-. . 


tolyl. 


1i.—, o-propyl- 
ben z & me). 


134.11. Liq., 


134.11. Liq., 


134.11. | Lia., 


s.et. 


14 —, 1, 2, 3, 6-tetrahydro-. 
clohexene, 4-methyl-. 
. 15 —, a-triazo- 


azidotoluene).. 


Oil, n_ 1.53414”. 
exp., b.p. 1085, 
cet. 


16 —, a-trichloro- 
phenylchloroform). 
Col.oil. D. 1.38. m. D. —22,b 
Soly. i.w.; s.al.; s.et.; 

17 —, «e-trifluoro- 
CcoHsCFs, 146.04. 
102.4. Soly. i.w.; s.al.; s.et. 


18 —, 3,4, 5-trihydroxy-. 
gallol, 5-methyl-. 
19 —, 2,3, 4-trinitro-*. 


CHs3, 227.06. 


m.p. 112, b.p. ¢ 


i.w.} sl.s.c.al.; 


20 —, 2, 4, 5- trinitro-* 
toluene). (NOz2)sCeH2CHs, 
Yel.rhomb. Bat f.ace 


104, b.p. 2 
v.s.et. 


21 —, 2, 4, 6-trinitro-* 
toluene; a-trinitrotoluene; 
(NO2)sCcoH2CHs, 227.06. 


(rhomb.)f-al. 


(81-2), b.p. 2 
1.9932, 18.674al.; 3.33204 
22 Toluenediamine. 


diamine. 


See Methane, 
See Ether, allyl 


(1-methyl-2-propyl- 
IR sfeeld (Arias oC os 
181-2. :Soly.| izw.; s.al. 


12:+, m-propyl- 
enze ne). 


Sy methyl-3-propyl- 
iad ert 
b.p. 176-7.  Soly..icw.; inky 


13 —, p-propyl- 
benzen®). 


(1-methyl-4-propyl- 
ee OA a 


0.868215, b.p. 183-4. Soly. i.w.; 8. al.; 


(enzetriforide. 


(sym -trinitro- 


ae BP, 80-7 





29 


30 
31 


| 32 


33 


34 


| 35 
nzotrichloride; 
sCCls, 195.41. 
| 36 


37 
38 


3.1 39 
Soly. iw.; pale a 


a, o-Toluenediamine, © ; UNy N’-di- 
benzal-. See Hydrobenzamide. 4 
a, 2,-Toluenedicarboxylic acid, 
See Homophthalic acid. © 

a; 2-Toluenediol. Soe Salégenin: % 
a, 3-Toluenediol. — See Benayl alco- 
hol, m-hydroxy-. 

Q, 4-Toluenediol. See Benzyl alco- 
hol, p-hydroxy-. ~' 
o-Toluenesulfonamide. CHiCe 
HuSO2N Ha, 171.14. Octahdr. m-.p. 
153-6 Soly. 0.19w-; 3.65al.; sl.s.et. 

pe Loluencane nnn , CH3Ge 
HuSO2NHe2, 171,14, Monocl.. \m.p. 
137.5. Soly. 1.949w,; 7.42°al.; sl.s.et 
—, N, N-dichloro-. See Dichlor- 
amine(T) 

o-Toluenesulfonic acid (2-methyl- 
benzenesulfonic acid). CH:CsH4SOs 
172.12. Delid.cr. mp. 67.5, DD. 
128.8%. Soly. 0:16w;s.al.; i.et. 

—, 5-amino- (SOs;H’= 1) eee 
3-sulfonic. acid: NHd=2)s-sNHeCsHs 
(CHs)\ SO:H 18714, - 3 + H:20, 
m.p.d. Soly. 0.45w.; ial 


m-Toluenesulfoni cid. CHs 
H4SOsH, 172.12. Need: "Soly, 0 e 
w.;.8.al.; i.et. 
p-Toluenesulfonte | aed (4-methyl- 
enzenesulfonic acid); 3Ce6H4S8Oz 
172.12. Monocl,leaf. or’ pr. m.p 
106-7, Db.p. 140%. Soly. 0.32w. 
s.al.; ;B:et, 
—, 3-amino- (SOsH = 1) (0-toluidine 
5-sulfonic acid: NH2 = 1), NH2CcHs 
(CHs)(SOsH), 187.14, __ Need. Soly 
0.974w.; ial. 


p-Toluenesulfonyl chloride ewe. 

enesulfone chloride). CHG oe 

190.57. Col.tricl. or rhomb nt 

69, b.p. 146%. Soly, i. W.; 8.8 

s.et.; v.8.bz. ‘ 

Bee or p-Toluenethiol. See Cresol 

thio-. 

a-Toluenethiol (benzyl mercaptan 

thiobenzyl alcohol; benzyl saree ides 

CesHsCH2SH, 124. 12. iq. D. 1.058 

a IN 5. Soly. i.w.;v.s.al.; ie 
2 


Tolahy ar animes Le tea eli 1,4 
benzenediol*; Pemet i droquinone 
homohydroquinone, athydroxytoln 
ene; Fobecbantaib SS Os SoH 
(OH)s, 124.06. Col.rhomb.leaf.f.bz 
m,p. 124-5, b.p. subl. Soly. v.s.w. 
v.s.al.;.v.s.et.; sl.s.bz. 

o-Toluic acid (0-methylbenzoic cow 
CH;CscHiCOOH, 136.06. Col.nee 

n 1.51246, D. 1.062434, m.p. 103. 
(104-5), b.p. 259.2. Soly. 0.118¢ 


2.17100w.: v.s.al.; s.chl. 


* Name approved by the International Union of Chemistry. 
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: a 
1. 


82 


«53 


55 


57 


59 


60 


61 


n 


2 Hs, i ol.liq. 7 
1.506992, D. 1.033; 1 03828, mi 
< —10, b.p. 221.3. Soly. iw. 


Seb ; 
Ayh ester, CH3:CsHiCOOCHs, 
aa D. 1. ist, m.p. < —50, 
oly. i. wal,: cet. 
CH;- 


-phenylphienacy! ester: 
GutiCdo OCH:COCsHuCeHs, 330.14. 
m.p. 94.5, 


—, 4, 6-dihydroxy-. 

acid. 

—, a-hydroxy- 

benzoic acid), 

152.06. Need. m.p. 

Soly. 0.4%w.; v.s.al.; v.s.et. 

—_—,— lactone: See Phthalide. 

—, $8-hydroxy-. See 3, 2-Cresotic 

acid. en : 

_—, 4-hydroxy-. 
id. 


Sal. 
ae 213. 


See 0-Orsellinic 


co gr orrmadyly- 
HOCH:2CsHiCOOH, 


See 4, 2-Cresotic 


=, 5-hydroxy-. See 
acid, 

—, 6-hydroxy-. 
acid. * 
m-Toluic acid (m-methylbenzoic oe: 
3CeHiCOOH, 136.06. Col.pr.f.w., 
509. D. 1.05412, m.p, 108.75 
(109 12), b.p. 263. Soly. 0.08515, 
1.7!%w.; v.s.al.; v.s.et: 

=: part ester. CH3CsH«sCOOC2Hs, 
164.09. Col.liq., m. 1.50502216. D. 
1.028, b.p. 226.4. Soly. i.w.; eal.; 

wet. 


8, 6-Cresotic 


See 2, 6-Cresotic 


CH:- 
330.14. 


henylphenacyl ester. 
Cee COOCHCOCsH Cells, 
m.p. 136.5. 
—, 2-hydroxy-. 
acid, 
—, 4-hydroxy-. 
acid, 
—, 5-hydroxy-. 
acid. 
_, 6-bydroxy-. 
acid. 
p-Toluic acid (p-methylbenzoic acid). 
ee: 136.06... Col.need.f. 
‘w. m.p. 179.6, b.p. 275. Soly. 
0.034¢., 1.26 w.; v.s.al.; v.s.et. 
—, ethyl ester. CHsCsHsCOOC:Hs, 
164.09. Col.liq., n 1.5088818-2, D. 
1.026;) b.p.. 228(235.5).. Soly. i.w.; 
oal.; cet. 
—, methyl ester. CH3sCsHsCOOCHs, 
150.08. pr Peet th. m.p. 33, b.p. 


See 2, 3-Cresotic 


See 4, 3-Cresotic 
See 3, 5-Cresotic 


See 2, 5-Cresotic 


217. Soly. i.w.; v.s.al.;. v.s.et. 

hetivliphbnad 1 ester. CHs- 
Can.€d0 OCH2COC«H1C6Hs, 330.14. 
m.p. 165. 





2 AL o-Foluic acid, ethyl ester: CHsCcH+-| 62 —, 
CO 64.09 
+| 63. —, 


‘| 64 


65 — 


66 


120 (128) d.|’ 


67 


_b.p, 220. 
68 — 


69 
70 


71 


rd 


73 


74 


75 


76 
rit 


78 


79 


acetate) . 


2-hydroxy-., See « 2, 4-Cresotic 
acid. 
3-hydroxy-. See 3, 4-Cresotie 
acid. 
a-Toluic acid lahéntilacas acid). 
CoHsCH2COOH, 136.06. Col.leaf. D. 
1,22842; liq. 1.077835, m.p. 76.7, 
b.p. 265.5. Soly. b-f. iy 66%w.; 186al.; 
v.s.et,; 151chl. 

=_, ethyl ester (ethyl phenylacetate). 
CceHsCH2COOC2Hs, 164.09. Col.liq., 
m 1.4992118.5. PD. 1.031; bp. 226 
(120-1). Soly. i.w.; coals: oety | 
—, isobutyl ester (eglantine). \CoHs- 
CH2COOCiH», 192.12. “D. 0.990, b.p. 
2543.128-3120.. | Soly. ifw.} s.al.j set. 
—, methyl ester (methyl Sitniyl: 
CeHsCH2COOCHs, . 150.08. 
D. 1.04465, m.p. d. 360. 

Soly, i.w.; wal; cet. § 

4) tates tag salt. C4HioNo2-2Cs- 

HOs, 258. Wh.need. m.p. 146.5— 
75. Seis: 4 h.w.; 8.h.al.; i-et. 
—, o-amino-, lactam. See Oxindole. 


p-amino- (p-aminophenylacetic 
acid). NH2CeHsCH2COOH, - 151.08. 
Leaf. m.p. 199-200 d. Soly. 1:62 
s.h.w.; s.al. 

—, a-amino-(dl) (dl-a-amino-a-phen- 
ylacetic acid). CseHsCH(NH)2COOH, 
151.08. Pr.f.w. + al. m.p. 237-8 dss 
b.p. subl. 256. Soly. i:w.; sl.s.al.; 
sl.s.most org.solv. 

—,, 2, 4-dinitro- (2, 4-dinitrophenyl- 
acetic acid; 2, 4-dinitrobenzeneethanoic 
acid).” (NOs)2CeHsCHsCOOH, 226.06. 
Col.need.f.w. m.p. 179 d. (188-9), 
b.p. d. Soly. sl.s.w.; s.al.; s.et. 

—, o-hydroxy- (0-hydroxyphenylacetic 
acid). HOCseHsCH2COOH, 152.06. 
Need.f.et. m.p. 137 (145-7), b.p. 
240-3 d. Soly. s.w.; v.s.et.; sl.s.c.chl. 
—, m-hydroxy-. HOC;HsCH2:COOH, 
152.06. Need.f.bz. + lgr.. m.p. 129, 
b.p. ~1904, Soly. v.s.w.;  v.s.al.; 
v.s.et. 

—, p-hydroxy-. HOC;sH:CH:COOH, 
152.06. Pr. or need.f.w. m.p. 148, 
b.p. subl. Soly. v.s.h.w.;  v.s.al.; 
v.s.et. 


—, a-hydroxy-. See Mandelic acid. 


o-methyl- (0-tolylacetic acid). 
CH;sCsHiCH» COOH, 1650.08. Col. 
need.f.w. m.p. 88-9. Soly. v.s.h.w. 


Col.liq. 


, 


—, m-methyl-_ (m-tolylacetic acid). 
CH3:CsHiCH:COOH, 150.08. Need. 
m.p. 61.  Soly. v.s.h.w. 

—_— enethyin (p-tolylacetic acid). 
CH3CeHsCH2COOH, 50.08. Col. 
need.f.w, m.p. 91, b.p. 266. Soly. 


sl.s.c., v.8.h.w.;. v,8.al.;. ¥.s.et.;,8.bz. 





For explanations and abbreviations see beginning of table. 
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80 o-Toluic acid, 
Hydratropic acid. 
81 —, a-methylene-. See Atropic acid. 
82 —, p-nitro-. NOsCsHsCH2COOH, 
181.06. Col.need.f.w.' m.p. 152-3, 
b.p. d. Soly. sl.siw.; sl.s.al.; sl.s-et. 


o-Toluic anhydride. (CHsCsH:iCO):- 

O, 254.11. Col.f.et. m.p. 39, b.p. 

325. Soly. d.w.; d.al.; v.s.et. 

Toluidine, N-naphthyl-. See Naph- 

thylamine, N-tolyl-. —~ 

o-Toluidine (o-methylaniline):. CHs- 

CcH4N He, 107.08. Col.lig., 4:1.57276. 

D. 1.00422, m.p. a, —24.4;'8, —16.3., 

b.p. 199.84. Soly.  1.50%w.5 oal.; 

wet. F 

—, N-acetyl-. See o-Acetotoluide. 

—, N=-benzoyl-. See o-Benzotoluide. 

88 —, N, N-diethyl- (1-diethylamino-2- 

methylbenzene).. CHsCsHsN(C2Hs):, 

163.14. Pr.f.w. m.p. 72-3, b.p. 209— 

10(206). Soly. v-sl.s.w.; 8.al.; s.et. 

—,N,N-dimethyl-.CHsCsH.N (CHsa)», 

135.11, n 1.5153. D. 0.928672, m.p. 

—60.0, b.p. 184.6. Soly. v.sl.s.w.; 

wal.; oet. 

90 —, N-methyl-. CHsCsHsNHCHs, 
121.09. Liq., n 1.5649. D. 0.973%, 
b.p. 207. Soly.i.w.; ~al.; eet. 

91 —, 3-nitro-(NH2 = 1) (2-methyl-3- 

nitroaniline). NO2(CH3)CsHsNH2, 

152.08. Yel.rhomb.leaf. D. 1.378%, 

m.p. 91.5, b.p. 305d. Soly. 1.3h.w.; 

y.s.al,; v.s.et.; v.s.bz. 

—, 4-nitro- (2-methyl-4-nitroantline). 

NO2(CHs3) CeHsN Hz, 152.08. Yel. 

monocl.f.w. D. 1.36645, m.p. 129 

(127.5), Soly. v.sl.s.h.w.; v.s.al.; 8. 

bz., glac.ac.a. 

—, b-nitro- (2-methyl-5-nitroaniline). 

NO2(CHs3) CaHsN Ho, 52.08. Yel. 

monocl.f.al. D. 1.3655, m.p. 105 

(107). Soly. v.sl.s.w.; 8.al.; s.et. 

—, 6-nitro- (2-methyl-6-nitroaniline) . 

NO2(CHs3) CsHsN H2,, 152.08. Or.pr.f. 

al. m.p. 96. Soly. sl.s.w.; v.s.al.; 

y.s.et.; 8.bz., chl. ra 

—., 4-o-tolylazo-(N Ho» 1) (4’-amino- 

2, 3’-dimethylazobenzene). CH;CsHiN:- 

NCsH3(CHs) N He, 225,14. Yel.monocl. 


a-methyl-. See 


83 


84 


92 


93 


94 


95 


pl. m.p. 100. Soly. v.sls.w.; s-al.; 
s.et.; s.chl. 
96 —, 4-p-tolylazo- (4-amino-3, 4/-di- 


methylazobenzene). YH3CcHiN:NCe- 
H3(CH3) N Ho, 225.14. Yel-pl.f.al. m.p. 
127-8.  Soly. i.w:; sl.s.al.; sl.s.ler. 
97 m-Toluidine (m-methylaniline). CHs- 
CcHiNH:, 107.08. Lia., n 1.571062. 
D. 0.98922, m.p. —31.5, b.p. 203.3. 
Soly. sl.s.w.; eal.; »et. 








98 
99 
00 


OL 


02 


03 


05 


06 


07 


08 
09 


11 


13 


14 


15 


See m-Acetotolwide. 

See m-Benzoto.uide, 
N, N-dimethyl-. CHsCsHiN- 
(CH3)2, 135.11. n 1.5492. D. 0.941, — 
b.p. 212.5. Soly. v.sl.s.w.; eal.; eet. 
—, N-methyl-. CH;:CsHsiNHCHs, 
121.09. Liq. b.p. 206. Soly. 1.w.; 
woal.; wet. ‘ 

—, 2-nitro-(NH2 = 1) (3-methyl-2- 
nitroaniline). NOz(CHs)CscHsNH2, 
152.08. Yel.need. m.p. 53. Soly. 
sl.s.w.; V.8.al.; 5.8. 

—, 4-nitro- (3-methyl-4-nitroaniline). 
NO2(CH:3)CsH3N Hz, 152.08. Yel.need. 
fw. m.p. 138. Soly, s.h.w.; 8.al., 
s.et.; s.a.; sl.s.CS2. 

—, 5-nitro- (3-methyl-5-nitroaniline). 
NO2(CH3)CsHsN Ha, 152.08. Or.need. 
m.p. 98.4. Soly. v.sl.s.w4  v.s.al.; 
y.s.et.; 8.bz. 

—, 6-nitro- (3-methyl-6-nitroaniline). 
NO2(CH3) CsHsN He, 152,08. Yel.leaf. 
fiw. m.p. 109. Soly. s.h.w.; v.s.al.; — 
y.s.et.; 8.bz., chl. 


—, N-acetyl-. 
—, N-benzoyl-. 


—, 4-m-tolylazo-(NH: = 1) (4- 
amino-2, 3’-dimethylazobenzene). CH3- 
CcHiN:NCcsHs(CHs)NH2, — 225.14. 
Ylsh.br.need.f.al. Mm.p- Soly. 
sl.s.w.; 8.al. 

p-Toluidine (p-methylaniline). CHs- 
CeHsNHe, 107.08. Leaf.f.w., n 


1.553245.1. D. 1.04622; 0.97383, m.-p- 
45(42-3), b.p. 200.3. Soly. 0.74% w.; 

156al.; s.et. . 
—, N-acetyl-. 

—, N-benzoyl-. 
—, 2-bromo-_ (2-bromo-4-methylani- 
line). Br(CHs)CsHaNHz, 185.99. Leaf. 
D. 1.512%, m.p. 26(12-3), b.p. 240. 
Soly. i.w.; s.al.; s.et. 

, 2-bromo-5-nitro- — (2-bromo-4- 
methyl-5-nitroaniline). CHs(NO2) Br- 
CoH2N Hz, 230.99. Yel.need.f.al. m.p. 
YAR 

—, N, N-diethyl- (1-diethylamino-4- 
methylbenzene). CH3;CsHiN(C2Hs)2, 
163.14. Col.Jiq. D. 0.92423, m.p- 
229. Soly. v.sl.s.w.; eal:; et. 

—, N, N-dimethyl-. CHsCcH«N- 
(CH3)2, 135.11. Liq., n 1.53664. dD. 
0.928722, b.p. 210-11. Soly. v.sl.s.— 
w.; wal; wet. 

N-methyl-. CH:CsHiNHCHs, 
121.09. Liq. b.p. 206-8. Soly. i.w.; 
woal.; cet. 

2-nitro-(NH: = 1) (4-methyl-2- 
nitroaniline; m-nitro-p-toluidine) . 2 
(CH) CeHsN He, 152.08. Red monocl. 
prf.al. D. 1.312", m.p.- 117(114). 
Soly. visl.s.h.w.; v.s.al.; 8.cone. SO. 


See p-Acetotoluide. 
See p-Benzotoluide. 





* Name approved by the International Union of Chemistry. 
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16 


17 
18 


19 


20 


| 


21 — 


22 


23 


’ m.p. 


25 


26 


27 


28 


31 
B32 


83 


=e “See” 
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p-Toluidine, 3-nitro- 

nitroantline) . NO2(CH3)CéH3N He, 
152.08. Yel.monocl.f.w. m.p. 
77.5(81.5). Soly. s.w.; v.s.b.al.; s.et.; 
sl.s.CSe. 
Toluidinesulfonic acid. 
enesulfonic acid, amino-. 
o-Tolunitrile (2-methylbenzenecarbo- 
nitrile*; o-methylbenzonttrile) . H3Ce- 
HsCN, 117.06. Col.liq., n 1.52720”3-1, 
D. 0.994124, m.p. —13 to —14, b.p. 
204. Soly.i.w.; »al.; ~et. 
m=-Tolunitrile (m-methylbenzonitrile). 
CH3CcH:CN, 117.06. Col.liq. D. 
0.98628, m.p. —23, b.p. 214. Soly. 
0.085c., 1.67h.w.3 wal.; cet. 
p-Tolunitrile (4-methylbenzenecarbo- 
nitrile*; p-methylbenzonitrile). CHs3Ce- 
HuCN, 117.06. Wh.-yel.need.f.al. D. 
0.980538, m.p. 29.5, b.p. 217. Soly. 
i.w.; v.8.al.; v.s.et. 

2-amino- (homoanthranilonitrile). 

CHsCsHs(NH2)CN, 132.08. Need-f. 
al. m.p. 136. ety dws v.s.al.; v.s.et. 


See Tolu- 





(4-methyl-3-| 34 3-o-Tolylenediamine (NH: = 1, 2) 


2, 3-tolwenediamine; 2, 3-diamino- 


toluene; 2, 3- -toluylenediamine). CH;- 
_ CoHs(NH2)2, 122.09. Cr. m.p. 61, 
b.p. 255. Soly. s.w.; s.al.; s.et. 


35 


36 


37 


38 


a-Tolunitrile (benzyl cyanide; phenyl-| 


acetonitrile). CsHsCH2CN, 117.06. Col. 
liq., n 1.52105%, D. 1.01538, m.p. 
—23.8, b.p. 234: 1072, Soly. 1.W,; 
oal.; wet. 

—, a-keto-. 
—, o-nitro- 
NOsCcHiCH:CN, 
82.5-4.0. 


See Benzoyl cyanide. 
(o-nitrobenzyl cyanide). 
162.06. Need.f.w. 
Soly. s.h.w.; s.al.; 
s.et. 
—, pnitro-. 
162.06. Leaf. or pr-f.al. 
Soly. i.w.; s.al.; s.et. 
p-Toluquinaldine. 
2, 6-dimethyl-*. 
Toluquinone  (2-methylquinone;  p- 
toluquinone). 3C6H30a, 122.05. 
Yel.leaf. or need. m.p. 69 (65-7), 
b.p. subl. Soly. s.h.w.;  v.s.al.; 
y.s.et. 
a-Toluyl 
chloride) ~ 


NO2CcHsCH2CN, 
m.p, 117. 


See Quinoline, 


chloride (phenylacetyl 
CsHsCH2COCI, 154.51. 
Col.fum.liq. D. 1.16822, b.p. 170%; 
94-52, Soly. d.w.; d.al.; v.s.et. 
Toluylene. See Stilbene. 
Toluylenediamine. See 
diamine. 


Tolyl-. For tolyl derivatives see the 
arent compounds (e.g., for tolyl- 
ydrazine see Hydrazine, tolyl-). 


Tolyl bromide. See Tolwene, bromo-. 


Tolyl chloride. See Toluene, 0, m 
or p-chloro-; see also Xylene, a-chloro-. 


Tolylene. 


Tolylene- 


See also Xylylene. 





39 


40 
41 
42 


43 


44 


45 


46 


- (e.g., 


4-o-Tolylenediamine (NH: = 1, 2) 
(3, 4toluenediamine; 3, 4- diamino- 


toluene; 3, 4-toluylenediamine). CH:;- 
CsHs(NH2)2, 122.09. Col.leaf.f.lgr. 
m.p. 88.5, b.p. 265. Soly. s.w. 
2-m-Tolylenediamine (NH2 = 1, 3) 
(2, 6-tolwenediamine; 2, 6-diamino- 
toluene; 2, 6-toluylenediamine). CHs3- 
CoH3(NH2)2, 122.09. Pr.f.w. m.p. 
105. Soly. s.w.; s.al. 
4-m-Tolylenediamine (NH: = 1, 3) 
(2, 4-toluenediamine; 2, 4-diamino- 
toluene; 2, 4-tolwylenediamine). CHs- 
besnerphraiet det 122.09. Col.rhomb.; 
need.f.w.; pr.f.al. m.p. 99, b.p. 280. 
Soly. s.w.; v.s.al.; v.s.et. 
5-m-Tolylenediamine (NH:2 = 1, 3) 
(3. 5-toluenediamine; 3, 5-diamino- 
toluene; 3, 5-toluylenediamine). CH3- 
CcoHa(NH2)2, 122.09. Lig. b.p. 285. 
Soly. s.al.; s.et. 

p='Folylenediamine (NHe = 1, 4) 
(2, 5stolwenediamine; 2, 5-diamino- 
toluene; 2, 5-toluylenediamine). CHa 
CsH3(NH2)>, 122.09. Leaf.f.bz. m.p. 
64, b.p. 274. Soly. v.s.w.; v.s.al.; 
v.s.et. 


See Hydrobenzoin. 
See Cresol, thio-. 
See Isothio- 


Tolylene glycol. 
Tolyl mercaptan. 


Tolyl mustard oil. 
cyanic acid, tolyl ester. 
o-Tolyl phosphate (tri-o-cresyl 
bese Soon (CHsC6Ha)3PO04, 368.18. 
Liq. b.p. 410 sl. d.; 263-5. Soly. 
i.w.; v.8.al.; v.s.et.;,v.8.bz. 

p-Tolyl phosphate (tri-p-cresyl 
phosphate). (CHsCeH4)sPO4, 368.18. 
Need.f.w. m.p. 77-8. Soly. i.w.; 
v.s.al,; v.8.et.; v.8.bz. 

Toxicarol. C2;H22O7, 410.17. Bright 
yel-grn.hex.pl. or rods, n 1.580, 1.618, 
1.768. m.p. 219. Soly. sls. al.; 
s.h.chl. 

Tragacanthin. See Bassorin. 

Tri-.. For tribromo, triethyl, ete. 
derivatives see the parent compounds 
Acetic acid, tribromo-; Benzene, 
triethyl-) . 

VTriacetamide. (CH;CO):N, 143.08. 
Need:f.et. m.p. 79. Soly. s.et. 
Triacetin. See Glycerol, triacetate. 
Tracetonamine (2, 2, 6, 6-tetra- 
methyl-4-piperidone). CoHizNO-H20, 
173.16. Tetr.need.f.w. m.p. anh. 40; 
1H20 58. Soly.:s.w.; s.al.; s.et. 





For explanations and abbreviations see beginning of table. 
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50 


51 
52 
53 
54 
55 


56 


57 
58 
59 
60 
61 
62 


63 


64 — 


66 


67 


69 


Triacontane* (n- ww tarenrse 
(GH2)2sCHs, 
(0.7797, m.p. 66. (69-70), b.p. 186. 
Soly. iw.; sl.s.al.; s.et.; s.bz. 


Triazene, 1, 3-bis(p-nitrophenyl) -. 


422.4 Cr. D. liq. 


-dinitro-*. 
See 1, 1’- 


See Diazoaminobenzene, 4, 4 
—, 1, 3-di-i-naphthyl-*. 
Diazoaminonaphthalene*. 

—, 1, 3-di-2-naphthyl-*. 
Diazoaminonaphthalene*. 
—, 1, 3-diphenyl-*. 
aminobenzene*, 

=, Ari Gny Baa tele 
diazoaminobenzene). CoH 
HiCHs3, 211.13. .Ylsh. Seats 
90-1, b.p. d. Soly. i.w. 
sym-Triazine, hexahydro-1, 3, 5- 
triphenyl- (anhydroformaldehydeani- 
line; methyleneaniline, trimethylenetri- 
aniline). (CsHsN:-CHo)s, 315.19. Wh. 
silky need. m.p. 45,5, bsp. 185. 
Soly. v.sl.s.w.; sl.s.al.; s.et.; s.bz., 
chl., tol. 

—, 2,4, 6-triamino-. 
amine. 

=, trichloro-. 
chloride. 
sym-Triazine-2, 4-diol, 
See Ammelide. 
sym-Triazinetriol. 
acid. 
sym-Triazin-2-ol, 4, 6-dia mino-. 
See Ammeline. 
Triazobenzene. 
azo-. 

1, 2, 4+Triazole  (sym-triazole 
form); pyrrofabijdiazole). N 


a 5 
CHN:CH, 69.05. Need., n 1.485443, 
121, b.p. 260. 


See 2, 2’- 


See  Diazo- 
Ae hei 
N2NHCe- 

m.p. 


See | Mel- 


See Cyanurie 


6-amino-. 


See Cyanuric 


See Benzene,  tri- 


one 
N:- 


mp. Soly. s.w.; s.al.; 


sl.s.et. 

4, 5-dihydro-1, 4-diphenyl- 
3; is phenylimino-. See Nitron. 
Tribenzaldiamine. See Hydro- 
_benzamide. 
Tribenzoin, 
benzoate. 


Tribenzylamine. (CsHsCH2)3N, 


See Glycerol, tri- 


287.17. Monocl.f.al. D. 0.99124, 
m.p. 92, b.p. 380-90. Soly. v.sl.s.w ; 
s.b.al.; s.et. 

Tribromohydrin. See Propane, 

2, 3-tribromo-*. 

Tributylamine* (tri-n-butylamine). 
(CHsCH2CH2CHy)sN, 185.22. Delia. 
col.lig. D. 0.7782”, b.p. 214. Soly. 


sl.s.w.; V.8.al.; v.s.et. 





WW 


72 
73 
74 
75 


76 


V7 


78 


79 
80 


81 


82 


83 
84 


85 


86 


88 


CH+| 70 Tricarballylie acid Gs & efeeprana Bang 


tricarborylic _acid*). 

carb Oru COOH, ae 06. cH 
rhomb.pr.f.w. m.p., 162-3, b.p. d. 
Soly. 40.5w.; v.s.al.; 0. 86let.. 


—, a, 8-dihydroxy- (1, 2-dih; green 
1, 2, 3- propanetricarboxyli¢ ack 
droxycitric acid). Benet od. 
For YCtt te OOOOH, 208.06. Need. 
D. 1.39%, mip. 160. Soly. V.8.W.5 
sl.s.al.; v.s.et. 
—, a-hydroxy-. 
—, B-hydroxy-. 


See Isocttric acid, 
See Citric acid. 


—, a,a, B-trimethyl-. See Cam- 
phoronic acid, rT, J 
PHearyon de: See’ Fulminuric » 
ac 

Tricosane* (n-tricosane). CHs- 
(CHe2)1CHs, 324.37. Glit.leaf.f.al. 
D. 0.799%, Win Alfa b.p. 23415, 
Soly. i.w.; sl.s.al.; 


12 Tricosanone* "anand l ketone; 
quunascut ede et aunt, pe 


(CH2)w)2CO, 338.3 So, Ore pis, 7 
1.428379. D, 530865. m.p. 69. 
Soly. i.w.; v.sl.s.al.; s.et. 

Tricresyl phosphate. See Tolyl 
phosphate. 


Tricyanic acid. See Cyanuric acid. 


Tricyanogen chloride. See Cyan- 
uric chloride. 

Tridecanal*, oxime (n-tridecylald- 
oxime)... CHa(GH2) GH: OH, 231,22. 
Need.f.dil.al. m.p. 80.5. Soly. 1.W.; 
“ribet v.s.et.; v.s.chl,, sl.s.bz., pet. 
eth. 


Tridecane*. CH2(CH2 ATE aba 22. 
Col.liq., m 1.4419188, A mf 
6.2, b.p. 234. Soly. na Penne 
v.s.et. 

—, l-amino-. See Tridecylamine*. 
Tridecanoic acid* (n-tridecoic acid; 
n-tridecylic acid). 3(CH2)1COOH, 
214.20. Pl. m.p. 51(39.5—40.5), b.p. 
23610, Soly. i.w.; v.s.al.; v.s.et. 
—, 13-(2-cyclopentenyl)-. 
Chaulmoogric acid. 
1-Tridecanol* (pefresnetricerat 
hol). CH3(GH2)1.CH20H, 200.22. 
er. D. 0.822342, m.p. 30.63, 
155-65, Soly. i.w.; s.al.; s.et. 
2-Tridecanone* (hendecyl. methyl ke- 
tone). CHsCO(CH2)iwCHs, 198.20, Cr. 
D. 0,8229%, m.p, 28, b.p. 263. 
Soly. i.w.; vs.al.; v.s.et. 
7-Tridecanone* (dihexyl i SEY er 
nanthone; oenanthone). ie 3(C aes ate 


See 


Col, 
b.p. 


CO, 198.20. Leaf.f.al. 
m.p. 33, b.p. Bee (6a. Soly: 
v.s.al.; v.s.et.; s.chl., Igr. ' 
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————————E——— SS . 


alco- — 


-“ 


SmIe, 


 subl. 


e —, 8, #’-dihydroxy-. 











n Lm, ag phosphite. 








potrtitenute acid. 
> acid*, 
n-Trideeyl alcohol. 


anol* 


_p-Tridecylaldoxime. | 
‘anal; ‘oxime*. 


Tride eylamine* orsmnefragecul- 


See 


amine; 1-aminotridecane). CH 3(CH2).»- 
NH, 199.23. m. p. 27, b.p: 265: 

$ Tridecylene. Cubes, 182.20. Col. 
liq. D. ated dich -p. 232.7. Soly. 


i.w.; v.s.al.} v.s.eb. 
: . n-Tridecylic acid. See- Tridecanoic' 
~ acid*, 


} Triethanolamine. See Ethanol, 
ad 2”’-nitrilotri-. 


Triethylamine*. 
Colliq. nn 1,40032 
m.p. —114.8, b.p. 
1.5%, 1.97¢&w.; wal. cet. 
7—, hydrvshtorids (triethylammonium 
éhloride*). (C2Hs)sN-HCI, 137.59. Cr. 
f.al. D. 1.068824, m.p. 254, b.p. 
Soly. 150% w.; s.al.; i.et. 
—, 8, 8-diethoxy- (diethylaminoacetal) . 
CRC MOC Hes, 189.19. Liq. 
- 0.863%, b.p. 194-5. Soly. s.w.; 
s.al.; s.et. : 


(CH), 101. 13. 
D. ...0.722928 
89.5. Soly. 


See Ethanol, 
2, 2'-ethyliminodi-. 
6 —, #-hydroxy-. 
diethylamino-*. 
—, 8, 8, 6-trihydroxy-. 
2, 2’, 2” <nitrilotri-. 
Triethyl arsenate. 
senate. 


Triethyl arsenite. 


senite. 
Triethyl borate. See Ethyl borate. 


Triethylene glycol (2, 2’-ethylene- 
diorydiethanol; glycol bis( hydroxyethyl) 


See Ethanol, 2- 
See Ethanol, 
See. Ethyl ar- 
See. Ethyl 


ar- 


ether). (CHsOCH2CH2OH)2; 150.11. 
Col.liq. D. 1.1254, m.p. IGE BH. 
280-90: Sodly. ow.; al.;'sl.s.et. 


Triethylolamine. 
2, 2’, 2’’-nitrilotri-. 


Triethyl phosphate. 
phate. 


See Ethanol 
See Zthyl phos- 


See Ethyl phos- 


0 <9 See Furfural, hy- 


dramide. 


li Trifurfurylamine (ca, «’ ),<’’tri-2-fur-| 


yltrimethylamine). (C\H,;OCH: )3N, 
257.13... Col.liq. ‘bp. 133-8'. Soly: 
i-w.; s.et. j 


See 1-Tridec-| 


Tridec- 





13 


14 
15 


22 


23 


p.| 26 —, 
Surfurylamine. 


28 
29 


30 
31 
32 
33 
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See Tridecanoic| 12 TrigoneHine (nicotinic acid N-methyl- 


C;H7;NOs, 137.06. Hyg.pr. 
218 Soly. _ v.s.w.; 
s.al.; slis.et.; sl.s.chl.; i.bz. 
Triisoamylamine. [(CHs)2CHCH2- 
CHo]3N,, 227.27. Coliliq. | D. 0.785973, 
b.p. 237 (242- 5). Soly. i.w.; v.s.al.; 
cet. 

Triisoamyl borate. 
borate. 
Triisobutylamine. ae WNT Oe 
N, 185.22. Coliliq., mn 1.4251917:3, 
D. 0.76633, m.p. —21.8, b.p. 191.52 
Soly. i.w.; v.s.al.; .cet. 


betaine). 
fal. m.p. 


See Isoamyl 


Triisobutyl arsenite. See Isobuty. 
arsemte, 

Triisobutyl borate. See Isobutyl 
borate. 

Triketone, diphenyl-. See Pro- 
panetrione, diphenyl-*. 

Trilaurin. See Glycerol, trilaurate. 
Trimellitie acid (1, 2, 4-bénzenetri- 


carboxylic acid*). CsH3(COOH)s, 
210.05. Col.need.f.w..masp.. 216 d. 
Soly. s.h.w.; v.s.al.; s.et. 


Trimesic acid 1, 3, 5-benzenetricar- 
boxylic acid*). CsH3(COOH)s, 210.05. 
Col.pr.f.w. m.p. 350(375-80), b.p. 
subl, <300. Soly. 2.692%w.; y.s.al.; 
8.et. 


—, hydroxy-_ (phenol-2, 4 Ratpseare 
borylic acid). HOCéH2(COOH);, 
226.05. Need.f.w. m.p. d. 180. 
Soly. 0.5!°w.; v:s.heal.; sls.et.; i.chl. 
Trimesitic acid (2, 4, 6-pyridinetri- 
carboxylic. acid*). CsH2N (COOH)s:, 
211.05. Pl.f.dil. HeSO«. m.p. 227 d. 
b.p. subl.d.. Soly. s.h.w.; sl.s.et. 
Trimethylamine*. (CH3)3;N, 59.08. 
Col.gas. D. 0.6625, m-.p. 24, 
b.p. 3.5. Soly, v.s.w.; v.s.al.; s.et. 
—, hydrochloride aR iam tt 
chloride*). (CH:3)3N-HCl,-95.54.- Col. 
deliq.cr.f.al. m.p. 275 d. Soly. 
v.s.W.} s.al.>i.et. 


a, a’, oe =tri-2-furyl-. 


See Tri- 


Trimethyl borate. See Methyl borate. 
Trimethylene. See Cyclopropane*: 
Trimethylene bromide. See Pro- 
pane, 1, 3-dibromo-*. 
Trimethylene bromohydrin. 
1-Propanol, 3-bromo-*. 
Trimethylene chloride. 
pane, 1, 3-dichloro-*. 
Trimethylene chlorohydrin. 
1-Propanol, 3-chloro-*. 


Trimethylene ees 
nitrile. 


See 
See Pro- 
See 


See Glutaro 


For explanations and abbreviations see beginning of table. 
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34 
35 
36 
37 
38 
39 


40 
41 
42 


43 


44 


47 


48 


49 
50 


51 


52 
53 
54 


55 
56 


57 


Trimethylenediamine. See 1, 3- 
Propanediamine*. 

Trimethylene dibromide. See Pro- 
pane, 1, 3-dibromo-*, 

Trimethylene dichloride. See Pro- 
pane, 1, 3-dichloro-*. 

Trimethylene dicyanide. See Glu- 
taronitrile. 

Trimethylene glycol. See 1, 3-Pro- 
panediol*. 

—, diphenyl ether. See Propane, 


1, 3-diphenoxy-*. 

—, methylene ether. See m-Diorane. 
—,a-methyl-. See 1, 3-Butanediol*. 
—, a,a, a’-trimethyl-. 2,4- 
Pentanediol, 2-methyl-*. 
Trimethylene methylene dioxide. 
See m-Dioxane. 
Trimethylenetrianiline. See sym- 
Triazine, hexahydro-1, 3, 5-triphenyl-. 
Trimethytene trisulfide. See Form- 
aldehyde, thio-(trimer). 


See 


Trimethylenimine  (tetrahydroazete; 
azetidine). CH2CH2CH2NH, — 57.06. 
ifs 

Col.liq.; odor NH;. D. 0.843, b.p. 63. 
Soly. ow. 

Trimethyl phosphate. See Methyl 
phosphate, 

Trinitrin. See Nitroglycerin. 
Trinitro-. See the parent com- 


pounds (e.g., for trinitrotoluene see 
Toluene, trinitro-). 

Triolein. See Glycerol, trioleate. 
Trional (2, 2-bis(ethylsulfonyl) bu- 
tan e*), CHsC(SO2C2Hs)2CH2CHs, 
242.26. Col.tab.f.al. oret. D. 1.251%, 
m.p. 74-6, b.p. d. Soly. 0.3w.; 
5.7al.; 4.71%et. 

sym-Trioxane (1, 3, 5-trioxane; a-tri- 
oxymethylene). OCH:OCH2:0CHa, 


l J 
90.05. Need. m.p. 64, b.p. subl. 46, 
Soly. s.w.; s.al.; 8.¢ 
—, 2, 4, 6-trimethyl-. 
hyde. 
sym-Trioxanetriimine, 
lide. 
Trioxymethylene. 
methylene. 
a-Trioxymethylene. 
Tripalmitin. See Glycerol, tripalmi- 
tate. 
Triphenyl. 


See Paralde- 
See Cyame- 
Polyoxy- 


See 


See s-Trioxane. 


See Terphenyl. 





58 


59 


60 


61 
62 


63 


64 
65 


66 


67 


68 


69 — 


70 
VW 


72 


73 


74 


75 


76 
77 


peibhenye® oe triphenyl deriva 
tives see parest compound: 
(e.g., for Peay a methane see M. etl 
ane, ‘triphenyl-). 
Triphenylamine*. (CsHs)3N, 245. 13 
Monocl.pr.f.et., n 1.35316, D. 0. 7748 
m.p. 126.5, b.p. 365. Soly. i.w. 
sl.s.al.; s.et.; v.s.bz.; s.acet. 
Triphenylené (henzofliphenanthrene 
isochrysene). CisHw, 228.09. h.er 
m.p. 198.5. Soly. i.w.; s.al.; s.et. — 
Tripropylamine*(n). (CH;:CHe 
CH2)3N, 143.17. Col.liq., n 1.4175619-4 
D. 0.75722, m.p. —93.5, b.p. 156 
Soly. v.sl.s.w.; al.; s.et. 
Tripropyl borate. See Propyl borate 
Triquinoyl hydrate. See Cyclohex 
anehexone, hydrate*. " 
Trisulfide, diallyl. 
sulfide. 
Tritan. 
—, a-benzyl-. 
tetraphenyl-. 
—, 4, 4’-dimethyl-. 
phenyldi-p-tolyl-, 
—, a-ethyl-. 
triphenyl-. 
—, m or p-methyl-. 
diphenyltolyl-. 
_—, a-methyl-. 
triphenyl-. 


Tritanol. See Carbinol, triphenyl-. 


sym-Trithiane. See Formaldehyde 
thio-. 


—, 2,4, 6-trimethyl-(a) (a-trithio. 
acetaldehyde; a-trimolecular  thioacet. 


aldehyde). _SCH(CH;)SCH(CHs3). 
Sees 180.27. 
247. 

—, 2,4, 6-trimethyl-(8)  (f-trithio- 
acetaldehyde; B-trimolecular thioacetal- 
dehyde), ee SUR Ors 


SCHOH:, 180.27. m.p. 126. 


See Allyl tri 


See Methane, triphenyl-. 
See Ethane, 1, 1, 1, 2: 


See Methane 
See Propane, 1,1, Lb 
See Methane 


See Ethane, 1,1, 1 





Pr. m.p. 101, b.p. 


—, triphenyl- (higher-melting) (f- 
trithiobenzaldehyde). [SCH(CeHs)]s 
366.32. Need. m.p. 225, Soly. sl.s. 


al.; s.ac.a., bz. 

— triphenyl-(lower-melting)  («# 
trithiobenzaldehyde). (SCHCeHs)s 
366.32. Wh.amor.powd. m.p. 160, 
b.p.d. Soly. i.w.; i.al.; v.s.chl.; s.bz. 
Tritopine. See Laudanidine. 
Trityl. See Methyl, triphenyl-. 
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need. f.et., m 1.50801100.1, 


281.62. Col.need. or 
m.p. 271 (276-7 d.). 
sl.s.c.al.; i.et. 


methyltropoline). CsH 


y.s.al.; v.s.et.; s.chl., bz. 


198-200. Soly. s.w.; i.al. 


gonine. 


} 


sl.s.c., 8.h.w.; sl.s.al. 


HeNCH2CH(NH:)COOH, 
m.p. 281-2. 


! 





10al.; s.bz.; pete te 


1 Tyrosine, 3, 5-diiodo-. 
gorgotc acid. 


181.09. Sh.need. m.p. 
0.041% w.; v.sl.s.al.; i.et. 


* 181.09. m.p. 310-4. 


Tropacocaine Wersoylpscudorts- 
peine). CisHisNOz, 245.16. 


Glit. 


D. 1.04319, 


m.p. 49, b.p.d. Soly.sl.s.w.; v.s.al.; 
v.s8.et.; v.s.bz., chl., NHsOH, 


49 —, hydrochloride. CisHiyNO»-HCl, 


pl.f.w. + al. 
Soly. s.w.; 


35 Tropinecarboxylic acid. Se 


See 


316. 


30 Tropaic acid. See Tropic acid, 


31 Tropic acid (a-phenylhydracrylic acid; 
tropaic acid). CcsHsCH(COOH)CH>- 
OH, 166.08. Need.or.pl.f.al. 

J 127-8, b.p.d. Soly. 2w.;s.al.;s.et.; 


m.p. 


52 —, tropine ester. See Atropine. 


33 Tropine (8-methyl-3- ot ag N- 
-Hyg.tab.f.et. n 1.481138, D. 1.03975, 
m.p. 63, b.p. 233. Soly. 


141.13. 


V.8.W.; 


—, chloroplatinate. (CsHisNO-HCl)2- 
PtCh 692.24. Or -ted monocl. 


m.p. 


e l-Ec- 


36 Tropoline, N-methyl-. See Tropine. 


37 di-Tryptophan (dl-B8-(3-indyl) ala- 
nine; dl-a-amino-3-indolepropionic 
% cd). inde ie ENED GOOR, 
204.11. Col. hex.pl. m.p. 283-5 


. Soly. 


88 d-Tryptophan (d-s- ndet)plonine; 
~ d-a-amino-3-indolepropionic acid), Cs- 


204.11: 


be inode deey (l-a-amino-3-indolepro- 
1 onic cid 1-8-3-indylalanine). 
CcHANHCH: CCH:CH(NH»)COOH, 


Loh; bsi bi | 
204.11. Col.hex.leaf. m.p. 293—5(289 
d.). Soly. 1.14%, 2.7975w.; sl.s.al.; i.et. 


0. Tyramine (p-(8-aminoethyl) phenol; p- 
hydroxyphenethylmiane). HOC 

‘CH2NHe, 137.09. Need. or leaf.f.bz. 
m.p. 161, b.p. 180. Soly. 1.05c.w.; 


6H4C Ho- 


Todo- 


92 di-Tyrosine (dl-$-p-hydroxyphenylala- 
nine). HOCsHsCH»CH(N H2)COOH, 


Soly. 


93 d-Tyrosine (d-§-p-hydroryphenylala- 
nine). HOCseHsCH2CH(NH2)COOH, 








94 


95 
96 


97 


98. 


99 
00 
OL 
02 
03 


04 
05 


06 
07 


08 
09 


10 


11 


12 


767 





1-"Tyrosine (l-a-amine-p-hydroxyhy- 
drocinnamic acid;  1-B-(p-hydroxy- 
phenyl)alanine). HOCsHiCH2CH- 
(NH2)COOH, °181.09. Sm.silk.need. 
f.w., n 1.550, 1.600, 1.680. | D. 1.45622, 
m.p. 295.d. Soly. 0.04875, 0.23875w.; 
0.01% 95%, “i.abs.al.; icet.; s.alk.; 
i.acet. 

Ulexine. See Cytisine. 

Umbellic acid (2, 4-dihydroxycin- 
namic acid). (HO)2C6H3CH:- 
CHCOOH, 180.06. Yel.powd, m.p. 
240 d. Soly. sl.s.w.; 8.al.; i.et.; i.bz., 
ler. 

Umbelliferone ne hydroxycoumarin) . 
CoHsO;, 162.05. Need. m.p. 225-7, 
b.p. subl. Soly. 1 w.; s.al.; sl.s.et.: 
s.H2SOs. 

Undecan-. See Hendecan-. 
Undecene*. See Hendecene*. 


Undecenoic acid*. See Hendecenoic 
acid*, 

pri-n-Undecyl alcohol. See 1- 
Hendecanol*, 

Pop athe eg Bae See Hendeca- 
na 

n-Undecylamine. See Hendecyl- 
amine*, ; 
n-Undecyl cyanide. See Lauroni- 
trile. 

B-Undecylene. See 2-Hendecene*. 
6-Undecylenic acid. See 9-Hen- 
decenoic acid*. 

n-Undecylie acid. See Hendecanoic 
acid*, 

Uracil(2, 4(1, 3)-pyrimidinedione). 
be Ase Pee padi Need. 
tee ae et es 
fw. m.p. 338. Soly. v.sl.s.c., v.s. 
h.w.; i.al.; s.et.; 8. NHsOH. 

—, 5-methyl-. See Thymine. 
Uramil (5-aminobarbiturie acid; dial- 
uramide; murexan). NHCONHCC- 


| 
CH(NH2)CO, 143.06. Need. Soly. 


ee 
sl.s.h.w.; s.NH4iOH, c.H2SO4, NHs. 


p- Vaskeine (tetrahydro-sym-tetrazine- 
dione; diurea). FRAHCONBNEC Gy 


116.06. Msneet, pr.f.w. m.p. 570. 
Soly. sl.s.w.; sl.s.al.; sl.s.h.ac.a. 


Urea (carbamide). NH2CONHa2, 60.00. 
Col.tetr., n_ 1,484, .1.602. ._D. 1.335 
m.p. 132.7, b.p. d. Soly. 785, 
119.3%w.; 15.8al,, sl.s.et.; s.conc. 
HC}; i.chl. 


—, chloride. See Carbamyl chloride. 





For explanations and abbreviations see beginning of table. 
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Urea, acetonyl- (1-wrerdo-2-propan- 
one). CHsCOCH2zNHCONHs, 116.08. 
Pr. D. 0.80181, m.p. —41, b.p. 82. 
Soly. s.w.; s.al.; s.et. 
—,acetyl-. CHsCONHCONT:, 
102.06.. Need.f,w. m.p. 218-9, b.p. 
d. Soly. 1.22%w.; 1%al.; slis.et. 

—, N-acetyl-N’-methyl-. “CHsCO- 
NHCONHCHs, 116.08. CGol.monoel. 
f.w. m.p. 180, bp. d..Soly. s.w.; 
s.al.; sl.s.et. 

—, acetyl-thio-~ _(N-(thiocanbamyl) 
acetamide). CH; CONHCSN Hz, 118.12. 
Pr.f.w. m.p. 165-6. Soly. sl.s.w.; 


s.al.; sl.s.et, \ 
—, allyl- (2-propenylurea*).  C3Ho- 
NHCONHs:, 100.08. Need.f.al. m.p. 
85. Soly. v.s.w.; v.s.al\; sl.s.et.; 
sl.s.chl.; i.pet.eth., tol., CS. 
—, N-allyl-N’-phenyl-.) CsHsNH- 
CONHCoHs, 176.11. Need:f:b2: mp. 
115.5. .Soly. v.sl.s.w.;.8.al,; s:bz;, 
—, allyl-thio- (thiosinamine; 
propenylthiourea; allyl 
CHs:CHCH:NHCSNHzg, 116.14. Col. 
monocl. or rhomb., wn 71.6345478 
liq. Ds 1.21938, m.pl: 78.4. Soly. 
3w.; 8.al.; sl.s.et.; i.bz. 
—, amino-, Seas Semicarbazide, 
benzoyl-thio- = (benzoylthiocar- 
bamide). CoHsCONHGSNHa, 180.14, 
Prf.al. m.p. 171., Soly.  sls.w.; 
s.al.; i,et. 

benzyl-* (benzylcarbamide). Co- 
H:CH:sNHCONE:, 150.09.» Col.need. 
fal. m.p. 147-8. Soly.''1:7%w.; 
8.al.; 0.36% %et.; 3.1%acet. 
benzyl-thio-~- (benzjylthiocar- 
bamide), CoHsCHzNHCSN Hg, 166.15. 
Pr.f.w. m.p, 162-4. Soly.. i.c.w.; 
1.31c.al. 
—, carbamyl-. See Biuret, 
—, WN, N'-diacetyl- = (sym-diacetyl- 
urea). CHsCONHGONHCOCHs,, 
144.08. Need.f.al. m.p. 152, b.p. 
subl.; d. 179-80. Soly. ‘V.sl.s.w.; 
sl.s.al. 
, N, N-diethyl-* (uns-diethylurea; 
N, N-diethylearbamide). (C2Hs5)2NC- 
ONH:, 116.11. Col.deliq.need.f.al. 
m.p. 74(70). Soly. v.s.w.; y.s.al.; 
1.86c.et. 
—, N, N’-diethyl-* (sym-diethylurea; 
N, N'-diethylcarbamide) . CO(NHC2- 
Hs)2, 116.11, Col.deliq.need.f.al. D. 
1.0415, m.p. 112(108), b.p. 263. 
Soly. v.s.w.; v.s.al.; v.s.et. 
—, N, N’-diethyl-thio- (81m-diethyl- 
thiourea; N, N’-diethylthiocarbamide). 
CeHsNHCSNHC:H,, 
m.p. 77, b.p. d. 


v.8.et. 


ee 
lsul focarbamide), 





132.17. 
Soly. s.w.; 


Cr.| 
s.al.; ‘| 


| 36 —, 


45 —, glyoxalyl-. 
46 —, 


47 —, 


48 —, isoamyl- ((y-methylbut 





29 —, N, N-dimeth 
ylurea). (CHs)aNC 
monoel.pr.f.me.al. D. 1.255, m.p 

| 182, . Soly. v.s.w.; v.sL6.al.; vishs.et, 

30 —, N, N’/-dimethyl-* (sym-dimethyl 
urea), bread ged yar 88.08, C 
rhomb, D. 1,142, m.p- 106(102.5 
b.p. 2 0. Soly. V.8.W.; 8.al.; i.et. 

31 —, N, N-diphenyl- "(uns-diphenyl 
urea), (Cults): NCONH 44, ihe AG 
rhomb.need. D. 1.27 ie 
b.p. d. Soly. pee nt ag eB. a 
s.chl. 

32 N, N'-diphenyl-. See Carbani 
tdduy.acouhS  cloe bag. 

33 —, sym-diphenyl-. Bas Carbisnlid 

34 —, N, N-diphenyl-thio-. | (CcoHs): 

228.17. Cr. MDs.» 186 


NCSNE:, 
Soly. i.w.; s.al. ; 

See Carbanilid 
See Car 


hr . (uns-dimeth 
shee 88.08. Co 


35 —, ditolylthio-. 
‘dimethyl-thio-. 
sym-di-o-tolylthio-. 
banilide, thio-o, 0 ’-dimethyl-. 
37 —, | p-ethoxyphenyl-. 
"p- phenetyl-. 
38 —, ethyl-*. NELCONHCHe, oH 9 
Col.monocl.pr.f.al. + et. D. 
m.p. 92, b.p. d. “soly: 
v.s.al,; iet.-lydian 
39 —, ethylene- (di 


See Urea 


a. 


ae (3)-¢midazol 


one). CH:NHCONH( CH2, 86.06, Co 
need, m.p, 131, Saly, s.h.al,; v.s 
s.et.; s.chl. 


40 —, ethylidene- (ompethylurcidong 
NHCONHCHOHs, 86.06. Col.ne 


scx R BERG 
m.p. 154, b.p. 160d. Soly. v.sl, 8.W. 
sl.s.al.; v.sl.s.et. 

41 —, N-ethyl-N’-phenyl-. 
CONHGeH,s, 164.11, 
99. Soly. s.al. 

42 —, furfuralmalonylthio-. 
bituric acid, 5-(2-fural)-2-thio-. 

43 —, glycolyl-. See Hydantoin. 

44 < glycolyl-thio-. See MWydantoin 
2-thio-. 


C:HsNH 
eed.f.al. m.p 


See Bar 


‘ See Allanturic acid. 
guanyl- Gig ad diamidine; 1 
cara ee 2C(:NH)NH 
CONHa:, 102.08. Pr-f.al. m.p. 108 
b.p. d. at 160, a 8.w.; 8.al, 
i.et.; s.pyr., chl., bz.,.CSez, a ‘ 
hydroxy-  (carbamide oxide 
NH:CONHOH, 76.05. Col. mere f. 
m.p. 128—-30(139-40), b.p. d,. Soly 
V.8.W.; 8.al. 
Durea® 
CsHiu NHCONHs, 1380.13. Coben’ m.p 
89-91. Soly. sl.s.w. 
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eee EEE ee 
- 49 fo we meonner (B-methylpropyl)-| 70 —, o~tolyl-.. CHsCsHsNHCONH:, 


| wrea* HCH2CH(CHs)2, 151,10. Leaf.f.al.m.p.190-1. Soly. 
116.11. tl i acet. m.p. 141. Soly. 0.25% w.; s.al.; s.et. 

| v.sl.s.et.; 8l.s.acet., bz. Ww -, m-tolyl-- CHsCsHsNHCONH:, 

50 —, a-lactyl-. Bee Hydanitoin, 5- 151.10. Leaf.f.w. m.p. 142-3, er ° 
methyl-. 8.w.; v.s.al.; sl.s.et. 


72, —,. p-tolyl-. CH3CsH NHCONH; 
51 —, ‘malonyl-. | She Barbiturie acid. 15110. Needf.w. m. Det 187. Soly: 


52 —, mesoxalyl-. See Allozan. 0.31w.; s.al.; 0.0622et, 

53 —, methyl-*. NH»CONHCHs, te 06.) 73 — ‘trimethyl-*. CH;sNHCON- 
Col.rhomb.pr.f.w. or al. D. 204,| ° (CHs)s, 102.09. Moneel! D.1.19, 
Sal. hha PBs d. Soly. att ae | io b.p. 232.5. Soly. v.s.w.; 

8.8. e : “O-v.s.al.;'s.et. 

aes, mothiyi=thio-. CH;NHCSNH;,| 74 Ureaaceticacid. See Hydantoic acid. 
oot Het Ty m.p. 118. Soly. s.w,;|-75 Wee UEe A: See Carbamic acid, ethyl 

sl.s.e : ester. ; 

* 55 — nitro-*.. NH:CONHNO», 105.05.) 76.—, methyl-. See) Carbamie acid, 

cer.fial.. or et. m.p. 155-6, b.p. methyl ester; ‘Carbamic acid, methyl-, 
exp. Soly. sl.s.w.; v.s.al.; v.s.et. «ethyl ester: a! 

56 —, oxaly]-. See Pen ahnas aera. V7 il ohenyir See’ Carbanilic acid, 

5% We bs eee orarsoxsky |, See: Viol-| 9g ae pialon. nee Gorbamnie acid, thiol, 

ster id, thiono-, 

58 —,: popbane til ay ak ed ed Aig ee wea P IGN ge 2 ie 
dulcin CoHsOCsHsNHCONH2,| 79 Uretidone, 4-methyl-. See Urea 

tpt ol.leaf, ine need. f.dil.a. m.p. ethylidene-. 
1 OO el cet ee Ot he-ri2b-W-i| 89. Orie, actd (2, 6, 8(1, 3, 9)-purinetri- 

59 —, Shanyict. OcHs:NHCONH: pat Yeni e 6, 8 triozypurine); CsH4Na- 
136.08, Monocl., n @1.602, 1.627.|  Soly. BOE UB O otha: Gale LOE 
D. 1.302, m.p. 147, b.p. 238. Soly.|  s.glyc., h.conc.H28Ou. 





sl.s.c., vs.h.w.; vis.al.: y.s.et. 
¢ , 8L —, 1-methyl-. CsHsNsO;, 182.08. 
60 —, phenylene-. | Seo 2(3)-Benz-| Gelnecd mp. 400d. Soly. 0,05" 
imidazolone. w.; v.sl.8.al, 


Shitr, ,hpeny -thio-. CsHsNHCSNH:,| 82 —, 3«methyl-. CsHsN.O;, 182.08. 
4. Col.need.f.w.. or  trim.f.al.|  Col.pr.f.w.. m.p. >360 d. Soly. 





De ai m,p. 154. Soly, 0,26}8w.; 0.38100w.; v.sl.s.al.; s.alk. 
83. —, 7Y-methyl-. CcsHsN.03, 182.08. 
62 —, 2-propenyl-*. See Urea, allyl-. Col.leaf.f.w. i m.p. *"370 a. Soly. 


63,—, propyl-*. CsH;NHCONH:, 1,251w.; s.alk. 
102.09. Col.cr, mp. 107. Soly.| 84 Wroteppine: See Hexamethylene- 


8.W. : tetramine. 

(64. —, tartronyl-. See Dialuric acid. | 85 dl-Usnicacid (dl-usninic acid). Crs- 
65 —,  tetraethyl-*.  (C:Hs)2NCON- HisOr, 344.12. Yel.monocl.pr. m.p. 
CsHs)2, 172.17. Liq. b.p. 210-5. 193. Soly. i.w.; v.sl.s.al.; 0.3et. 

oly. i.w.; 8.a.; i-alk. 86 d-Usnic acid (d-usninic acid). Crs- 


66 —, tetramethyl-*. (CH;)2.NCON- HisO7, 344.12: Yel.pr.f.al., n 1.463, 
~. (CHs)e, 116.11. Liq. D. 0.97215, 1.653, 1.780. m.p. 203, b-p. d. Soly. 
b.p. 177. Soly. v.s.al.; v.s.et. i.w.; V.sl.s.al.; sl.s.et. 
67 —, tetraphenyl- (N, N’-diphenjl-| 87 Uvie acid, Uvinic acid. See Pyro- 
carbantlide). | (Ce6Hs)zNCON(CeHs)2, tritaric acid. 

364.17. Col.rhomb. D. 1.222, m.D-| 88 Uvitie acid (5-methylisophthalic 

183. Soly. i.w.; s.al. acid). CHsCcHs(COOH):, 180.06, 

68 —, thio-  (thiocarbamide). NH:2- Col.needf.w. m.p. 290, b.p.. subl. 

CSNH2, 76.11. Rhomb.pr.f.al. D. Soly. sl.s.h.w.; v.s.al.;-v.s.et. 

A-BOOHS + | Hike De 182(174-6), b.p. d.) 89 Uvitonie acid (6-methyllutidinic 

Soly. 9.18%w.; s.al,; v.sl.s.et. acid; 2-picoline-4, 6-dicarboxylic acid). 

69 —, ¢ulosinitolyl CHsCcH»sNHCS- CHsCsH2N (COOH)s, 181.06, Col. 

NH2, 167.16:;, Pr.fal. m.p. 110-1. cr.powd. m.p. 274 d.. Soly, v.si.s.w. 
Soly. s.h.w.; v.s.al.; v.s.et, ‘s.a., aniline; v.sl.s.h.bz, 

a a ee 

For explanations and abbreviations see beginning of table. 
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Valeraldehyde (Pentanal*; n-valeric 
aldehyde; n-amyl aldehyde). CH:- 
(CH2)sCHO, 86.08. Liq., n 1.3882. 

D. 0.81854, m.p. —91.5, b.p. 103.4. 


Soly. sl.s.w.; v.s.al.; v.s.et. 

—, oxime (marthnat oxime*). CH3- 
(CH: )sCH:NOH, 101.09. Cr. m.p. 
52. Soly. s.w.; s.al. 

—, y-keto-. See Levulinaldehyde, 
Valeramide (pentanamide*). Seu 
(CH2)sCONH2, 101.09. Monocl. 


D. 1.023, m.p. 114-6(105. 8). Sob 


8.w.; s.al.; s.et. 


Valerie acid(active). See Butyric 
acid, a-methyl-, 
Valerie acid (n) (pentanoic acid*). 


CH;(CH2)sCOOH, 102.08. Col.liq., n 
1.4086. D. 0.942%%; 0.943544, m.p. 
— 59; — 34.5, b.p. 187. Soly. 3.76w.; 


wal.; wet 


—, amyl esitie (am 
pentanoate*), C4HsCOOCsHu, 172.16. 
Col.lig., nm 1.4145. D. 0.8819, m.p. 
—78.8, b-p. 203.7. Soly. ‘sl.s.w.; 
oal.; cet. 


—, butyl ester (butyl valerate; butyl 
pentanoate*), CH3(CH2)sCOOCsHs, 
158.14. Liq. D. 0.870038, m.p. 
—92.8, b.p. 185.6. Soly. -v.sl.s.w.; 
oal.; wet. 


—., ethyl ester. 

130.1. Col. liq:,; 
0.875672, m.p. 
Soly. 0.237%w.; oal.; et. 


—, 2-furylmethyl ester (furfuryl 
valerate). —CH3(CH2)s3COOCH2C,H30, 
182.11. Col.Jliq. -D. 1.028422, b.p. 
228-9764: 82-31." Soly. i.w.; alal): s.et.| 
—, isobutyl ester. (isobutyl valerate; 
B-methylpropyl pentanoate*). CH3- 
(CH2)sCOOCH2CH(CHs)2, 158.14. 
Col. sai D. 0.854, b.p. 167. Soly. 


icw.; ~al.; wet, 


—, pane ee ester (methyl pentanoate*; 
methyl valerate). CH3(CH2)sCOOCHs, 
116.09. Colliq. D. 0.910°, m.p. 
-91.0, b.p. 127.3.. Soly. v.sl.s.w.; 
wal.; wet. 


i valerate; pentyl 


CH:3(CH2)sCOOC3Hs, 
nm 1:3732%. D. 
—91.2) Dep. 145.5. 


,  p-phenylphenacyl ester. CH:- 
(CH2)sCOOCH2COC¢HsCeHs, 296.16. 
m.p. 63.5. 

—, piperazinium salt. 
HyCOOH, 290.25. 
112.5-13. Soly. s.w.; 
s.h.dioxane. 

, propyl ester (n-propyl n-valerate). 
CH3(CH2)sCOOC3Hz, 144.12. Col. 
liq. D. 0.889%, 4 167.5. Soly. 


w.; s.al.; #~et.; s.chl. 





CsHiwN22Ci- 
Wh.er. m.p. 
s.al.3""'7.et.; 








06 


07 


08 


09 


10 
11 


13 


14 


15 


16 


17 


18 
19 


20 


aA 


a-amino= t (Pathinepenta iikic 
acwtd *), CHsCH,CH2»CH(NH2)- 
COOH, 117.09. Leaf.f.w. m.p. 
291.5 d., b.p. B6bE — 10.75w.; 
sl.s.al.; i. et. 


A y-amino- (£uisionbeonten ort 
a, c.t d*), _CH3;CH(NH2)C HC He- 
COOH, 117.09. Cr. m.p. 193, b.p. 
d. Soly. V.8.W.; 81.8.a1.3 i.et.; i.bz., 
lgr. 

—, 6-amino- Cot minopentanoic 
acid*). NH2(CHp)4! OSE: t 

Leaf. m. P. 157, b.p. d 
sl.s.al.; 


—_—, amines Bite ata oe 
Arginine. 

—, a amino-s-methyl-. 
leucine. 


—, a-bromo- (2-bromopentanoic 
acid *), CH3(CH2)»CHBrCOOH, 
180.99. b.p.. °6719(126-3027),  Soly. 
sl.s:w.; v.s.al.; s.et. 
—, —, ethyl ester. 
pentanoate*). 
COOC2Hs, 209.02. 
b.p. 192(74-61). 
et. 

—, a, 6-dilamino-. See Ornithine. 
—, a-ethyl- (2-ethylpentanoic acid*; 
3-hexanecarborylic acid;  ethylpropyl- 
acetic acid): CHLCH:CH:CH(C: ae 
COOH, 130.11.  Col.oil. b.p. 209.2 
Soly. i.w.; s.al.; s.et. 

—, B-ethyl- (3-ethylpentanoic acid*; 
B, B-diethylpropionie acid). (C2Hs)- 
CHCH:COOH, 130.11, Oil. b.p. 212. 
—, a-hydroxy- Cohudvosupentonose 
acid*; valerolactic acid). 2C Hs 
CHOHCOOH, 118.08: ies pl. m.p. 


117.09. 
Soly. V8.3.5 
See 


See Iso- 


ethyl 2-bromo- 

HeC HeCH Br- 
Liq. D. 1.22648, 
Soly. i.w.; ~al.; 


34, b.p. subli Soly. v.s.w.; v.s.al. 
v.8.et. 
—, y-hydroxy-, lactone (4-hydrory- 


pentanoic acid lactone; pe ab cael 
CH;CHCH:CH2COO, 100.06. Liq. 


| eee eed FS 
D. 1.072, m.p. —31, b.p. 206-7. 


Soly. s.w.; s.al. 
—, y-keto-. See Levuliniec acid. 
a-methyl- — (2-methyl pentanoic 
acid*; methylpropylacetic acid). CHs3-- 
(CH2)sCH(CHs)COOH, 116.09. Col. 
liq. D. 0.92822, b.p. 193.5. Soly. 
0.57 w.; s.al.; s.et. 
—, #-methyl- 


’ 


(3-methylpentanoi¢e 
acid*; sec-butylacetic acid). *HsC H= 
(CHs)CH»COOH, 116.09. Liq. D. 
0.9304, b.p. 195-6. Soly. s.al.; s.et. 

—,a,B, +, 6-tetrahydroxy-. See Ara- 
bonic acid, 
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22 Valerie anhydride (pentanoic anhy- 


dride*). [CH3(CH2)3CO}20,. 186.14. 
Col.liq. ~ 0.92922, m.p. —56.1, 
b.p. 215. Soly. d.h.w.; s.d.al.; v.s.et. 


Valerolactic acid. See Valeric acid, 
a-hydroxy-. 

y-Valerolactone. 
y-hydroxy-, lactone. 


Walerone. See 4-Heptanone, 2, 6-di- 
methyl-*. 


WValeronitrile (pentanenitrile*; n-butyl 
cyanide). CH3(CH2)sCN, 83.08. Col. 
liqa., n 1.3909. D. 0.801422, m.p. 
—96.0, b.p. 141. Soly.i.w.;s.al.; s.et. 


Valerophenone (butyl phenyl ketone). 
CH:3(CH»2)sCOCcHs, 162.11. Liq. b.p. 
239.5. Soly. i.w.; v.s.al.; v.s.et. 

—, y-keto- (1-phenyl-1, 4-pentanedi- 
one; phenacylacetone; B-acetylpropio- 
phenone; a-acetonylacetophenone). _ Ce- 
HsCOCH2CH2COCH:, 176.09. Yel. 
oi. D. >1, b.p. 162% d. Soly. 
sl.s.c.w.; i.alk, 


Valeryl chloride 


See Valeric acid, 


(pentanoyl chlo- 


ride*). CHs3(CH2)3COCI, 120.53. Col. 
liq., m 1.41555.. D. 1,016, m.p. 
—110.0, b.p. 128. Soly. d.w.; d.al.; 
cet. 

Valerylene. See 2-Pentyne*. 


di-Valine (dl-a-aminoisovaleric acid; 
dl-2-amino-3-methylbutanoie acid*). 
(CH;)2»>CHCH(NH2)COOH, 117.09. 
Monocl.leaf.f.al. m.p. 298(292) d., 
b.p. subl. Soly. 7.44%, 13.317 w.; 
0.571% 75%, 0.0149 100%al.; i.et.; 
i.acet. 


d-Valine (a-aminoisovaleric acid). 
(CHs)2>CHCH(NH:)COOH, 117.09. 
Hex.leaf.f.al.; pr.f.w. m.p. 315 d., b.p. 
subl. d. Soly. 9/116-5w.; v.sl.s.al.; i.et. 


1-Valine (l-a-aminoisovaleric acid; 1-2- 
amino-3-methylbutanoic acid*). (CH3)2- 
CHCH(NH:)COOH, 117.09. Leaf.f. 
al. m.p.-293 d. Soly. 5.3°°w. 


Valylene. Mixt.(?). Col.liq. b-p. 50. 
Soly. i.w.; v.s.al.; et. 


Vanillaldehyde. 


Vanillic acid (4-hydrory-3-methory- 
benzoic acid), CH3;0(HO)CseHsCOOH, 
168.06. Col.need.f.w. m.p. 207, b.p. 
subl. Soly. 0.12", 2.5 w,; v.s.al.; 
V8.6. 


See Vanillin. 


ae, HO(CH:0O) CcHs- 
Col.need. m.p. 


Soly. i.w.; v.s.al.; v.s. 


, ethyl — ester. 
COOC:Hs, 196.09. 
44, b.p. 293. 





et.; s.alk. 


38 Vanillin (vanillaldehyde; 


_H;sCHO, 


39 


40 


41 —, acetyl-. 


42 


43 


44 


45 


46 


47 


48 


50 


51 


52 








4-hydrory-3- 
methoxrybenzaldehyde; protocatechualde- 
hyde 3-methyl ether). CH3s0(OH)C¢r- 
152.06. Col.monocl.need.f. 
w. D. 1.056, m.p. 81-2, b.p. 285. 
Soly. i.c., 5h.w.; v.s.al.; v.s.et.; s.chl., 
glyc. 

—, acetate (4-acetoxy-3-methoxry-benz- 
aldehyde; acetylvanillin). CH:0- 
(CHsCOO)CcsH3CHO, 194.08. Col. 
need. m.p.77. Soly. v.sl.s.w.;v.s.al.; 
v.s.et. 

ethyl ether. See 
4-ethory-3-methoxry-. 

See Vanillin, acetate. 
5-bromo- (5-bromo-4-hydroxry-3- 
methoxrybenzaldehyde). CH30(OH)- 
BrCcH2zCHO, 230.97. Col.leaf. m.p-. 
big Soly. i.w.; s.h.al.; sl.s.c.et.; sl.s. 
c.bz. 


Benzaldehyde, 


5-chloro- (5-chloro-4-hydroxy-3- 
methoxzybenzaldehyde). CH30(OH)- 
ClCsH2zCHO, 186.51. Col.pl. m.p.- 
164-5. Solly. i.w.; s.h.al. 

Vanillyl alcohol (4-hydroxy-3-meth- 
oxybenzyl alcohol; vanillic alcohel). 
CH;0(HO)CcH3sCH2OH, 154.08. Col. 
need.f.w. or bz. m.p. 115, b.p. d. 
Soly. v.s.h.w.; v.s.al.; v.s.et. 


Wasicine. CuHwN20,188.11. Need. 


m.p. 198 d. Soly. sl.s.w.; s.al.; sl.s. 


et.; s.chl.; sl.s.bz.; i.pet.eth. 
Veratraldehyde (3, 4-dimethorybenz 
aldehyde; protocatechualdehyde dimethyl 
ether; 3, 4-dimethoxybenzenecarbonal*), 
(CH30)2CceHsCHO, 166.08. Col.need. 
fet. m.p. 42-3(44-5), b.p. 283. 
Soly. 1., sl.s.h.w.; v.s.al.; v.s.et. 
Veratric acid (3, 4-dimethorybenzoic 


acid; protocatechuic acid dimethyl 
ether). (CHs0)2CcHsCOOH, 182.08. 
Cr.f.w. m.p. anh. 181, b.p. subl. 


Soly. 0.0514, 0.610w.; v.s.al.; v.s.et. 


Veratrine (crystalline) (cevadine). 
Cs:3HigNOo, 591.39. Col.cr.f.al., [a] 
+ 12.559" in al. m.p. 205 d, Soly. 
0.11 c.w.; s.al.; s.chl. 


Veratrole (1, 2-dimethoxrybenzene*; 
pyrocatechol dimethyl ether). CeHs- 
(OCHs)2, 138.08. Col.er. D. 1.086%; 
1.0812%, m.p. 22.5 (19-20), b.p. 
206-7. Soly. sl.s.w.; s.al.; s.et. 

—, 4-allyl- (eugenol methyl ether; 
methyleugenol). H::CHCH2CeH3- 
(OCHs)2, 178.11. Col.lig., n 1.5383". 
D. 1.0554, b.p. 248-9. Soly. i.w.. 
cal.; wet, 

—, 4-propenyl- (isoeugenol methiyl 
ether). CHsCH:CHCcsH3(OCHs):. 
178.11, _(Col.liq., n ..1.5720u.5, D. 
1.05512, b.p. 262-4, Soly. i.w.; s.al. 
8.et. 


For explanations and abbreviations see beginning of table. 
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Veronal. See Barbital. '| 15 9-Xanthene-o-benzoie acid, 9-hy- 
I-Vicine. C10H1s07N:, 304.16. Need. droxy-, lactone. See Fluoran, 
m.p. 242. Soly. s.w.; i.al.; s.me.al. N76, 3, 4, 5, 6-tetrahydroxy-. i ded 
Vinaconic acid (1, 1-cyclopropanedi- Gallin. v * 


carboxylic acid*; ethylenemalonic acid). 


CH2CH:C(COOH):, 130.05. Tricl. 
esl 


need.f.et. m.p. 175, b.p. 21039. 
v.s.w.; 8.al.; s.et. 

Vinetine. See Oxyacanthine. 
Vinyl alcohol (ethenol*). CH2:CHOH, 
44.03. 


Soly. 


Vinylamine ° (ethenylamine*), CH2:- 
CHNH2, 43.05. Liq. -D. 0.83222, 
b.p. 56. Soly. ow.;s.al.; cet. 

Vinyl bromide (bromoethene*; bromo- 


77 9-Xanthenone. ‘anthor 
78 Xanthie acid, ethyl ester (ethyl 


See Xanthone. 


ethoxymethanethionothiolate*; ethyl xan- 
shevenate): pe aoe 

r., garlic odor. - 4,08542,: bp. 
200 (91-318), % 


79 Xanthine (2, 6(1, 3)purinedione; 2, 6- 
152.06. 


dioxypurine), CsHsN4On, 

Yel.-wh.powd.; sm.ph.become anh. at 
125. m.p. >150 d:, bsp.) subl. d. 
Soly. 0.2617 w,; 0,033%al,; v.s.alk. ; 


ethylene). CH2:CHBr, 106,94. Liq.,| 80 —, i, 3-dimethyl-.. S heophyl- 
m 1.4462. D. 1.51674, m.p. —137.8| line.” “| eet Sieephyl 
b.p. 15.8. Soly.i.w.; ~al.; cet. 


Vinyl chloride (chloroethylene; chloro- 


81 —, 3, 7-dimethyl-. See Theobromine. 


ethene*) CH2:CHCl, 62.48. Gas. D.| 82 —, 1,3, 7-trimethyl-. See Caffeine. 
ee B) Soly, dete. Pits Aaa 83 Kauthagena mide: See Carbamic 
Vinyl cyanide. See Acrylonitrile. pet, Botonery elie he 5 roe Me 
Vinyl ether (ethenyloryethene*; di-| 54 Xanthogenic acid» (thiolthiono- 
vinyl ether). (CH2:CH)20, 70.05. Col.) carbonic, acid Orethyl, ester; _ ethyl- 
lia, D. 0.77433, b-p. 39(38.3), Soly.|  Tanthogenic a ¢ 4 d). C:HsOCSSH, 
foil LL bare 122.17. Lid. D.. >1,, mp. 53, 
Vinyl iodide (iodoethylene;  iodoeth- b.p. 24d, Soly. v.sl.s.(i.).w, 

ene*), CH :CHI, 153.94. Liq. D.| 85 —, ethyl-. See Xanthogenic acid. 


2.089, b.p. 56. Soly.i.w.; »al.; eet.; 
s.chl., bz., tol., CS. 

Vinyl sulfide (ethenylthioethene*; 
divinyl sulfide). (CHe:CH)2S, 86.11. 
Oil. D. 0.912, b.p. 101. Soly. sl.s. 
w.; wali; wet. 

Vinyl tribromide. See Ethane, 1, 1, 2- 
tribromo-*. 

Vinyl! trichloride. See Ethane, 1, 1; 2- 
trichloro-*, 

Violuric acid (alloxan 5-oxime; 5-iso- 
nitrosobarbituric acid; oximidomesozal- 


86 Xanthone | (9-xanthenone; 


Sdaas 
88 


89 Xenylamine 


diphenyl- 


ene ketone oxide). CO:(CoH4)2:0, 
196.06. Wh.need.f:al. mvp. 174, wk 
351. ‘Soly. sl.s.h.w.; 0.55¢., 6,71h.al.; 


sl.s.et.; sl.sibz., lor. 


1, 7-dihydroxy-. See Huxan- 


thone., 
—, 1, 7-dihydroxy-3-methoxy-. 
See Gentisin. 


7 ; (p-biphenylamine; 4- 
aminobiphenyl; p-phenylaniline). Co- 


ylurea). CONHCONHCOC:NOH, HiCeHs4N He, 169.09, Co). leaf.f.dil. 
| al. D. 1.16038, m.p. 53, b.p. 302. 

157.05. Rhomb. m.p. .—H:20, 100; Soly.  sl.s.c.w.;  44.18195al.; vis.et.; 

224d. Soly. s.h.w.; s.al. 58'.5me.al.; s.chl, 

Vitamin C. See l-Ascorbie acid. 90 Xenyl isothiocyanate, Xenyl 


Wintergreen oil. 
methyl ester. 


Wood alcohol. 
Wood sugar. 
Xanthaline. 


See Salicylic acid, 


See Methanol, 
See 1-Xilose. 


Ca Hs6Ne0o, 652.80. 


Cr.powd. m.p. 208. Soly. i.w.;: v.sl.s. 
h.al, 
Xanthene (dibenzo-1,4-pyran;  di- 


phenylmethane oxide; o, 0o’-methylenedi- 
phenyl ether), CoHsOCcoHiCHa, 182.08. 


eee 
Leaf.f.al. m.p. 100.5, b.p. 315. Soly. 
v.sl.s.w.; sl.s.al.; s.et.; s.bz., chil., 
CS8:,H:S0,. 





91 Xylene, 


92 


93 


muStard oil. 


See Isothiocyanic acid, 
xenyl ester. ' , 


musk. See Benzene, 
1-tert-butyl-3, 5-d dim eth y 1-2/4; 6- 


trinitro-. 


o-Xylene (1, 2-dimethylbenzene*). 
CeHa(CHs):, 106.08, ol.liq., n 
1.507775. D. 0.874538, m.p. —29 
(—27.1), b.p.144. Soly. i-w.; v.s.al.; 
v.8.et. 

—, abromo- = (0-xylyl bromide: 
w-bromo-o-cylene). CHsCoHsCHeBr, 
184.99. Pr. D. 1.881%), mep. 21 
b.p- 217.7. Soly-i.w.; s.al.; vis.et. 





* Name approved by the International Union of Chemistry. 
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ye 


95 


97 


98 
99 


00 
01 


| 02-—,.: 3,.5-dinitro- 


03 


| Oflu: 


05 —, 
_, benzene*). 


o-Xylene, 4-bromo-  (as-bromo-o- 
xylene). BrCsHs(CHs)2, 184.99. Liq. 
m.p. —2, b.p. 214. Soly. i.w.; v.s.al.; 
v.s.et. : 
—, echloro- (o-¢ylyl — chloride; 
w-chloro-o-rylene; o-tolyl chloride 
Gametetyy: CH;CsH4CH2Cl, 140.53. 
iq. b.p. 199. Soly. i.w.; al.; 
cet, 
_, a, a'-dibromo- (o-xylylene 
bromide; o-rylylene dibromide; w, w/- 
dibromo-o-x ybe nie). CsHs(CHsBr)2, 
263.89. Rhomb.er.f.chl. D.. 1.988, 
m.p. 95, b.p. d. Soly. i.w.; v.s.al.; 
20 et. 
—, a,a'-diechloro- (o0-rylylene (di-) 
chloride; w, w’-dichloro-o-xrylene). 6 
H4(CH2Cl)2, 174.98. Monoel.f.pet.eth. 


D. 1.393%, map. 55, b.p. 241.» Soly. 
i.w.; v.8.al,; v.s.et.; v.s.chl. 

—, dihydro-. See Cantharene. 

—, 3, 5-dihydroxy-. See Resor- 
cinol, 4, 5-dimethyl-. . 

—, 8, 6-dihydroxy-, See Hydro- 


quinone, 2, 3- dimethyl-. 
—, $8, 4-dinitro-. (1, 2-dimethyl-3, 4- 
dinitrobenzene), (N OF eee eng 
196.08. Need: m.p. ‘82, b.p 
exp. 413. Soly. valk s.al.; v.s.et:; 8. ant 
C82, bz: \ F 
(L, 2-dimethyl-3, 5- 
‘dinitrobenzene). (NOz)aCsH2(CHs)2, 
196.08. Yel.needf.al. mp. 75-6. 
Soly. s.al.; vy.s.bz., chl.; s.acet. 
— 3, 6-dinitro- (2, 3-dimethyl-1, 4- 
dinitrobenzene). (NOs) :C oH CH)e, 
196.08. Col.cr.f.al, m.p. 89—-90(56). 
aoe v.sl.s:w.; s.al.; s.et.; s.chl.; acet., 


4, 5-dinitro- , 2-dimethyl-4, 5- 
“| ‘@inttrobenzene). ¢ NOD sCutts(CH) 
'» 196.08. ° Need: f.al. m.p. 


Soly. v.sl.s.h.w.; v.sl.s.al.; 
C8:, acet., bz.; sl.sipet. eth, 
4-ethyl- © (4-ecthyl-1,, 2-dimethyl- 
Xen Fia)aC CsHsCoHs, 134.11. 
2; m.p. <—20, b.p. 
Soly. i.w.; vib-al.s s.et. 
NO2CsH3(CH3)2, 151.08. 
1.1475, m.p. 
Soly.: <i.w.4 


8.et.; si ne 


Liq: “D. 0: 
189 (183-4). 
—, 3-nitro-. 
Liq. or need.f.al. D. 
7-9, b.p.  245(250.8). 


! s.ali 


-—, 4-nitro-. NO2CoH3(CHs)2, 151.08. 
Yel.prf.al. D. 1.139%, m.p,. 30, b.p. 
258. Soly. i.w.; ~al.; s.et. 

m-Xylene (, BS dimeth yRbenzei). 
6H «(CHs)2, 106.08. - Col.liq., n 

1.499624, D. Q. 86845; 0. 864122, 

m.p. rch fs eke 4), D.p. 

Soly. i.w,; v.s.al.;_v.s.et. 





138.8.| 


09 


10 


i1 


12 — 


13 


4 
15 
16 
17 


18 


19 


20 


2a 


22 


23 


265 


‘sl.d. “Soly. i.w.; v.s-al.; 


—, a-bromo=- (m-zrylyl bromide: o- 
bromo-m-xz y lene). CH3CeéHiCHeBr, 
184.99. Liq. D. 1.371%, b.p. 215.8 
v.s.et. 
(as-bromo-m-zylene). 
BrCcoH3(CHs)s, 184.99. Liq. . b.p. 
203... Soly. t.w:; v.s.al.; v.s.et. 

—, a-chloro- Conti eharsde, wo 
chloro-m-aylene; m-tol chloride 
(incorrect)). OH,CrELCLLCIL, 140.53. 
Lig. D. 1.0642, b.p. 196, Soly. 
i.w.; Sal.; cet. 

—_, 4, 6-dibromo- (4, 6-dibromo- 
1,3- Sdinhethylbenceme) Cs«H2Br2(CHs)2, 
263. 89. Cr. m.p. 69-72, b. Pp. 255-6. 
Soly. isw.; slis.c., s.h.al. 


—, 4-bromo- 


—, a, adichloro- (m-rylylene (di-) 
chloride; w, w’-dichloro-m-xylene) . 6- 
HaCH 4Cl)e, 174.98: -Col.cr. - D. 
1.30242, m.p. 34.2, b.p. 255. Soly. 
i.w.j V.8.al:; v.s.et. 

—, 2, 4-dihydroxy-. See © Resor- 
cinol, 2, 4-dimethyl-. 

—, %, 5-dihydroxy-. See Hydro- 
quinone, 2, 6-dimethyl-. 

—, 4, 6-dibydroxy-. See Resor- 


cinol, 4, 6-dimethyl-. 

—, 2%, 5-dinitro-  (1,:3-dimethyl-2, 5- 
dinitrobenzene*), (NO2)2C6H2(CHs)2, 
196.08, Ylsh.cr.f.al. m.p.101,. Soly. 
s.al.; s.et.; s.CS2, chl., bz. 

—, 4-ethyl-  (l1-ethyl-2; 4-dimethyl- 
benzene*). (@Hs)2CaHsCalle, 134.11. 
Col.liq- D.. 0.868632, m.p. <—20, 
b.p. 185-6. Soly, i.w.; v.s.al.; s.et. 
—, 5-ethyl- (aa ethyl-3, Bedimathyl- 
benzene*). (CH3)2C aHsCalte. 134.11 
Col.liq. D, 0.8612, m.p. <20, b. pD. 
185. Soly. i.w.; s.al.; s.et. 


—, hexahydro-. See, Cycloherane, 
1, 3-dimethyl-. 

—, 2-nitro-, NO2CéH3(CHs)2, 151.08. 
Liq. D..1.1124, m.p. 13, b.p. 225. 
Soly. i.w. 


—,4-nitro-. NOsCsHs(CHs)2, 151.08. 
Liq. D.. 1.1355, m.p..2,, b.p. 244, 
Soly. i.w.; s.al.; s.et. 


—, 5-nitro-. NO2CéHs(CHs3)2, 151.08. 
Col.need.f.al. m.p. .71, .b.p. 273.7. 
Soly. i.w,; v.s,al.; v.s,et. 


2, 4,.6-trinitro-, (NOz)3Cc H- 
(CHs)2, 241,08. Rhomb,need.fial. ++ 
bz. D. 1.60419, m.p. 181.5.. Soly. 
i.w.; 0.039c.al.; sl.s.et. 


b-¥zlene (1, 4-dimethylbenzene*). 
4(CHe)2,_. 106.08. ol.monocl. 
liq.. n 1.49734162. D. 0.861222, 
15-6(11-2), b.p. 188. Soly. 
y.s.al.; v.s.et. 


Cer 
or 
m.p. 
i.w.; 


1 ee 


For explanations and abbreviations see beginning of table. 
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p-Xyl ene, a-bromo- (p-rylyl eee 
w-bromo-p-xylene). CHsCsHsCHo- 
Br, 184.99.:Need.f.al. D. 1.323722, ‘m. p. 
38(34-5.5), b.p. 220.7. Soly. i.w.; 
y.s.al.; v.8.et.; v.s.chl. 

2-bromo-_ (eso-bromo-p-xylene). 
BrCcH:(CHa)e, 184.99. Liq. m.p. 
9, b.p. 200. Soly. i.w.;  v.s.al.; 
v.s.et. 

—, a-chloro- (p-rylyl chloride; w- 
chloro-p-xylene; p-tolyl chloride (incor- 
rect)). CH3CseHsCHeCl, 140.58. Oil. 
b.p. 202. Soly.i.w.; al.; ~et. 

—, a,a’-dibromo- (p-zylylene_ bro- 
mide; p-xylylene dibromide). CeHs- 
(CH2Br)2, 263.89. Monocl.f.bz. D. 
2.0129, m.p. 143.5, b.p. 245. Soly. 
i.w.; v.s.al.; 2.65%et.; s.h.chl. 

—, «,a’-dichloro- (p-zylylene (di-) 
chloride; w,w'-dichloro-p-xylene). Ce- 
H.(CH2Cl)2, 174.98. Monoel.pl. or 
leaf. D. 1.4179, m.p. 100.5, b.p. 
240-50. Soly. i.w.; s.al.; v.s.et. 


—, 2, 5-dihydroxy-. See Hydro- 
quinone, 2, 5-dimethyl-. 
—, 2, 6-dihydroxy-. 
2, 5-dimethyl-. 

—, 2, 3-dinitro- (1, 4-dimethyl-2, 3- 
dinitrobenzene).. (NO2)2CsH2(CHs)s, 
eee 08. Monocl.pr.f.al. m.p. 93. Soly. 

; 8.h.al.; s.et.; s.chl., acet., bz. 

_, oe 5-dinitro- (1, 4-dimethyl-2, 5- 
dinitrobenzene). (NOz)2CsH2(CHs)s, 
196. 08. Yel.need.f.al. m.p. 147. Soly. 
i.w.; 8.h.al.; s.h.et.; s.bz., acet. 


—, “2, 6-dinitro- (2, 5-dimethyl-1, 3- 
dinitrobenzene). (NO2)2Cc6H2(CHa)2, 
196.08. Need.f.al. m.p. 123-4. Soly. 
i.w.; sl.s.al.; s.et. 

2-ethyl-  (2-ethyl-1, 4-dimethyl- 
benzene*). (CHs3)2C ag eh, 134.11. 
Liq. D. 0.875%, a <-—20, b.p. 
185, Soly. i.w.; sl.s.al.; s.et. 

—, hexahydro-. See Cyclohexane, 
1, 4-dimethyl-. 

—, 2-nitro-. NOsCsH3;(CHs)2, 151.08. 
Yishliq. D. 1.132, b.p. | 239.9. 
Soly. i.w.; s.al.; s.et. 
—, 2,3, 5-trinitro-. 
(CHs)2, 241.08. Col.monocl.need.f.al. 
D. 1.59%, m.p. 140, b.p. exp. 410. 
Soly. v.sl:s.w.5 s.h.al.; sl.s.et. 

a, «'-Xylenediol. 
col. 
o-Xylene-4-sulfonic acid (3, 4-zry- 
lenesulfonic acid). (CHs3)2CsHsSOsH, 
186.14. Pl.f.dil.H2SO.4. m.p.d. Soly. 
8.W. 


See Resorcinol, 


’ 


(NO2)3CeH- 


See Xylylene gly- 








42 


43 2 


44 


45 


46 


47 3. 


48 


49 


50 p-Xylic acid.. 


51 
52 2 


53 
54 


55 


56 


57 


25 
o-xylenol). 
Lng.need.f.w. m.p. 
Soly. s.w.; s.al. 
4-Xylenol (2, Aneanahelntarh enol: as- 
m-wylenol): (CH3)2Cs6H30H,. 122.08. 
Col.need. D. 1.03622, m.p. 26, 
b.p.. 211.5. Soly. v.sls.w.;  ~al.; 
cet. 
2, 5-Xylenol (2, 5-dimethylphenol; p- 
azylenol). (CHs3)2CsH3sOH, 122.08. Col. 
monocl.f.al. + et. D. 1.16914, m.p. 
74.5, b.p. 211.5. Soly. s.w.; s.al.; 
v.s.et. 
2, 6-Xylenol (2, 6-dimethylphenol, vic- 
m-xylenol). (CHs3)2CeHs0H, 122.08. 
Col.leaf. m.p. 49, b.p. 212. Soly. 
s.h.w.; s.al. 


3, 4-Xylenol 


3-Xylenol (2, 3-dimethylphenol; vic- 
(CHs)eCeHsOH, . 122.08. 
75, D.p... 218. 


8, 4-dimethylphenol; as- 
o-rylenol). (CH3)2CsH30H, 122.08. 
Need.f.w. D. 1.023}%, m.p. 65, 
ae 225. Soly.s.w.; s.al.; cet. 
5-Xylenol (3, 5-dimet. tap ehenols 
ym-m-xylenol). (CHs3)2CsH3;0OH, 
132" 08. Need.f.w. m.p. 68(64), b.p. 
219.5. Soly. sl.s.w.; s.al.; s.NaOH. 
vic-o-Xylic acid. See Hemellitic acid. 


sym-m-Xylie acid. See Mesitylenic 

acid. : 

See Isorylic acid. 

2, 3-Xylic acid. See Hemellitic acid. 
4-Xylic acid (2, 4-dimethylbenzoic 

eed as-m-xylic acid). (CH3)2Cs6Hs- 

COOH, 150.08. Col.monocl. m.p. 

126, db. p- 268. Soly.  v.sl.s.h.w.; 

v.s.h. al.; s.et.; s.bz., acet., chl., tol. 

2, 5-Xylic acid. See Isorylic acid. 

2, 6-Xylic acid (2, 6-dimethylbenzoic 

acid; vic-m-xylic acid). .(CH3)2CeH;- 

COOH, 150.08. Cee m.p. 

116, b.p. 274.5. Soly. sl.s.w.; s.al.; 

v.s.et. 

3, 4-Xylic acid (3, 4-dimethylbenzoic 

acid; as-o-xylic acid; paraxylic acid). 

(CHs3)esCeHsCOOH, 150.08. Col.pr.f. 


al. m.p. 165-6, b.p. subl. Soly. 
sl.s.h.w.; 8.al.; s.et.; 8.bz, ~ 

3, 5-Xylic’ acid. See  Mesitylenic 
acid, 

2, 3-Xylidine (2, 3-dimethylaniline; 
vic-o-xylidine). (CH3)2CeHsNH2, 
121.09. iq., n 1.570, D. 0.99145, 
m.p. <—15, b.p. "223.8. Soly. 
v.sl.s.w.; v.s.al.; v.s.et. 

2, 4-Xylidine (2, 4-dimethylaniline; as- 
m-xylidine). (CHs)2CsH3N Hz, 121.09. 
Liq., n 1.559. D. 0.97442; 0.97618, 
b.p. 216. Soly. v.sl.s.w.; s8.al.; s.et.; 
s.bz, 





774 


* Name approved by the International Union of Chemistry. 
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61 


62 


63 
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aylidine). (CHs3)eCeHsNH:2, 121.09. 
Oil. D. 0.980%, m.p. 15.5, b.p. 
217. Soly. v.si.s.w.; 0:980al.; 8.et. 
2,6-Xylidine (2, 6-dimethylaniline; 
vic-m-xylidine). (CH3)2CsHsNHe, 
121.09. Col.lig., n 1.561. D.°0.979, 
b.p. 216.9. Soly. i.w.; s.al.; s.et. 

3, 4-Xylidine (3, 4-dimethylaniline; as- 
o-zylidine), (GH3)2CeHsN H2, 121.09, 
Monocl.tabf.ler. D. 1.076, m.p. 
49, b.p. 226. Soly. sl.s.w.; v.s.lgr. 

3, 5-Xylidine (3, 5-dimethylaniline; 
sym-m-xylidine). (CH:3)2CsHsN Ha, 
121.09. Liqi, 2°1.558. D. 0.97232; 
0.9935°, b.p. 221... Soly. sl.s.w. 
p-Xylohydroquinone. See Hydro- 
quinone, 2, 5-dimethyl-. 
o-Xyloquinone = (2, 3-dimethylquin- 
one). (CH3)2CeH202, 136.06. Yel.need. 
m.p. 55, b.p. subl. Soly. sl.s.w.; 
s.al.; s.et. 

m-=-Xyloquinone (2; 6-dimethylquin- 
one). (CH3)2Cc6H2Oz, 1386.06. Yel.need. 
m.p. 73, b.p. subl. 








775 


V7 


79 
80 


81- 


cyanide. See Benzene- 


diacetonitrile. 


76 o-Xylylene glycol (a, a’-o-xylenediol; 
“1, 2-benzenedicarbinol; o-rylylene 


alco- 
hol; phthalyl alcohol). CsH1(CHeOH)s, 
138.08. Pl.f.et. m.p. 62.0-4.8. Soly. 
8.w.; 8.al.; 17.9et.’ 

m-Xylylene glycol (a, a’-m-xylene- 
diol; 1, 3-benzenedicarbinol; m-xrylylene 
alcohol). CeHs(CH2OH)2, 138.08. Col. 
cr.f.bz. D. 1.16133, m.p. 46-7. Soly. 
V.8.w.; S.et. 


78 p-Xylylene glycol (a, a/-p-xylenediol; 


1, 4-benzenedicarbinol; p-xylylene alco- 


hol). ~CsHs(CH20H)2, 138.08. Need. 
m.p. 112-8. Soly. v.s.w.;  v-s.al.; 
v.s.et. 

Yara-yara. See Ether, methyl 2- 
naphthyl. 

Yellow cross liquid. See Sulfide, 
B, B’-dichloroethyl. 

VYohimbine (corynine). . Co:H26N20s, 


354,22. 
(231). 


Col.need.f.w. + al. m.p. 248 
Soly. v.sl.s.w.; v.s.al.; | s.et.; 


66 p-Xyloquinone. See Phlorone. s.chl., bz. 

67 m-Xylorcinol. See Resorcinol, 4,6-| 32 —, hydrochloride(d) (corynine hy- 
dimethyl-. drochloride; aphrodine hydrochloride). 

68 p-Xylorcinol. See Resorcinol, 2, 5- Ca1H26N2O03-HCl, 390.68. Col.cr. m.p. 

| dimethyl-. . 295-300 d. Soly. s.w. 

69 l-Xylose (wood sugar). CsHw0Os, —* nitrate. CoHesN2O3-HN 2: 
Eck, 'n L5IT PCat wep eee 
1.544, 1.546. D..° 1.52522; 1.5359, : 

m.p. 153(144). Soly. 117%°w.; 6.27) 85 Yperite. See Sulfide, B, B’-dichloro- 
Ae 80 %al.; v.sl.s.et. ethyl. 
| 70 Xylyl_ bromide. See Xylene, | 86 Zinc, diethyl-* (zinc ethyl; zinc 
bromo-. diethyl). Zn(C2Hs)2, 123.46. Col.lia. 

71 Xylyl chloride. See Xylene, a- ign. in air. - 1.182, m.p. —40 
chloro-. (+28), b.p. 117-8. Soly.. d.w.; 

972 Xylylene alcohol. See Xylylene gly- d.al.; s.et. 
col. 87 —, dimethyl-* (zine methyl; zine 

| 93 Xylylene bromide. See Xylene, a, a’- methide). Zn(CHa)2, 95.43. Col.liq. 
dibromo-. ign. D. 1.386, m.p. —40, b.p. 

DPMP Ene! Boo Xylene, ya's et SO: Ass dab ace ey 

dichloro-. 88 Zine methide. See Zinc, dimethyl-*. 


For explanations and abbreviations see beginning of table. 
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Numbers refer to compounds in the preceding table Physical Constants of 


Organic Compounds. 


The arrangement of 


symbols in forintlas is alphabetical exvept that © 


always comes first followed immediately by H if hydrogen is present. The 
arrangement of formulas is also alphabetical except that t e number of. 


atoms of any specific kind influences 
The numbers following any one 


the order of compounds. ‘ 
formula are given in numerical order 


which is also the order of their occurrence in the table of physical constants, 


Cc 


CA,NO, 4062. 
CBrCl;, 5598. 
CBrN, 2959. 
CBr;NQ:, 1983. 
CBri, 2586. 
CCIN, 2960. 
CChEF:, 5617. 
CCLO, 6876. 
CCLS, 6878. 
CChLF, 5683. 
CCLNO:, 2687. 
CChi, 2587. 
CCLS, 5756. 
CHBr:;, 1981. 
CHCLF, 5619. 
CHCh, 2679. 
CHE:;, 3993. 
CHI, 4898. 
CHN, 4783. 
CHNO, 2952. 
CHNS, 8185. 
CHN;O., 6151: 
CH:Bro, 5743. 
CH.CINO, 2428. 
CH2Ch, 5744. 
CHek, 5747: 
CH2N2, 2947, 5613. 
CH2N:2O3;, 4049. 
CH:N2O:, 5634, 
CH2N:, 8163. 
CHO, 3995. 
(CH20)~, 7050. 
CH:2O2, 4016. 
CH3S;, 2579. 
CH;AsCh, 910, 
CH;AsO, 902. 
CH3:Br, 5734. 
CH;Cl, 5738. 
CH; Cig, 5544. 
CH;€102S, 5713. 
CH;CLSn, 8319. 
CHF, 5750. 
CHI, 5752. 
CH;NO, 3999, 4003. 
CH;NO:, 5661, 5759. 
CH;NQO3;, 5758. 
CH:NS:, 2415. 
CH3N;03, 8755. 
CH, 5584. 
CH.N2O, 4004, 4048, 
8711. 
CH\N:O2, 8747. 
CU\N?S, 8768. 
CH\N:O., 4399. 
CH,O, 5719. 
CH,O.Si, 5710. 


CH:02Sn, 5711. 
CH:0;S, 5712. 
CH:0:S, 5769. 
CH:O:S:2, 5722. 
CHaS, 5715. 
CH;As, 913. 
CH:;AsQ3, 5701. 
CH;N, 5729. 
CH;NO, 4825, 5725. 
CH;N;, 4391. 
CH;N;0O, 7880. 
CH:N3S8, 7884. 
CH;Os:P, 5709. 
CH;P, 6886. 
CH;CIN, 5730. 
CH-CIN;0, 7881. 
CHsN2, 4721. 
CHeNa, 4392. 
CH,N:O, 2558. 
CHSi, 7895. 
CIN, 2962. 

Cly, 2588. 
(CN), 6425. 
CN:Os, 5675. 
CO, 2583. 
COS, 2590. 
COs, 2563, 

COS2, 2565. 


C2 


C.Bre, 3529. 
C.ChF,, 3511. 
C2ChOn, 6363. 
C2CLFs, 3556. 
G:Cli, 3862. 
C:ChLO, 324. 
C2Cl.O2, 3339. 
©.Cly, 3530. 
GHBr, 333. 
C:HBr;, 3866. 
CHBr;O, 1976, 
CoHBrsQ., 176. 
C:HBrs, 3538. 
CHC, 336. 
CHCl, 3867. 
C.HC1;0, 323, 2665. 
C:HC1;02, 177. 
GHCl;, 3539. 
C:HI,O2, 181. 
C:HI;, 3541. 
C:HNO:, 6382. 
CHa, 328. 

CHL Bre, 3821. 
C.HeBriO, 320. 
CH. BreO:, 133. 


C:BHe Bri, 3546, 3547. 


C.HeCh, 3822, 3823. 


776 


C:H2ChO, 18, 322: ia 
C2HeChO:x, 135. 
C:sHaCLNO, 49. 
C:HeCh, 3548, 3549. 
C2HeI2O2, 139. 
C.H2N4, 8161. 
CoBbO, 5175. 

C2H2 On, 4363. 
CoH2Os, 4373. . 
C:HeO .-2HbO, 6343. 
C:H;Br, 8860. , 
C:H:BrO, 319. 
C:H;BrQ:, 119. 
C:H:Brs, 3552. 
C:H;Br3;O2, 1977. 
C:H;Cl, 8861. 
C.H;C1O, 321. » 
C:H;:C1O2, 123, 4042. 
C:HsChLNO, 36. 
C.HSCls, 3553, 3555. 
C:H;Cl;:O, 3633. : 
C:HsCl;O2, 2668. 
C.H3FO, 356. 

C.HgI, 8864. 

C:H310, 357. 
CHyIOs, 154. 

C.Hsks, 3558. 

CoH3N, 250, 5754. 
C:H3NQs;, 6365. 
C:H3NS, 5135, 8197. 
C:HiN;, 8563. 

C:H4, 3809. 
C:HuBrCl, 3495. 
C:HiBrNO, 33. 

C:H Bro, 3505, 3871. 
C:H.CINO, 34. 
C:HiCh, 3507, 3874. 
C:H\,CLO, 3607, 3670. 
CoHuk, 3513, 3894. 
C.H4N2Q2, 4370, 6371. 
C.HuN2Os, 262. 
C:HiN2O,, 3516, 4303. 
C.H4N2O5, 4302. 


» C_HiNa, 4394. 


C:HiNiQ2, 985, 8701. 
C.H,O, 10, 3899, 8858. 
(CoHsO) +, 5575. 
C:H.OS, 173. 
C.HsOx, 86, 4031, 4343. 
C.H.028, 160. 
C.H.O;, 4346. 
C.H,O;S, 171. 

CH .OoSe, 3781. 
CH;Br, 3804. 
C:H;BrO, 3601. 
C:H;Cl, 3806. 

C,H; Cig, 5543. 
©:H;Cl1O, 3605, 3691. 
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ea 3583. . 
CHF, 3903. . 
CHI, some: 
C:HSN, 3901, 8859. 
C.HsNO, 14, 31.) 


G:HjNO:, 2398, 3537, 


3918, 4269, 4344. 


C:HsNOs,. 3627, 3917.» 


C.H:NS, 47. 
C:H;N;O:- HO, 1927, 
C:H;NaS, 3587. : 
OQ.He, 3488. 
C.HsAsCl, 2276. 
Siaacen 2281. 
CoHcNe, 

CHAN. aR. 8753. 
CHeN2O,, 3281. | 
CoH<«N2S, 8754. 
C.H«N.O, 8746. 
CoHcO, 3785, 5749. 
~CoHsOx, 4290. 


©H:0;S, 3580, 5767. 
C.H;0:S, 3936, 4922, 
5764, 
C.HMc:O;S2, 3575. 
C.H-S, 3586, 5766. 
C:H:S2, 3576, 5741. 
C:H.Se, 5763. 
C.H6Te, 5770. { 
C:H:Zn, 8987: 
C.H7As, 911, 912. 
C.HZAsOz, 2278. 
©.H; BO, 1936. 
C:H;N, 3276) 3787. 
C:H;NO, 27, 3598 
, 4823. 


C:H;NO;S, 8109. 
C:H7N;, 1821. 
C:H;O2P, 6893. 
C:BGP, 6883, 6884. 
C.H3BrN, 3788. 
C.H3CIN, 3278, 3789. 
C:HsNo, 3879, 4713. 
C:HsN>2H2O, 3880. 
C.HsSi, 7892. 
CoHiChNs, 3881. 
Orly, 3863. 

C.Ne, 2958. 

C.N28, 8191. 

C2.N 40%, 260, 


Cs 
C3;ClyNs, 2968. 


’ 


C3H2CliO-2H2O, 7206. 


~- C3H2Ne, 5469 
C;:H2N203, 6419. 

. CsHeO, 7257. 
CsH2O2, 7258. 
C:H2O;, 5567. 
C;:HaBr, 7373. 
C3HaBrO.4, 5435. 
C3sH3Cl, 7374. 
C3HsC1O2, 389, 390. 
C;HsClO., 5439. 


(Continued) 


C3H3ClsO2, 179, 
C3H3Cl;O;, 5294. 
C;H3I, 7376. 

C3sH3N, 406. 
C;:H3NO, 7616. 

C3H3N O2, 129 

C3H3N O28, 159. 
C;:H3NS, 8177. 

erry ti 2946, 2965, 


C3H3N3S3, 8200. 
C3Hi4, 7062, 7372. 
C;H.Bro, 7225. 
C;H.Br2O2, 7306. 
C3HiCh, 7226; 7227. 
C3HuChO, 7201, 7202. 
C;:H;NO:, 7612. 
CsHiN2, 4851, 7449. 
C3:H4iN2O, 7456. 
C3H4N2OS8, 4678. 
C3HiN2Os, 4675. 
C;:H.iN2Os;, 455. 
C3:HiNsQ,, 6362. 
C;H4N:S, 8178. 
C3HuNuQe, 511. 
C3sHui0, 378, 
7380. 
C3H402, 385. 
C3HuO;, 394, 7613. 
C3HuO., 5421.- 
C3:H4Os, 8107. 
C3:HiOc, 5567. 
C3:3H;BO3)c, 4229. 
a 476, 7218, 


Call BO, 7199, 7245, 


C.HiBrO:, 7297, 7299. 
C;:HsBrs, 7138. 
C:H;Cl, . 478, 7221; 
7222. 
C;H;ClO, 7200, 7246, 
3454, 7324. 
C3:H;ClOs, 126, 4039, 
7301, 7303. 
C;H;ClhLNOs, 7192. 
C3HsCh, 7139. 


1229 


CHO, 3459, 7326. 
C;H;102, 7312, 7313. 
C:3Hs5N, 3913, 7319, 
C:3H;NO, 2953, 4683, 
5027, 5300. 
CsHsNOu., 5430. 
C3sH3NS, 5131, $193. 
C;:HsN3O03, 6361. 
C:H;N3O¢6, 4258. 
C3sHsN3Os, 6152. 
C;:HsN5O, 512. 
C:Ho, 3062, 7217. 
C:;H.Br, 7094. 
C;H«BrCl, 7079, 7080. 
erie 7091, 7092, 


C;H-Br20, 7177. 


777 


C:HCN 


C;:Hs€h, gO86, 7097, 
7098, 7099. 


CHCLO, 7178, 7191. 
C:Hels, 7100. 

C3:H:No, 7480. 
C;:H«N2O0, 8739, 8740. 
C;:3H;N2OS, 8716. 
C;3sHsN2Qo, 5420, 8714. 
C3HsN2O3, 4674. 
C3sHeN2O., 2420. 
C3:H«N2O0;-4H2O, 4235. 
CsHoNo, 5494. __ 
CHES 213, 468, 7240, 


C3HsO2, 103, 207, 
4022, 4268, 7277. 

C:H:0:, 161, 2572, 
4223, 4315, 4349, 
4681, 6283, 5290, 
8651. 


C;H:O.4, 4224. 
C3H6S, 7241. 
C3H6S3, 4001, 
C;:H7Br, 5100, 7343. 
C;:H; BrO, 7174. 
C3; CI, 5101, 7344. 
C;H, C10, 7176, 7189. 
C;:H; CiO:, 7148. 
C3HiF, 5104, 7359. 
C3H7i, 5106, 7362. 
C;:HGN, 474, 8646. 
C;:H;NO, | 313, . 4008, 
7198, 7267, 7271. 
C;sHG NOS, 2423, 2424. 
Ox, 426, 4380, 
433, 435, 2395, 4270, 
5111, .. 5282; ;.;7181, 
7367, 7869. 
C3;HGNO2S, 3084. 
C;H;NO;, 5110, 7366, 
7887, 7888, 7889. 
C3HG NOs, 4241, 4242. 
C;H;N2O0, 16. 
C3H;N3O02, 4286. 
C;:H;NaQsz, 4249. 
C;:H;NaQ,S, 221. 
C;Hg, 7073. 
C;:HsCINO:, 7870. 
ORNs 8729, 8730, 


873 
CHLN-O% 7341. 


C3 3729, 5098, 
rast 

C;:HsOz, 3620, 5628, 
7147, 7152. 

C;HsO2S, 4262. 

C3HsO3, 4228. 

C3HsS, 7162, 7164, 
8070. 


C;HAl, 501. 
C;Ho As, 916. 
C3;HyB, 1947. 
C;Hy BOs, 1940. 
C;:HoBOs:, 5733. 
C;HoBi, 1916. 
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oy 5099, 7333, 


CaLNO, S876. 4828. 
C:Ho.O.uP, 5762 
C3:HoO0cP, 4264. 
C:eHeP, 6891. 
C;HoSb, 7976. 
C3HiCIN, 8625. 
C3HioN2, 7142, 7143 
C302, 2585 


C4 


C.,Br:N20,8, 8219. 
C.Br;NO28, 8239. 
C.Br.S, 8236. 
CiCl;NOoS, 8241. 
C:CliS, 8237. 
CiClwO, 3674. 
C.HBrOs;, 5408. 
CsHBr:S, 8238. 
C.HClO;, 5409. 
CsHChLO, 4097. 
CsHChkS, 8240. 
CsHLN, 7601. 
CsHe, 1995. 
C.BLBr:S, 8218. 
CiB2ChS, 8220. 
CsH:INO.S, 8231. 
CHS, 8222. 
C.H2N2O04, 463. 
C.HLN:0;8, 8226. 
C.HLN20;, 4086. 
CsH2O;, 5407. 
C.H204, 354. 
C:H;BrO, 4078. 


C.H;BrO;, 4068, 5404. 


C.H;Brs, 8216. 
C.H;ClIHg9O, 4081. 
C,H;ClO, 4080. 


C.H;ClO., 4069, 5405. 


C,H;CIS, 8217. 
CsH310, 4089, 4090. 
C.H3IS, 8230. 
CiH;NO2S, 8235. 
CiH:NQsz, 4094. 
C1H;N:O1, 8868. 
C.Hy, 2143. 
C.H.Br.0,, 8031. 
C.,HyChO:, 8047. 
C,HiN:, 7445, 
7524, 8046. 
C,HyN2O:, 8707. 
C.HN2Os;, 1013. 
C,HsN20,4, 3163. 
C.,HuN2O;, 465. 
CiHuNeOvw, 8101. 
C.HiN2Se, 4308. 
C.H,O, 4075. 
C.H4On, 8164. 
C.HyO;, 8044. 
C.HsO.4, 4064, 
5399. 
C Has, 8211 
C,H; BrOs, 2912. 
C,H. BrO., 8030. 
C.H;Cl, 2688. 


7459, 


4358, 


(Continued) 


C.H;ClO:, 2913. 
C:H;ClhO, 2211. 
CsH;ClsO2, 178. 


CaN 480, 489, 7589, 


CALNO, 3455. 
CsH;NO2, 131, 4045, 
7305, 8045. 

C:H;NO:282, 
8260. 
C.H;NOs;, 5398. 


Ce 5124, 8186, 
2 


0; 
CH, 1990, 1991,2198, 
2201, 2976. 


C.H.Br202, 134, 2244. 


CsHcChO:, 136. 
C:HcN2, 4853 


CsHeN20», 182, 4282, 


C:H«N:Os:, 454. 
CaHsNiOv, 3470. 


C:H;O, 2909, 7377, 
8863. 

CsH.O2, 387, 2065, 
2129, 2262, 2910, 
3065, 3469, 4017, 


5025, 5580, 8014. 
CsH¢O282, 327. 


CsH;QO;, 187, 2254, 
2915, 7615. 
CsH:O1, 358, 4298, 


5120, 6350, 8020. 
C:iHcOs, 3250, 4357, 
5069, 5411, 5412. 

C.H.O>«, 8096, 8106. 
OsH sO: HO, 8094. 
C.HoOs, 8042. 
CiHicS, 8865. 
C.H;Br, 2111. 
C.H;BrO, 2271, 4999. 
CsH-;BrO:, 120, 2242, 
3602, 4989. 
C,H;ClO, 2272, 5000. 
C.H;ClOz, 125, 3606, 
4043. 
C.H; CLO, 2674. 
C/H;Cl;O0, 2212, 2666. 
CiHGN, 2266, 
7363. 
C.H,NO, 4996, 7608. 
CsH;GNO:, 2067, 3146. 
CiHGNO;, 317, 2255, 
6366, 8015. 
C.H;NO,., 153, 929, 
930, 931. 
C.HGN;0O, 2863. 
C.HUN;O;, 1928. 
CuHZNS, 5134, 5137, 
8196, 8199. 
Cis, 2110, 2118, 2971, 
3064, 7234. 
C,HsBro, 7095. 
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8259, 


4995, ' 


C:HsChO,: 3668, 3707. 
Ce ee 
C.HsN20, 8 
C.HsN2O2, aati, 6373, ; 
6374, 8713, 8715. 
CsHN201, 462; 928, 


CALN'S, 8719. 
C4HsN1iQ2, 7006. 


CsHsO, 2095, 21582, 
2134, 2135, » 2204, 
3653, 3742, 3900, 
4095, 4974, 

C:H:OS, 174. 

C:HsO2, 94, 206, 441, 
2220, 3296,» 3297, 
3301, 4029, 4034, 
4978, 7287. 

C.HsO2S8, 8174. 

C:H3O;3, 148, 2249, 
2250, 2251, «2575, 
4311, 4847, 4991, 
5287. 

CiHsO.4, 4226 

. CaHsSo, 3373. 

C,HoBr,” 2160, 2161, 
2162, 4957. 

C.HoBrO, 3675. 

CsHoCl, 2166, 2167, 
2168, 4958. 

C.:HsClO, 3689, 3690. 

CiHoF, 4964. . 

CsHbI, ©2181, 2182, 
-2183, 4966. 


C.iHGN, 475, 7603. 
CsHsNO, 38, 2096, 


2205, 2214, 4975, 
4977, 5795. 
CsHyNO2, 425, 2037, 
2191, 2192, 2193, 
2237, 2238. ‘2239, 
2400, 2419, 4276, 


4971, 4988, 7127. 
Ce 2189, 2190, 


CsHoN:30, 220. 
C,BNsO., 2862. 
CISNe 2207. 
1998, 4950. 


CiHoChSn, 8316, 
CiHwF2Sn, 8317. 
Caio gS:, 5547. 
CsHwNe, 6997. 
CHiN 6H2O, 7000. 
yer 3226, 8763, 


773. 
CiHoN2Oe, 3225. 
CiHwO, 2149, 2150, 
2151, 3754, 3764, 
3902, 4951. 
CiHpOS, 3935, 
C.HwOSn, 8318. 
CiHwO2, 2055, 2057, 
2059, 2060, 3515, 
3612, 7150. 








HANDBOOK OF CHEMISTRY AND PHYSICS 
FORMULA INDEX OF ORGANIC COMPOUNDS 


CaHiO2S, 3632, 3933. 

CsHO:, 3231, 6333. 

C.HwO:S, 3932. 

CsHwO:, 3468. 

©,H0OuS, 2197, 3929. 

 4HwS, 2072, 3930, 
7163. 


SsHi0S2, 3808. 
CsHwSe, 3927. 
CHpoSn, 8301. 
CiHwTe, 3937. 
CsHwZn, 8986. 
CiHuBO:, 1938. 
CsHuN, 2153, 2157, 
2 es 3216, 4953, 


734 
Cat.No, 3610, 3615, 


C.MiuNOs, 3215. 
~CxHO4P, 3243, 
'‘C.HiuiP, 6882 
C,HizASs2, 2274. 
CysH2 AsO, 2279. 
CaM: AseS, 2280. 
CsHiBr2N2, 6998. 
CsHwCIN, 517, 3218. 
CsHiwCkNe, 6999. . 
CsHwNe, 7436. 
CsHvPb, 5327. 
C.HeSi ee 
CiHeSn, 8 
CHO: eres 520. 


Cs 


C;H20;-3H2O, 2908. 
C;H;3BrO;, 7570, 7571. 
C;H3Br.N, 7471. 
C;H;ClO:, 7579. 
CsHsClO;, 7573, 7574. 
CsH3sNO., 4127. 
C;H3NOs, 7577. 
C;HuBrN, 7467. 
C;H.CIN, 7468, 7469, 
7470 


C;HuNas, 7426. ~ 
C;H4iN:O, 4846. 
CsHsN:Q:, 8879. 
-CsH.N:Os;, 8780. 
C;HiOS, 8247. 
C;sHuQe, 4121, 7580. 
C;H402S8, 8250, 8253. 
pte 2787, 4109, 


Citl:0:, 360. © 
oes 4082. 
C.H 460. 
CALNO, 7514, 7515, 
7516, 
C;:H;sNOS, 8248. 
C;HsNO:, 7505, 7602. 
C;:H;sNO:2:H:O, 7506. 
CsH;sNO3;, 7513. 
CsH;NO;8, 7508. 
C;H;Ns, 407. : 
C;H;N;O, 4404. 


(Continued) 


rat 3045. 
CsH«N2, 4222, 7462, 
7463, 7464. 
C;sHsN2O2, 8286. 
CsHeN2O;3, 2693. 
C;H;O, 4093, 7909. 


C;sH;OS, 4145, 8246, 
8258. 

C;sH«O2, 4134, 6465, 
6596, 7259, 7381. 
C;sH:O;:, 2786, 5165, 
5548, 6422, 8856. 

C;sH:O;5, 2 


is 
C;HcsO«, 3590. 
CsHsQs, 3139. 
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CisHi0O:, 5782, 7617. 
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Ci;HoCINO., 8679. 
pn 4411, 
CisHuNO:, 3943. 
CisHaNsO2, 6954. 
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‘ INO 320, 


Ci7HaNeO, 1656, 2434. 
Cu:HN2O3, 6132. 
Ci7H2N2O., 876, 
Ci;H2NO:, 868, 1032. 
CyHNO., 2802, 4833, 
Ci7HaiNs, 945. 

Bs V8 ape -3HLO, 


CA. CINO., 869. 
Ci;7Ho2CINOs, 2804. 
C1; Hoe CIN; BO, 948. 
CirH» No, 664. 
CuH»N2O, 1443. 
CBs CrNOy: EO, 


CuNO,, 939, 4836, 
4841, 7414. 

Ci;7HesAuCliNOs, 940. 

Cia: BrNO;, 4837. 
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CisHi2Ne2, 1910, 1911, 
1912. 
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Cy Hae N2 Oe 2H2O, 873. 
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CoHisN2O0, 1007, 1008. 
os 6103, 6104, 


Call0 1834, 1835, 


CoHOn Pe 6911. 

pet ae 

CoHisN, 3 

CoH NO LILO, 7863. 
CxoHisNs, 3176, 3177. 

CooHisc, 3869. 

CoHisNe, res 4706. 

CoHisNs, 6156 

CoH sO2, 183, 1490. 

CoH NO. 6HL0, 
1784. } 

CoHis, 3559, 
5638, 5639. 

CooHisN4S2, 1709. 


CooHioN, 3199. 
CxoHiNOs, 7392. 
CoHiyNOs HO, 2662. 
CE SIND: 2661. 
C2 Hoo CINOs 2H20, 
1786. 
CxoHoNe, 6843. 
C2H2oN2Os, 1787. 
C2-H20O., pire 
CxH20Os, 4 
Cy»HaNO,, 388, 4760, 
6416. 


3560, 





ra 
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C»HoiNOS, 1788. 
Cx»HaN;O, 7799. 
CxHeCINO:, 6417. 
Coie hats 4165, 


CuBAN:O:, 7004. 
CxoH2x2O3, 2356. 
Cx»H2»Os, 7052. 

C2 Ho2Os-2H2O, 7051. 
Cx» He3;CIN:O2, 4166. 
ere 7634, 


Calle: -2;H20, 

Cu1l..N202.3H0, 
7641. 

Marr eee ee HO, 


CusC1N0-, if 
IN: O02: H2O. 


CullsgCIN:0: 220, 


CalbNOw eit 5302, 
5304, 

Cal OLN.On, 7644. 

C2HesN2O2, 4790. 

CoHesN201, 8468. 

CooHesN2O 6, 708. 

hee 4H20, 


CfhssN0 6S-7H2O, 


CuHeNOn, 524, 
Cx HesO 


C20 HgoClcN :O.P t-- 
420, 6974. 
CHO, 1, 6981. 
CoHs2N206S, 3453. 
Cx»H»N2O;S:H2O0, 
4673. 
Co Has BrsOo, 7959. 
CH31O2, 2325, 5365. 
Co H3sBriO2, 7966. 
CoH3cO2, 5362. 
Cx»H3sO4, 5369. 
CxoHssO2, 3425, 6309. 
CoHysO3, 2341. 
CoH w»O, 6958. 
CxH i002, 882, 7949. 
CHO, 4319. 
CooHi2, 3417. 
CoH eO, 3419. 
CoH wO:S, 3111. 
CoHuSn, 8305. 


Cu 
ee 6106, 6107, 


CulL.NO, 6381. 

Cus, 5632, 
6615. 

Cui sN2, 5372. 

CuHicOs, 291. 


5633, 


(Continued) 


CoiHisNe, 504, 4756. 
Cx HisS;, 8674, 8675. 
CoH, 5665, 7140. 
Cx HooCh:NOs, 1785. 
er et 33HLO, 


C2HO0;, 5033. 
CuH»O5, 2940. 
CuHoOu, 7619. 
Co Ha CiSn, 8312. 
CuHeiN, 8567. 


CxuHauNO>s, 4684, 7788. 


Con HeiNs, 8556 


CuHO.P, 8543, 8544. 


CxH»CINOs, 4685. 
C2 He2N2O2, 7983. 
CxuHx2O>, 3138. 
poeset ae 2H20, 


CuNO:, 5370, 5371. 
Cn Ho3NOu, 5491. 


CuHbsNOs, 2920, 5790. 


Ci Ho3N305, 7985. 
Cn H2.CINO;-H20, 
5791 


CnBbiOs, 3441. 
CoH 104, 5440. 
Co He1O10-2H2O, 6865. 


Cx Be5NOx, 2839, 4180, 


5021 
C2 HesN20;, 8981. 
C2 HeeN2O4, 7645. 
C2 Ho7NO;, 5307. 
Cn Ho7N30;, 8983. 
C2 Hy0Clh:N 103-520, 
7653. 
Co Hz1O2, 5816. 
CuHssO4, 4243. 
Co HN2O2, 5378. 
Cn AHOs, 4245. 
Cn H2O2, 884. 
CHO, 4247. 
Coss, 4437. 
C2 H4s03, 7151. 


Cy 


Cx His, 3184, 6960. 
CxHisNs, 7800. 
C2 cOs, 5679. 
CxAh«O;, 6319. 


bear he 8443, 8453, 


461. 
CxHisO.1, 6907. 
Cx HooNsO15, 6131. 
Cx2H20Oi3, 2596. 


Cx2Ho3N O7, 4379, 6114. 


Cx HesN Qs, 6395. 
C»Ho.CINO;-H2O, 
6115. 

CxHesNO>s, 2813. 
Co2HesN2Ox, 7002. 
Cx» HesOz, 2385. 
CxH cOw, 4522. 
CxHaNO: 5371. 


Cx»HaNO., 2841, 5022. 


791 


Cx2Ho7N3O0;, 6956. 
Cx» HosN O4-4HOO, 
14. 


34 
C2 Hoo CIN2O;, 8982. 
Cx Hg0N2O2, 932 
C22 Hs0N2O4, 4768. 
Cx2HsNOs, 934. 
Co2H32CIN On, 935. 
CxHs203, 559. 
CxH33NO;-H20, 942. 
C2 H3sN:0:S8, 698. 
Cx»H31O2, 2801. 
CxHssO, 3687. 
Co2H 4902, 1031. 
ne 1970, 3465, 


C2H420;, 7795, 7797. 
CxHssO2, 883, 1028, 


7946. 
CxHis, 3383. 
Co3 


Cx3HisO, 2526. 
Cx3HisO3, 2747. 
Cx23HiNOs, 4653. 
C2H2O«, 7802. 
C2xH207, 8545. 
CosxHesNO>, 2840. 
Cx2HesNO«, 2660. 
CosHesClsN Oc, 2814. 
Cx3H2s6No, 582, 5345. 
es Pact 4H0, 


CuH,CIN:O;, 1986. 


* CosHe7N3, 5338. 


areas 20, 
C23H2: CIN O;-3H2O, 
6113 


1 
C2:HosN2O3, 4164. 
CxHesOw, 6118. 
CHa NOvS-10H20, 
6112. 


CosH3sO2, 6403. 

Co3H 4102, 6310. 

Co3HicO, 8577. 

Co3H4cO2, 1030, 7944, 
7951. 

Co3Hus, 8576. 


Crs 


CosMis, 1320. 
CosMisNe, 984. 
C2sHooGe, 4179. 
CosHooN2, 1416, 4735. 
C2sH0O 5, 4251. 

CosH Os, 1010. 
CosH»Pb, 5328. 
CosHoSn, 8307. 
C2,HoiN3:0;3, 2966. 
CxsH»#O;5-H2O, 2694. 
CosH4sO3, 5316. 
C24HisQOz, 1029, 5354. 
C2iHs0, 8141. 
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CosHs0O, 2597. 
CoH 50048, 3402. 


Cos 


C25Ho, 5676. 
C2sHaN2O0, 8767. 
CosHuNs, 4401. 
CosHosOs, 3952. 
CosHai N30, 2921. 


Co5H31N201-H2O, 7654. 


CesHO2, 6306. 
Co5H 4202, 7945. 
C2sH O02, 4832. 


Coo 


CocHis, 6619. 

CocHo, 3865. 
C2s6HaO, 1685. 
Cosa N Ou, 361. 
Co¢6HaN7O1sS2, 4657. 
Cop», 3550, 3551. 
CosHa2Ni, 1426, 1427. 
CosH2O, 1448., 
C2sH2Oo, 1684. 
CosH31O3, 5315. 


C26Hz;N O3:2H20,5171. 


CocHusNO«c, 4283. 
C2sHusN O78: HO, 
8110. 
C26H50Q4, 4300. 
C2sH 202, 2642. 
CocHss, 2641. 
CocHssO, 2645. 


Cxz 
Cx Hoo, 7064. 


Coy HsoN2O5:-H2O, 7650. 


Cc oa 0; 220, 


Oso 50:6, B20, 
6443. 

CyHw2O, 3461. 

Cox HysO, 2691, 5013. 

Cr Hi2.O0;, 4234, 

CoHss, 4440. 


Crs 


CesHiuN:Ox, 4865. 
CosHo0 Ne, 505. 
C2sHosNaO0;, 6315. 
CoxHosSn, 8309, 8310. 
CoxHy9O4, 8291. 
CosHy3N su, 2145. 
CosHgsOi1, 2627 

Cox s:Qs, v82Z1. 
CosHysO48, $154. 


Cx 
Cx» HsN2S82, 2403. 


(Continued) 
CoH ChN2O1-7H2O, 
433 


3 ‘ 
CoH aNOs, 7808, 
Cso 


CyM2O«, 6356, 
CsoHosN2S4, 3360, 
CsoHosN2SsZn, 2404, 
CxHs6O7, 2705. 
Cy0HuN2O5, 3432. 
CsoHissN 6Os, 6957, 
CxoH1sO3, 2618, 
CyHssO4, 4301, 
CsvHe0, 5497. 
CsoHe2, 8550. 


Cu 


C3,HisN2Oo, 7886. 
CuHeO, 4439. 
Cui 2O2, 5500. 
Csi Hiss, 4438. 

Cs HesO, 5811. 


Cre 


CxHe1O6, 5403. 
Cx2He6Oc, 8025. 
CxHyFeN 104, 4415. 
CxeHacN sO, 1832. 
CxoH3oN 40s, 1833. 
CxHiawNOo, 7437. 
C32HasN O10, 1033. 
CeHy:1O03, 6312. 
CH 4603, 79538. 
CsH sO, 7732. 
Cx2HiN Os, 8848. 
Cy:HNOu, 7393. 
C3220, 3415. 
CeH iO, 6404, 
CxuH oo, 3403. 
CueHooO, 2651, 

Ce cOuS, 2653. 


Css 


CssHOw, 5800. 

YsaHycN2Oo, 7418, 
C34HysChNoO o 2HLO, 

7419, 
CosHgoIg3N206, 7038. 
CysHioN2:OwS 5H20, 


5789. 
CuHuN:OvS- 280, 
4835. 
Cy4Ha NO, 4861. 
CysHaNOn, 5169. 
CaF oN oOo. F208, 
ue v4. 
CH yN:OvS 2HO, 
4839. 
CuHoNOn, 365. 
Colt eres ta }H:0, 
366. 


792 


’ 


CullyCINOu SIL, 
CosBipaNs 00; 5ELO, 


Cc H Oe, 2692, 5014. 
C3sH Os, 4304. 


Oss back 
C3sHosO2, 1078, 4947. 
C35HasNsO5, 8463: 

36EL O12, 3967. 
CssH uN sOc, 3464; 
C3sHsO;, 4236. 


Cs3sHaO, 6563. 
CssHz2, 6562. 


Cos 
CoH NiOvoS 51.0, 


C2H eNO, 7398. > 
CssHsiNOu, 1829, 


36H 
CoHeOn, 359, 
3670s, 7968. 
CscH.0.8, 6236. 
Cor 
Cs7HycN2Oo, 8873. 
Css 
CssHa05 3532. 
CssHisN2OwS, 5123. 
Catteni oS-2H20, 
Call eNOS 3HL0, 


CalaNOs,, 370. 
CxHysO1, 4307. 


Cx 


307106, 4255. 
CxoHrsOs, 4237. 


Cro 


CoHwN2On, 2845. 

GicHoN:Os8, 7651. 

CwHwN .Os8-2H20, 
7639, 7652. 

Cull ASN Ov ‘8H.O, 


764 
Calin, 2599, 2600, 
CanHrsOx, 3233. 
CwHsOs, 5234. 
Ca 


CoHiuoN.O:8:5EL0, 
7986. 
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4 ; vine _ (Continued) 
Ca oT EO, See Ones VEOs Cs7H0:06, 4259. 
oT tg Cs;Be:0>, 6409. Cs7Hin0O05, 4261. 
Cus to Cun pret ES CesBioN20268, 369. 
1He:O5, 4260. -6H> 
CuHs:03, 1971, CssHaMgN.0;3H:0,  C*HidN:OnSs6H-0. 
CasHscOc, 4256. 2685. 7649. 
793 





ve 


ofeit. . de® (oe eee ed Oe eae, | Two: Tr 


WANDBOOK OF CHEMISTRY AND PHYSICS 
CONSTANTS OF VEGETABLE AND ANIMAL 










No. Common name Scientific name Class 
















1? WANIIONG « Cee st ieius mane Prunus amygdalua 

2 | Beef marrow:.....-.5 4.4% Adeps bovis....... Pr 

Or Beat tallow: «nee. 4. dae AGODe DOVE Vireo sass « OO 

4 | Beechnut...............| agua sylvatica I’, Americana 

5 COS WAR Cs hear cule, 1 0 Maes Apte mellifera... .c.s 0004 enna 

6 | Black mustard:.........] Stnapia nigra.......sceevuneeavae 

ITEIRESONIEFLAE clashes east va Mone Sevu77d 08648. 66600 ee de ein et 

RR \WUPCEr LAU Aces dey eee Vaccae lactis adeps.......+.sesuees 

9 Candlenut. aigscecce «net Aleurites moluccana.....0. 600 e eens 
10 | Candlenut......... «oo e| Alourttes triloba......+.+eee0euaun 
11 | Carnauba wax Corypha certferd....cesvecevcsaaee 
12 | Castor... 0. fs ccuc eee es | RUCtnus COMMUNIB.... 0500 nearteee 


















































V3) )Chsulmoogra.,..:.1. dss Taraktogenos Kurzti.....sseseeees v 
14 | Chaulmoogra.........-. U. 8. P. 10th Revision,.......7905 Vv 
15 | Chinese insect wax...... Coccus ceriferd....ssscccsvbesuuss XII 
16 | Chinese vegetable tallow.| Stillingia sebiferd. oc... cece eee uns VIII 
LA Ooconiiver ns cere esses Cocos butyracea, C. nucifera... 6... + VIIl 
18 | Cocoa butter (Cacao)....} Theobroma cacao... 6... sees VA eV 
AGS Codiliver axel wesconass Gadus morrhuad....ccccvcuveneeees Vil 
20 | Corn (maize).........++ ZOD, MOB gic evn oe ee 64 Cie aE Vv 
OL Cotton seediui.. csr a etal Species Gossypium... 6.6. c cee vecns Vv 
22 | Cotton seed atearin,..... Gossypium. recess cvccane VII 
23:| Croton....cceeeeeeeeees| Croton tighium v 
24 | Goose fat..... wee eee| Anger cinereus IX 
25 | Grape seed......5+- eee Vites vineferd........eeeeveee Ill 
26" Fragen cca ss ose os els Corylus avelland..t.scscvccsccuens i" 
27 | Hemp seced..........+..] Cannabus sativa... 6. 6s sesesere welt WoL 
OS | Florse fats ess vue cans Wie Equus caballua’.......0.004 een IX 
29 | Hiumatr fatincreoicrs + veftes ed Sy cette, kee 6a » gt ih 
80 | Japan Wax.......eee rene Rhus succedaneum. oo... creer evves Vill 
B1"\Dard Olly). .as050 0000s ne Olewm adipia......ssseevavcas ley) 
32 | Lard oil (fatty tissue)....] Adepa....:.. cece creer ee enenneens IX 
33 | Laurel (bayberry).......| Laurus nobilia..... ccs eens oe ag ho! 
Sa WTittiseed ..¢ var dee ek Ms Linum usitatissimum.....+ hoes Ce we 
86 | Menhaden. ......0+05 «0+ Alosa menhaden (Brevortia tyrannus)| VII 
36 | Mutton tallow..........| Adepa ovis... sess renee enenee Pry i 
87 | Myrtle wax.......+e5005 Myrica cerifera (M. Carolinensia). . VIIL 
SS Newt a fO0t, virevesecvcs Olewm pedis bovis. ..csserees rye Vv 
39 | Nutmeg butter (mace) ...| Myriatica officinalis... 01... .eerees VILL 
BO VOMWET A vhs cede ok Olea Europaea sativa, ....6..0eeene 
ST WPalii Pen one conn cr EBlacis qguineensia...\...cseveeeaee VIII 
42 | Palm kernel........ >. .| Blaeis quinecensia (W. Africa).......| WIIT 
43 | Palm kernel............ EBlaeis quincensis (S, America)... VIIL 
44 | Peach kernel..........+- Amygdalus Persica.......+55 av ee I 
45. Penmah. incase ee 5 08 ves Arachis hypogaea... ...sseeereeens I 
46 | Poppy seed...........+++| Papaver somniferum. oo.) 6... eseens VI 
47 | Porpoise (body oil)...... Delphinus phocaena,... 6.6.6.0 ese VII 
48 | Pumpkin seed.........+- Cucurbita pepo... sc sccceneeenns Vv 
49 | Rabbit fat.......0eseeee- Lepus cuniculus..... 6s cen eeeenns IX 
BO | Rape seed.......-.00e0 Brassica campeatria... 56. ce cee e eee Il 
51 | Safflower.............+.+| Carthamuas tinctorius RP ek a VI 
BS TT ealvaren ua Variuead eet 8 Spectes Phoca.......++ssseeesvens Vil 
Sesame.....secece cess s+ | Sesamum indicum. .....sseceeeees v 






7TO4 





HANDBOOK OF CHEMISTRY AND PHYSICS 
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te 














No. wie ge exrty Solidifying - Enon Iodine Hehner’s 
at ise Cc. point °C. value value number 
0.914-0.921 —15 to —20/183.3-207.6| 93-103.4 96.0 

0.9311—0.938 31 to 29} 196—-199.6 S9—DG 41) een es 
0.895 31 to 38 196-200} 35.4-42.3) 96-96.5 
0.922 —17 191-196 97-111 95-96 
0.961-0.968 60.5 to 62 88-96]. 8.8-10.7) 2.2.2... 
0.915-0.919 -17 173-175 99-110 96 
0.914-0.916 15 to 17 190-196 50-55 94-95 
8/0.907-0 91200, 19 to 24.5} 210-230 26-28|87.6-89.6 
0.925 <-—18 189-195 163-164 95-96 
0.927 <-—18 202-204} 139-143.8] ....... 
0.995—0 .999 80 to 87 79-84 ES. col vende 
0.960-0. 967 — 12 turbid; 175-183 SER re tae 
—17 to —18 solid 
0.943-0.954 20. to 25 196—213/97.6—110.4] ......: 
ca 0.95025° <25 196-213 Seeks eile oe 
0.809-0.811 80 to 81} 80.4-91.7 dA ay oie aie 
0.918—-0.922 24 to 34 179-206 23—40.5 95.3 
0.926 14 to 22] 253.4-262 6.2-10/82.3-90.5 
0.9640 .974 21.5 to 27.3} 192.8-195| 32.8-41.7 94-95 
0.922-0.931 —3 171-189 137-166 95.3 
0.921-0. os —10 to —20 187-193 111-128 93-95 
21|0.917-0. 918395 +12 to —13 194-196} 103-111.3 95.7 
0.9188—0 .923 16 to 22 195 89-103 95.9 
0.942-0.944 —8 to —18 193-215 108-109 89.0 
0.923—0 .930 22 to 24 191-193 58-67/94.5-95.3 
0.917-0.933 —10 to —17 171-191] 94.3-135 92 
0.917 —17 to —18 191-197 87 95. 
0.928-0.934 —15 to —28 190-195] 145—-161.7]. o...... 
0.919—0 933 20 to 45 195-200 75-86 95-9 
0.9179 15} 193.3-199 G4), vass3t 2 
0.970—0.980 40.5 to 46/206 .6—237.5] 4.9-12.8 90-91 
0.913-0.915 +4 to —2 193-198 62.5-79 97 
0.934—0.938 27.1 to 29.9 195-203 47-66 .5 93-95 
0. 880 100° 24 to 25 198-199 687-80} seri dot 
0.930—-0.938 —19 to —27 188-195 175—202/94.5-95.5 
0.923—0.933 —5}| 189-192.9 148-185li 5.54.1. 
0.937—0.953 36 to 41 195-196 48-61 95.5 
0.995 39 to 43)205.5—-211.7 3.9-9.5 92-94 
0.913-0.918 —2 to +10 193-199 57 .5-75|94.8-95.9 
5—0.996 40 to 44 154-178 59. 3-65 
0.915-0.920 +2 abies 185-196 79-88 “95 
—6 soli 
eT ee 200—205| 49.2-58.9] 94.5—-97 
42/0. 866-0. Brg ives 20 to 24 243-255! 10.5-17.5| 91-91.5 
Shaweh bas + 3 27 .4|220.2—231 .4) 25.5-31.6] ....... 
0.918-0.925 —20 191-193 92-99 .7 94-96 
0.917-0.926 3 186-194 88-98 9 
0.9240 .926 —16 to —18 193-195 128-141 95.4 
0.926 —16 203.4 126.9 68.4 
0.923-0.925 —15 188-193 121-130 96 
0.934—-0.936 22 to 24 199-203 70-99.8 99.5 
0.913-0.917 —10 168-179 94-105/94.5-96.3 
0..925-0 .928 —13 to —18 188-203 122-141 95 
0.915-0.926 3/187.5-196.2 130-152 93-96 
9.91922 —4to —16 188-193 103-117 95 
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cetyl Refractive 






























No. Common name Salad Te 

JP Attn ond Sisal: Aa. {0S 51-53) 0.5-3.5 9.6] 1.4593-1.4646* 

2. (Beef ristrom.... QU lpid. 2 Le 'Gi) 2. aieimpote q 1.4628 

3 | Beef tallow.......6..} «266. 0.25 2.7-8.6). a | 

4.) Beechrut-diit. . iGtL | fad. cpvdw cece | bowen soe 

BliReeswaxsi. cs + seek Mtiaele 16.8-20.6 15.2) 1.4538-1.4566* 

6 | Black mustard....... 43. Del—C SO) keen’ : 1.4718 

‘BP Bone fav eos cc ae oe] eters. pte eeter seers 11 SS eee 

8 i: Butten fats... saeskipe- «= 0.45-35.4 1.9-8.6) 1.4555-1.4578* 

OS) Candlonutir. ded: Une lees 2 9.8) 1.4760—-1.4790 
10! TiGakidlenvit. .. cc. Lage cli + cae Jtstrms aie | testes cen 1.4760-1.4790 
11 f Carnauba wax... \,<:) 74. - 4-8 5.2) 1.4672-1.4701* 
PANG EStOP oar coe sina cists 46—47| 0.12—0.8] 146-150.5 1.4771 
13 | Chaulmoogra..;..25.| «+--- Died BE BY o's sore eietm 1.4777-1.4779 
14 | Chaulmoogra.... je celiecie ne ices enss | sc eee ee 5s Abs She pap aceite BB 
15 | Chinese insect wax...| «+... S| Se sieteistee = a MER ee eS 
16 | Chinese vegetable 

salday fae de Ges see ete 2 a4 ers vires 1.4470—-1.4579* 

17}, Coconuts. ao. - + vinx} 21) 2.5-10.0 2.3-6.9] 1.4477-1.4495* 
18 Cocoa Tae (Cacao) |-....- 1.1-1.9, 1.97} 1.4537—-1.4580* 
HO God Wiverer cnc adc « 102-115 5.6 1.15] 1.4758-1.4783 
20. | Corn (maize).......4 81-86]1.37—2.02) 7.5-11.5 1.4733 
21 | Cotton seed........, 75-90} 0.6-0.9 21-25|1.4743-1.475215° 
POT Cotton seed atearibne ||: ..0..ca0fin. Obes. | os seas bone 
QM Crotonercens- > + sane wees 27-30.9} 19.8-38.6 1.4710* 
BE NGoose f8bt b..22 45 ae] tude es OREO!) nce oe k * | 1.4583-1.4626* 
25 | Grape seed.......... 53 0.75) 13.5-14.5) 1.4713-1.4725 
260" Hazeliyttt,... sce ve hat SOs eae 31.2 1.4667 
27. | Hemp seed.........- 97 ORAS HT. Vea wk 1.4740-1.4745* 
MO Vora tat... cd ees lets OLOM4) cnn ceive 1.4618—1.4696* 
20) Pinamancintey nieces cal ooaee cal a te gvae seu] ces se 1.459-1.4613* 
BO Vanan waa oe. ol peei es 141-12/17.25-26.5) 1.4560-1.459:1* 
Si | Lard off. o.40..6 hus 41-45 ot io 1.4607* 
32 | Lard oil (fatty tissue) | ..... 0.5-0.8 26)" Ts sp0e"L. 4620 
33 | Laurel (bayberry)....| ....- ZO ace alee 4783 
34° Linseed). .05 6... 64 103-126 BESSON a tw ote ie 797-1. 4802 
35 | Menhaden.......... 123-128 Bt Ji Aas 
36 | Mutton tallow.......] ..... OSA) ok enn ais 1.4545-1. 1 bRee 
37 Myrtle WAS co. ca bat tenure rad ; 1.4511* 
38 | Neat’s foot..,....... 43-49| 0.1-0.6 7.7-9.3] 1.4643-1.4685 
39 | Nutmeg butter (mace)! ..... Bi 2) its fh t. 
4B} Oliveivorh... cea ed 41.5-47'! 0.3-1.0 10.5) 1.4657-1.4667 
2? healm es oc, cr 15.7) 1.4603-1.4639* 
42 | Palm kernel. 7.6) 1.4492-1.4543* 
43)? Palm kernel. .\)). os’ | oe e203 [O50 55) |... cae oa wee eee 
44 | Peach kernel........ 42.5 1-1.5 6.5) 1:4682-1.4701 
45-PPeanusichier scedt ss 45-67 0.8 3.5] %.4620-1.4653* 
46 | Poppy seed.........- 86-88 2.56 1.4739-1.4742 
47 | Porpoise eees = 50-61 1.2 1.4622~1.4625 
48) Pump#in' sted ...5. 2:3) 0.0.06 Peres 1.4724-1.4739 
40.1 Rabbitfatheds..cy es) cette ov 6.2-7.2 1.459* 
50 | Rape seed..........- 51-64| 0.36-1.0 14.75) 1.4649-1. jai 
51 Safftower ss... bl oe dees 0.6 1 4769 
63 | Seal. i Mecede. Gis | ds Coo ae es 1. 4742-1. ‘4762 
53 | Sesame’.........555 65.5 9.8 1.4704-1.4717 
54 | Soja bean (Soya, Soy)| 87-88]. 0.3-1.8 4.9} 1.4723-1.4786 





— 







ae 
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Insoluble fatty acids 











TF > = ." 











No. fiable 
matter | Melting | Solidifying Iodine Acid 
point °C.| point °C. value value 
0.75 13-14 9.5-11.8] 93.5-96.5 
6 eR “oes 45-46 37 .9—40 55.5 
a ayes .76 42.5-44| 37.9-46.2 41.3 
re RYN > 2 23-24 17 114 
5 Bare =a < STS hr s..b. x. Mate nied etter 
3.3 16-17| 13.4-13.7 87-93 
0.5-1.5| 42.544 55.7-57.4 
i 0-34. 5) 0.3-0.45 38-41 33-39 28-31 
20-21 13 185. 
Speer Ti Cee Mize Slpmcpeeeteamen: 
54-55 Sot re ee aa eee 
0.6 13 3} 86.6-88. ig 
SNIP 29 Pde hale b miocnney tay oS Rtas tee 
bi Sipe aie 39-57| 45.2-47.2; 34.2} 182-208.5 
50.9-52.5 
0.2 24-27) 21.2-25.2 8.4-8.8 258 
Sot ae 48-53] 47.2-49.2 32 .6—-39 190 
0. 2/0. 543. 68| 21.8-38) 17.5-24.3 164-171 204—207 
1°5-2.8 17-20: 14-16 113-125 198.4 
ip I 34.5 32-35 111—115}201 .6—203.9 
3h ee 27-30 35.1 Et ees Oe 
ORGGRA..4.22 17-19 111-112 20L 
preter «St 36.6—40 31-24 65.3 202.4 
1.6 23-25 18-20 . 99-132 187.4 
0.5 22-25 19-20} 87.5-99.1 200.6 
1.08 17-21) 15.6-16.6| ~ 14 Lisi ae ee 
Sey, SARC 31.3-53.4 37.7|' 83.9-87.1 202.6 
A 50 ge 35.5 30.5 64), rakes. 
1.1-1.6|54.5-59. BS—DB.. BY | oiece eves 213.7 
0.6} 33-38.4 I — S| hic iese re royovs. se TN WRIe Ret oael: a 
ier ote 37-46 .6 36-42.4|) lei sau 3 ere tt 
Pt the oe 335.3 A, ee Ble C2820): sant hj. 
,4-1.2 20-24 16-20.6| 179-209.8} .196-198.8 
NS ea75) Rae Sec oka | rere cee) Mer 2 ae a 
3 a 33.5-49 40-48 .5 34.8 198 
Ae he ea 47-48 AGH eBickstsmnd e's 230.9 
0.12-0.65 29-41 16-26.5 62-—77|201 . 2—206.3 
2 42.5 40-45 OL Olea sir mera: 
0.4-1.0 26-30} 16.9-26.4 86-90 193 
2 ce Togs 50| 42.5-45.5 53.3 204—207 
2 ee 25-28 .5 20-25 .5 12 251-265 
Ses 10-18.9 13-13.5} 94.1-101.9| 205—-209.% 
. 0, B=O.50]) sce. «15 = 30.5-39| 95.5-103.4 201.6 
A 0.43 20.5 17-19 139 199 
% ;. NS oe Eas Cee (Coie Ramee BOE 126 207 
a1) Weigeeerene 26 .5—29.8 ZO 2SI" bee came cles. ||| Bs nriete oo 
5 Bat es chai es 39-50 35-41] 64.4-101.1 210-218 
r 1.48] 18.5-20} 11.7-13.6 POGSLOG I Me sreresiler .6 
Oe (gs ae 11-17 7-12/132.5-148.2 199 
" 0.3-1.0 22-23 13-17|186.5-201.8] 190.4-198 
5 .2/0.95-1.32 25-35 23-32 109-112} 196—201.6 
5 .8)1.27-1.54/26.2-27.5 21.2 BP er ee ee a 
i 
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Common name Scientific name Class ¢ 

Soja bean (Soya, Soy)...| Soja hispida (Dolichos hispida) ..... Ve 
Sperinic soc. sesreitebere= Physeter macrocephalus.......-..-- x 
Spermaceti si. .u... ene Cetacea Otlait. .....5%.Gs 5 oe XII 
Sunflowers... «sc. «ent Helianthus annus........++.0+408> VI 
Tung (China wood).....- Aléurites Fordtt... 60... 0.0005e enue Vi 
Tung (China wood)...... Aleurites montana.........0.++++5 VI 
Walnutl. ceca anita ra ue Juglans'regia.. ... . +. +=: sehen VI 
Whale. {50-06 occ ger Balaena mysticetus.........++++00+ VII 
White mustard seed..... Sinapis ‘alba... 2... .% «<2. 7) = eae II 
Wool fate tet. 2 ero Adeps lanaé=...... . 3.5. 2-2 sean XI 


ee ee Se ee eS eee 

+ Class I, Non-drying vegetable oil of the olive oil type; Class II, non- 
drying vegetable oil of the rape oil type; Class III, non-drying vegetable oil 
of the castor oil type; Class IV, non-drying animal oil; Class V, semi-drying 
vegetable oil; Class VI, drying vegetable oil; Class VII, fish and marine 
animal oil; Class VIII, vegetable fat; Class IX, animal fat; Class X, sperm 
oil; Class XI, vegetable non-glyceridic wax; Class XII, animal wax. 


a  EESEEEST ITN GEsUESERINEE SESS UIRSUIINININNNNINNIN 











Mau- 5 
; Fi Refractive 
No. Common name Mate ae. se etn 
ber ‘ 
lig Arles pels 1 eee 
1, | Sperian Fees. os 51 13.2 4.5-6.4 1.4573 
2 \ Spermaceti........-| ..s+. 0.5-2.8 2.8) po. gem oreereire mud 
Bf Suamfo wer wise ve sein sace 72 UAE es. + ss dt 1,4659-1.4721* 
4 | Tung (China wood).| ..... Di mee Fe anne 1.516-1.520 
5 | Tung (China wood).| ..... Dl ors Meco ee 1.515-1.520 
6 | Walnut. 7../45. 004. .| 96=110 Oe | ee ed Ot 1.4770 
ga ee Re ee ree oo 85-92 1.9 11-23 1.4679-1 .4724 
8 | White mustard seed.| 44-49 Bl Bie 3 nae 1.4649 
OTH WV OO EEE <.. oc reveue satel Coir bie | 59.8 23] 1.4784—-1.4822* 
a es cS SO 


* Refractive index at 40° C 


Pim 








‘No. 
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Specific gravity 


at Tae C- 


-924-0.927 
- 884 
-945 
.926 
. 949 
0.925 
-927 
.924 
-916 


ooco essen 
© 
w 
i 


Saponi- 


‘4 





Todine 











Solidifying . Hehner’s 
point °C. eee value number 

—10 to —16} 189-193.5 122-134} 93-94.5 
15.5 120-137 SOHSAlie ete ot 
42 to 49 126-135 SAO- Ol. Oller ene 

—17 188-193 129-136 95 

2 to 3 190-197 163-171 96.2 

BWA a any creme 189-195 163-164 5-96 

—27.5| 190.1-197 139-150)93.4-95.4 

Oto —2 160-202 90-146 93-95 

—8 to —16 171-174 94-98 .4 96-97 


82-130 





Reichert | Unsaponi- 


.|- Meissl fiable 
number matter 

7 ae 39-42 

5 oe 51.5 

0.5 0.31 

1.10} 0.4-0.8 

0.35| 0.4-0.8 

0.92) 0.5-1.0 

14 1-4 

8 39-44 


Insoluble fatty acids 


———-—- ———————————X—X— 














Melting | Solidifying Iodine Acid 
point °C. | point °C. . value value 
13.4 16.1 88-99 23.6 
92-24] “°"18-i918| "124-1341 °°" "20176 
40-43.8 31.2-37| 145-159.4 188.8 
ee eee ee ae 150 beater 
14-27 10—24| . 130.3-132} ......... 
15-16 9-10} 94.7-110.4| 181-185.8 
41.8 40 LT (oe Ba tens 


799 
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oe 
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The following abbreviations are 
acid; al, alcohol; bz, benzene; chl., 
oil of turpentine; p. sol., partly so: 




















800 











Iodine} Acid 
No, 


. Melting] Saponi- 
Name Class Spee re foaeoy 
Amber... .b0l-bol. 2 1gut I |1.05-1.10}250-325| 85-150 62 
Ammoniacum.......... Ill U2 one ey 160-77] +2... 
Anime (Hast Indian)..:. I 1.03] 230-40] 60-90/128-37 
Anime (West Indian).... | i ee iit Seren ee 150-60] /.... 
Benzomet. ent. orate I 1.2] 75—-100)155—-270) .... 
Canada Balsam......... Totslp ate en seaport 90-6 
*Ogoutchoue (icici) « sor TY! oilvondhreriens dso colt Annee 71 
Colophony.1.. © sits «be « I 1.07—.09] 120—50]150—200) 112-7 
Copaiba (Para)........- II OF9S1', Of. ae scssn || are 
Copaiba (Maracaibo).... II O.:9=15 0) 0000 |) Seen 
Copaiba (Maranham)...}| II OSO=—LE 0] tae o:-te | eae 
Copal. Benin) r<teereenemry I 1.06—.08) 120-66}125-150 61 
Copal (Loango)......... i ep aaa PR ee 7 HCI | ME 0k A 126-34 
Copal (Sierra Leone).... , ae ee aera ai 146—50 
Copal (Manilla)........ Tome disp eee Wik eure as 178 
DammmMar . 45,0. os I 1.00—.05) 95-190} * 20-65 
Dragon’s Blood......... I 1.2 120) 150-60 
Sei Ry RRR: .... | 1.02—.08] 75-120) 25-45 
Galbantm 1 1ESO0SR .. et 75-225) 
Guaiacum 1.2] 85-90] 2.... ‘ 
JaAlape aes Thay SS 1.14-.15 150|> a8 
Mastios ia a detiiat tides 1.04—,07} 105-20} 82-92 64 
Wevrnht cee. mrss ote Ill D1 2ST eats 160-200 
OlibahunrsrT sree hee Ill tts ai RB 65-120 
Bandaracs ite ssas.s waite. bs I 1.04) 135-50 143 
Shallagnees ses sande. I 1.08-.13] ...:. |194-213 
SEGRER fits oe ss wate ee I © BOY va Soa. 130-230 
Polit. dso water eats Il se) a 154—220 
Turpentine (Common)... ae 0 “pe sahitakeme boats ape 100-75 
Turpentine (Larch)...... II 1.1-1.2 75-125 





used: Class I, Resins; Class II, Oleo- 
chloroform; eth., ether; eth. acet., ethyl 
luble; sol., soluble; sl. sol., slightly soluble; 


No. 








ww a we ee ete 2 ee Oe 


ae As seein’ 
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RESINS, OLEO-RESINS AND GUM-RESINS 


Resins; Class III, Gum-Resins; a, acid; acet., acetone; acet. a., glacial acetic 
acetate; insol., insoluble; ler., ligroin; meth. al., methyl alcohol; oil turp., 


w., water. 





% 
‘Ester prey 





a % Ash Solubility 
100° C: 
nate me 0.3) p. sol. in CBs: oil turp; sl. sol. in al., meth. al., 
amyl al., bz., eth; insol. in acet. a., acet., chi. 
2-15 2-7] p. sol. w., * al’: eth. 
vs 0.05--1 





teens 














0.02-.05 
0.25-2.0 
0.01-.1 





sl. sol. ih p.sol. al, 

sol. in bz., chl., eth. acet., oil turp.; p. sol. in al., 
eth., lgr. 

sol. bz.; insol. acet. 

sol. in acet., al., meth. al., amyl al., bz., acet. a., 
chl., eth., eth. acet., CS2, oil turp.; p. sol. 


In igr. 
sol. in bz., chl., eth., oil turp.; p. sol. al., lgr 
eth: acet., CS; insol. w. 

sol. chl., eth., tar ; p. sol. in al., eth. acet., oil 
turp.; insol. 
sol. in bz., hig ., eth., oil turp.; p. sol. al., Igr., 
eth. acet., CS; insol. w. 
p. sol. acet. a., bz., chl., eth., oil turp.; insol. in 
acet., al., meth. aly ler., C82. 
98.7 % sol. in eth.-al. mixture. 

92.9 % sol. in eth.-al. mixture. 


sol. in bz., chl., CS2; p. sol. in al., eth., acet., 
amyl al., lgr. 


-6) sol. in al., eth., bz.; p. sol. in chl., eth. acet., lgr. 


sol., in eth., chi. bz. amyl al., C82; sl. sol. in 
Igr.; p. sol. in acet. a., acet., al., meth. al., 
eth. acet., oil turp. 

15-20 % sol. in w.} p. sol. in al, 


5| p. sol. in al., bz., eth., lgr., CS2 


sol. in al.; iP; sol. foet. a., eth., chl.; insol. in 
w., bz., oil turp., 

p. sol. in acet. a. ae al., meth. al. chl., oil 
turp.; sl. sol. in C8:; sol. in amyl al., bz., eth.; 
insol. w. 

p. sol. in w., al. 

p. sol. in al., acet., meth. al., amyl al., chl., eth., 
eth. acet., oil turp.; sl. sol. in acet. a., bz. 

sol. in acet,, amyl al.; p, sol. in acet. a., al., meth. 
al., bz., chl., eth., lgr., CS2; sl. sol. in oil itt 

p. sol, in acet. a., meth. al., amyl. al., bz., chl 
eth., lgr., eth. acet., oil turp., CS2 

sol. in acet. a., al., meth: al., amyl al.; sl. sol. 
in acet., bz., oil turp.; insol. in eth., lgr., CS2 

sol in al,, chl., eth. acet,; sl. sol. in w.; p. sol, in 
bz., eth., lgr., oil turp. 

sol, in al., bz., chl., eth., eth acet., oil turp.; p. 
sol, in lgr., CS2 

sol. in acet. a., al., meth, al., amyl al., bz., chl., 
eth., eth. acet., oil turp.; p. sol. in lgr., CS2 
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PHYSICAL CONSTANTS OF MINERALS 


The following table presents data for about 350 of the more common 
minerals. 

In order to avoid duplication and save space, very few cross references are 
given in the body of the table. If the name sought is not found in the table, 
consult the synonym index given below. E 

Specific gravities are given at normal atmospheric temperatures, a more 
precise statement being valueless considering the large variations in natural 
minerals. 

Hardness is given in terms of Mho’s scale. (See under Hardness.) 

Indices of refraction for the sodium line, \ = 5893 A, unless otherwise 
indicated. Li, \ = 6708 A. Indices will invariably be given in the order 
w, € or a, B, y. Uniaxial crystals are considered positive if e > w, negative 
if w >. Biaxial crystals are considered positive if 8 is nearer @ in value 
than it is y and negative if 8 is nearer y than a. 


ABBREVIATIONS 





..| often 
.| optically 














SYNONYM INDEX 


on ———————————————————————— 


















Compound sought Listed | Compound sought Listed 
Apgwitex, 5s. dokans Acmite +Fe Bronzite........ | Enstatite 
Alaiita cece ne ros te | Diopside Brown hematite... ... Limorite 
Allanite..............| Orthite Calcium-c hr o mium 
Alum stone..........- Alunite reteset Uvarovite 
Amphibole ...| Hornblende Calesparnc.5 2. ed «a - Calcite 
Amphigene. ..| Leucite Caporcianite......... | Laumonite 
Antimonite... ..| Stibnite Carbonado...... ....| Diamond 
Aphthitalite..... ..| Areanite Carborundum, ar iif. ..| Moissanite ~ 
Arsenic nickel........ Niccolite Carbuncle, Al-Fe’ gar- 
Asparagus-stone...... Apatite net................| Almandite 
eT tee Bauxite Chalybite............| Siderite 
Black hematite....... Psilomelane Chessylite............| Asurite 
Black lead........... Graphite Chile saltpeter........ Soda niter 
Black mica........... | Biotite China clay...........| Kaolinite 
Blue iron ore......... | Vivianite NTORIGE. Sets 2 acs sess Clinochlorite 
Blue malachite... .... | Azurite hrome-spinel...... . .| Picotite 
Blue stone........... Chalcanthite Cobalt bloom.........| Erythrite 
Blue vitriol...........| Chalcanthite Cobalt glance. ........| Cobaltite 
Bortz ; ...| Diamond Copper pyrites........| Chaleopyrite 
Brimstone..........+<{ Sulfur Copper uranite....... Torbernite (R) 








on 








Céaiuoand sought Listed 


Smithsonite 
Nephelite 
Beryl 


aa Epsomite 
Bornite 
Kaliophilite 
Tetrahedrite 





Litharge 
| eee | Laumontite 
hihi. sare 
Triphylite 
Lepidolite 
Magnetite 
3 ‘| Phlogopite 
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SYNONYM INDEX (Continued) 





| Compound sought Listed 
| : 1 
Magnetic pyrites...... | Pyrrhotite 
Malacolite........... _ Diopside 
Manganblende........ | Alabandite 
Manganese-aluminum 

garnet...) (b ALe. Spessartite 
Meershaum..:....... | Sepiolite 
Menaccanite......... Ilmenite 
Microcosmie salt... ... Stercorite 
Mispickel............ Arsenopyrite 
Molybdenum glance. .| Molybdenite 


eedle zeolite........ 













Natrolite 





Albite 
Siderite 
Titanite 
Boracite 
Tale 
Cassiterite 
Wollastonite 








= e: .| Borax 
LONG: 523950 eo Cassiterite 
tanic iron ore....... Imenite 
cont. | 
« SURRME PIE Ss Willemite 
eta tpos pr aNOn cae Trona 
.| Cinnabar 
sd on No ate Aluminite 
ihe opt eats Seapolite 
oe SEIPS Ss Bournonite 
| White iron pyrites. .. .) Marcasite 
|White lead ore... .... Cerussite 
White mica.......... | Muscovite 
Wood. tin. 5... 22. dse2 Cassiterite 
Zineblende........... | Sohalerite 
Zine-spinel........... | Gahnite 
Zine vitriol........... Goslarite 





Pe iN 
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No.|. 


CONDOR Whe 





Name 


Actinolite......... 
Agate See chalcedo 
Alabandite......... 


Alunogenite....... 
Amblygonite....... 


Analeitess2icihes: 
Anatase. . =e 


Anglesite.......... 
Anhydrite....:.... 
Anorthite......... 
Anorthoclase....... 
Anthophyllite...... 


Antigorite... 
Apatite, ti aaa. 4).\. 


Arseni¢: .......)... 
Arsenopyrite....... 
Atacamite......... 
Augelite:.......... 
Augite. .atiiwin. «+ 


Autunite. . 
Axinite. . 


Baddeleyite........ 
Baritesioccrsavtl. «. 
Barysilite 
Bauxites.....0.... 
Beccaritey ......... 
Benitoite.:........ 
Bertrandite 
Beryl... atiadats .< 
Beryllonite. 
i COR eee 






my 












































Synonym Formula Sp. gr. 
ia 
sbeiniteseiwayclii..-. NavO.Fe203.48i02...... 3.5-3.56). 
ne prone nc Macoee Ca(Mg, Fe)s(SiOs)4..... | 2.9-3.2 » 
ny I 
i ae ir a maliseeeas MnSe6e guid. bce 3.95-4.04 
sodium, feldspa: Na20.Al203.6Si02...... 2.61-2.64 
carbuncle, ALE Fe garnet. AloO3.3FeO.35i02.......}, y BEA 33 j 
websterite......:...... AlzO3.S03.9H20...... t 
alum stone. .........-. KeAle(OH)12(804)4.... . 2. 382.75" 
alunogen... snide... Alo(SOu)3.18H20....... ‘1.6-1.8 
hebronite............-- AlPOs tab esiu.t,; enone 2.98-3.15, 
analeimesioes. oe se ++: NaxO.AloO,48i0: 2820 | 2.22-2.29 
octahedrite............ TiOe wiaiilas .. soci 3.82-3.95, 
cuaigee ateya eine ce: AleSiOs or Al205.SiOo.. .| 3.1-3.2 
feldspar group......... (Ca0,Na20)Al20s. 48102 | 2.647-2.69. 
common garnet, black 3Ca0.Fe20s.38i02...... 3.64-3.9 
garnet , 
ae ERTS. ce PHSOarsebiislel oe ee ec eye | Ook aeeeO On 
‘ia deaey spatial aeee: CaSOsec ses ees ease es «| 2:899-2,085 
lime feldspar........... Ca0.Al20s.28i02....... | 2.703-2.763 
feldspar group, soda- | (Na,K)20,AleO3. 6SiOs. .| 2.56-2.651 
microcline 
MA CORTE at 1) 50 tusecs (Mg,Fe)SiOs...........| 2.857-8.2 
PE ag ite? aor: TA 3Mg0.38i02,2H0. .....| 2.55-2.62 
fluorapatite, asparagus- | Cal's.3CasP20s......... 3.151-8.270) 
stone 
«os opi WOsEdateseckeal. «2: gai om 168i Qz,- 2.3-2.4 
16 Lm 
sioesis'e (GORE BEATEN «5 CaCOani vices cree sand, SGOT aoe 
aphthitalite; glaserite (K,Na)2SO« 2.662 
silver glance...:....... AgeS .| 7.24-7.40 
native arseni¢.......... oe : 5.64-5.78 
mispickel. . ae CAR iD. 5.89-6.20 
ieee Pe eT: Bee: 3000. CuCl2.3H20 3.77-3,94 
visstypao (ony sero Renes .| 2Al203,P20s.38H20......| 2.77 
vn caBs SIGE OUTED be CaMg($iOs)e+-(Mg,Fe)-| 3,2-3.6 
(AlFe)2Si0s 
lime uranite...... .... Ca0.2UQ0s. P20s.8H20.. .| 3.05-3.19: 
ee ee! ee HCas3AloBSisOis......, | 3.22-3.314 
blue malachite, chessy- | 2CuCO3,Cu(OH)2...,.. 3.77-3.83 


lite 


ong PhaSisOs 


...| BaTiSis0s 
...| 4Be0.23102.H20....... 
‘ a ems mal eal 






les am beth P(A - 
Fe)a(Si0ws 
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Crystalline form and color - 


monocL, blk., brnsh. or redsh. 
amonoel., grn., gray-grn. or br. 


cub., iron-blk. 

tricl., Bay, or rarely colored 

cub., deep red to brnsh.-red or blk. 

Saar hex. (trig.) I., wh., yelsh., gray oi 
7 COL, W. r 

redsh. 


monocl. wh., yelsh. or redsh. 

tricl., wh. to grnsh., blsh., yelsh., gray- 
ish or brnsh. wh. 

eub., col. or wh., yelsh, redsh or grnsh. 

tetr., br., bl., blk. 

thomb., gray, redsh., grnsh., blsh. 

tricl., wh., oid grnsh., yelsh., flesh red 

_cub., "brnsh. red. br., bik, also yel. or 


grn. 
thomb. or monocl., wh., gray, yel., bl., 


grn., (col.) 
rhomb. or monodl., col., wh., gray, bl., 


br. or redsh. 
tricl., col., wh. or grayish. (yelsh. blsh. 
redsh.) 


rhomb., br., yelsh. or grnsh., to emer. 


grn. 
rhomb., brnsh. grn. 
hex., br., grn., gray, yel., red or wh. 


tetr., col. or wh., grn., yel. or redsh. 
ub col., wh., yel., redsh., blsh. or 


sesh es rhbdr., wh. 


Non 


te 


Le: 


<2 


cub., dk. lead gray 

hex., tin-wh., tarn. dk. gray to blk. 
rhomb., silver-wh. to grayish-wh. 
rhomb., bright or blksh. grn. 
monocl., col. to wh. 

monocl., dk. grn. to blk. 


rhomb., yel. 
tricl., br., bl., gray, yel. 
monocl., bl. 


monoel., col.-yel., br., blk. 

rhomb., col., wh., yel., bl., br. or red 
trig., wh. 

amor., wh., br., yel. or redsh. 


hex., trig. bh, — 

rhomb., col., eee 

hex., grn., bl., ye! redsh. 
rbomb., col. to wh., pa. yel. 
monocl., blk. or dk. br. or grn. 


” Index of refract. Angle of 


the optic 
Na); 7; w, €; 

Qa, B, x a AS 
1.7638, 1.799, 1.813 62 13 
1.611, 1.62 7, 1.636 75 
(ayBt79.2 i, La eens E... 
1.525, 1.529, 1.536 70 
ROCKS “T° Aare 2 eee » 
1.459, 1.464,1.470 =] ........ 
1,572,192. hitmen 3. 
1.474, 1476,.1.483. .otolduxtl 1.8... 
1.579, 1.598, 1.597 50 
LABTAL Res... omen d St. 
2554i2.493\ oon omtcagte? 18), 
1.632, 1.638, 1.643 84 30 
1.549, 1.553, 1.556 88 
1.857... 15%. > Dinawpiglats €f. 


1.8771, 1.8823, 1.8937 | 75 24 
1.5693, 1.5752, 1.6130 | 43 41 
1.5755, 1.5832, 1.5885 | 77 
152.529, 1531) e pies 22, : 
1.633, 1.642, 1.657 83 54 


1.490/1.502, 1.511. ~esgor. oie. 
1.634, 1.632... 2m. 


ESST {L535 ... comets pA ES. 
1.5299, 1.6809, 1.6854 | 18 
1.4935, 1.4947, 1.4973 |........ 








11884; 1.861, 1.880.dne |ad4) | Le 
1.574, 1.576, 1.588 50° 49 
1.712, 1.717, 1.733 60 


1,553) 1.575, 1.5771) mien. ok 
1.678, 1.685, 1.688 72 
1.730, 1.758, 1.838  J.v.. seas 


243/219, 2.20. vmatlol on 
1.6369, 1.6381, 1.6491 | 37 28 

22070; ZION LS cco tess 
LGYOA te oat omeaat Ak 
£.9272501,9277, 1.9820 «jou... 
L752, 1.804... Corday t, ok 
1591, 1.605, 1.614 74 51 

EDGR a0.) ike ROWS ena 
1.5520, 1.5579, 1.5608 | 67 56 

ROTUMLGTS, 1.5674 © Hee ae « 
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No. Name Synonym Formula Sp. gr. 
1 | Bismuth. {42.1 002 nativelbismuth. . .2i:yn. | Bid.on. 21h eee. 9.70-9.83 
2 | Bloedite........... 7 Oe ee hh M80. Na2S0s.4H20. | 2.22-2.28 
8 | Baracite.....cn<-<8 Btassfurblte.... <0... .-.< Mg7Cl2BisOz0........-. 2.9-3.0 
4 Borax. insces cto < tineal . . NaeBs07.10Hs0........ 1.69-1.72 
5. Bornite, . 202.1 .882 purple copper ore, eru- | FeS.2Cu2S.CuS........ 4.9-5.4 

cite 

6 | Bournonite........ WhéelOresccu...acc candy PbCuSb&3.........0... 5.7-5.9 

q | Broehantite—:. .-204 See t-cs eee ae CuSOs.3Cu(OH)2....... 3.8-3.9 

Bi]. Bromyrite;.. dest: cilccuneon a Ree et ane AgBr... ... 5...:d een 5.8-6.0 

9 || Brookite: 262.1 ATA SSRs... cc ee NOs. Aisk...0 eres 3.874.084 
10| Brueite... S201. So Sahel here Ae 2 MgO.brOs: ..% . aes. 2.38-2.4 
PLO hBunsenlte: 2.6 .ns4\ sate sioner aioe e 10.8% hen). Be ae 6.398 
12:1 Cacpxenite.:,.....<...] nd eek See es FePOs.Fe(OH)3.43H20. | 3.38 
13 | Calamine See hemi| morphite, smithsonite 
14 | Calcite............| calespar, iceland spar...| CaCOs................ 2.711 
15: | Caledonite..\. 2%... | srcetetade | 2m See ero 2(Pb,Cu)O.SO3.H20....| 6.4 
16 | Calomel...........} horn mercury >| HgCl.. 2.25... eee 6.482 
1f:| Canorintted.¢ S522. 1. EA. ke oot eS 4Na20.Ca0.4Al20s.- 2.42-2.50 

2CO2.9Si02.3H20 

185 \Carnallite 55.2757. |. HOR. eae 4 _.| KCl.MgCle.6H20.:..... 1.60 
19 | Carnotite. . ee K20.2U20s3.V20s.3H2O9.}...........- 

20 | Cassiterite incl. tinstone, stream | SnSnO4..........0s00 6.8-7.1 

tin, wood tin 

21 | Celestite.......... celestine. . «| SrSQd. cases 2s 0. 3.84-3.97 

22 | Cerargyrite........ horn silver............. we kloy 1). aa 5.552 

23 | Cerussite.......... white lead ore..........| PbCOs. icon! cameies 6.46-6.57 

94 | Chabasite...... . cull i: diid.cwn, Hae ee, Gaal .8H:0 2.06-2.16 

+Na,K 

25 | Chalcanthite....... blue vitriol, blue stone. .} CuSOs.5H20........... 2.12-2.30 

26 | Chalcedony........ SPN APA. hs ctaren ccs Sie : .\.:- scones other 2.55-2.63 

27 | Chaleopyrite....... copper pyrites......... CukeSs...5.... 0.2 eee 41-43 

28 | Chiolitess....4 sw0.nallendlefemediatic s ease ens oe) ONSEOOAD MS, Jee eee 2.84-3.005 

29 | Ghondrodite. ..25.0.-.)veslawte Gbeeeeene OF ROT ie, OH SoH aMedaiOvk 3.10-3.22 

BO, | Chromite ciasie.eicco.cil cacsiereiatdlyras «ave akeeteeaey EO. Crean. ut, seen 4.32-4.57 

31 | Chrysoberyl....... cymophane............ Boo aLoe Fait) OOTNER A 3.50-3.84 

381} Giirgsocolla et, J, Rink Pi beke ts ann ase knees CuSi03.2H:0.......0.. 2.40-2.42 

33 | Cinnabar.......... natural vermilion....... HigS: ..:2h. adie. De -0-8.2 

ZAG PRTC tr open eae | RR ae NORA? AsiOs iccaitn. cee 3.854.151 

35 | Cleveite (R)....... A eryst. var. of uraninite]...........0....eee08- Ad 

36 | Clinochlorite....... clinochlore.............| HsMgsAleSisOis........ 2.65-2.78 

87 | Cobaltite........2. vobalt glance. .........| CoAss.....01. Joeeuiits 6.0-6.3 

BS. Colemanital. ., ©» ale tetcak aceatekite tec si CacBaOu.5HeO......... 2.417-2.428 

39 | Columbite......... niobite .| (Fe,Mn)(Cb,Ta)20e.. ...| 5.26-7.30 

40°) Connellite: 3.4 1 220 ]4 Os... Saave..at J CuS04.2CuCle.19Cu- | 3.4 
(OH)2.H20 

41 | Copiapite. . - soa <0) acieee is aon in aes mee 2Fe203.5803.18H20.... .} 2.1-2.2 

42, | Copper s.da.h.<30.% native copper wf Cayce Sip cina: 0d tae ee 8.8-8.9 

43, | Coquimbite....., ..00f.t..5ee.8 ...| Fe2(SO«)3.9H20........ 2.07-2.105 

44 | Cordierite......... iolite, dichroite .| 4 (Ms, ayer ees 2.57-2.66 

2! 
45 | Corundum......... ruby, sapphire......... A Site. ist. Oa 3.95-4.10 
806 
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COND UrwWNHre 


Hard- 
ness | 


7 


aes 
a 


i 


Grd ertogehs coho arto 
o.oo 


c 


Dm 


a 
ony 
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Crystalline form and color 


Angle of 
Index of refract. | the optic 
Eka. t Mesa 





hex., redsh. wh. 
monocl., col. to grnsh., yelsh or red 


‘rhomb,, wh., gray, yel. or grn. 


monocl., wh, grayish, blsh. or grnsh. 

eub., dk. redsh. br., tarn. blue, purp. or 
iridese. 

thomb., st. gray to iron blk. 

thomb., emer. to blksh. grn. 

cub., yel. to grn. or gra: eray 

rhomb., br., yelsh, redsh. to iron blk. 
oh é wh., gray, blue or grn. 


grn. 
hex., yel. or brnsh. 


hex., col., wh. or yelsh.; rar. pa. gray, 
red, grn., bl., vit. 

rhomb., deep grn. 

tetr., wh., yelsh, gray or br. 

hex., wh., gray, yel., grn., bl., redsh. 


rhomb., wh. or redsh. 

hex., rhomb,, yel. 

tetr., br. or blk, somet. red, gray, wh. 
or yel. 

rhomb., col., wh. or yel., oft. blsh., 
redsh. or grnsh. 

cub. wh., gray, yelsh., grnsh., turns ylt., 
br, or blk, in light 

thomb., col., wh. or gray 

hex. (rhbdr.), col., wh., redsh., yelsh. 
or br. 

tricl., bl. or grnsh. bl. 

wh., grayish bl., br.-blk. 


tetr., brass to 
purp. tints 

tetr., wh. 

monocl., wh., yel., red.-br. 

eub., blk.-brnsh. blk. 

rhomb,, grn.-yel. 

amor., tetr. or hex., grn.-bl.-blk. 

hex., scarlet, redsh.-br., blk. 

monocl. 

cub. 

monocl., grn. to yelsh. or wh. 

cub., silv. wh., redsh. or grayish 

monocl., col. to wh. or yelsh. 

rhomb., br. to blk. 

hex., blue 


gold. yel. tarn. to bl., 


aie yel. 


= (i wh., Aged brnsh. 
t.-dk 


rhomb. 


hex. (trig: rhbdr.) col., red, yel., bl., 
br. or gray 
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1.486, 1.488, 1.489) Seheibied.. &. 
1.662, 1.667, 1.673 83 33 
nee 1.4686, 1.4715 | 39 


i. 730, 1.778, 1.803 
253 


2 583, 2.586, 2.741 
1.559, 1.580 

(Li) 2.18 

1.582, 1.645 


1.6583, 1.4864 


1.818, 1.866, 1.909 
1.97325, 2.6559 
1.524, 1.496 


1.466, 1.475, 1.494 
1.750, 1.925, 1.95 
1.997, 2.093 


1.6220, 1.6237, 1.6809 |51 12 
2.07101... . i. tetinhentt tae 
1.8037, 2.0763, 2.0780 |8 34 
1.480, 1.482 65+ 
1.5140, 1.5368, 1.5433 | 56 2 
£53701 C 539-1. 630) elethsl. ie 
1.530 

134001949 1 We astailenGh ne 
1.607, 1.619, 1.639 80 

bow aephsbetrs alice 2.13 
1.747, 1.748, 1.757 i 
L4G-157 oe ha) © 
91354.°3,000 00° abies ae: 
1.871, 1.92, 2.01 ashulialend 1-32 
1.585, 1.586, 1.596 J... 
1.5863, 1.5920, 1.6139 |55 20. 
BAG 820,234 - s¥legh| iwi. tae 
UTE webs Weg holes peer 
1530,°1.643, 1.595. syianliot)«-id 
RSGLQALGS7D  agialeesh. 2k 
1.534, 1.538, 1.540 70 23 


1.768, 1.760 





fi 
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No. Name Synonym ° Formula Sp. gr. 
Hal: Gotlinnite sacra ia eee Tee acre ra cei PhClo. 2 eae ted). ) SQeaNS 
2 \ Cristabali ted, 6scitcd stots eins on. rad Mates SiO0a79.17) 420. ERE 2.27-2.34 
8 | Crocoite. 4.04... - erocoisite........- 92 2:1 PbCrOas. 8 «en. ).9-6.1 
4 | Cryolitelid.0cee ioe-Btone.. ..!20A. TY. AN NasAlFe or 3NaF. Ais. 2.95-3.00 
Bil Cryolithionite: cus). eevee sees tea stet tyes Aa BLIF.2AIF 3.00... . 2. bth i 
6.4] Cupedte ileterartesoreters red copper ore.........| Cu2Q. os... eee, 
7 | Cyanite. . 5.0.00. disthene:..........-022 AUSOs or AlsO3.SiO2:. 3. soo 3. b75 
STAT bavite cae ah ie scecil cole idlcletarets. sachenoaie ees Ca0.Be03.2SiO2........ 2.93-3.02 
9 | Datolite. JER BELA GHG E.. 5 Al TON OF Ca(B.OH)Si04....00... 2.89-3.00 
10} Derbylite. +... SpA. AGts fs). s oe 6FeO.Sb203.5TiO2..... . 4.512-4.530 
Di] Diamonds. 2,5 bortz, carbonado....... Gis can eSB ve... | 8.150-8.. ey 
12 ot Diaspord..c tena] Sates bahay nein AlzO3.H20......... ef 3.3-3.5 : 
13' | Diopside.... . . A malacolite, alalite...... CaMg(Si0s)2.....00.-. 3.20-3.38 
14 | Dioptasite........ Bio thses. Jee sce rte H20.Cu0.8i02...0.0..5 3.05-3. 
15 | Dolomite.......... peathsparsey. ...:.. <r. CaCOsMgCO3.¥.... ...| 2.80-2.99 
£64) Doviglasite ss. 5. des) agen cone fe ote 2KCl.FeCle.2H20...... 2.16 
17-| Dysanaliteklet. w0,4d. WUE ee. ac een et « Ca0,FeO,TiOs, ete..... 4.02-4.26 
18 | Belestonite Mi .1. Gy). Qt. eee eee Ags... Aka 8.327 
19 |: Embolite........ 22). 2.02. hes area. Ag(Br,Cl).19..20 0a. 5.31-5.81 
20) merry’. sais soe mix. of corundum, mag-|.........---+s+ee eee ee 3.75-4.31 
netite, hematite, quartz 
and spinel 
DD 1 Bnargite dies ce. cis | SENN dN UAE ote 8CusS.AseS5....1.000-. 4.43-4.55 
22 \Erythrite.......... cobalt bloom........... Co3(AsO4)2.8H2O. 2.2... 2.912-2.948 
D9)4) Haclasitie MUS: AO ante ancien oss feed Be(AIOH)Si04......... 3.051-3.103 
DA ASFDRGIALTEO ccc: eicca ete he SARS. |e IR dE, 6Na20.6(Ca,Fe)0.- .2.8-3.1 
20(Si,Zr) O2.NaCl 
Db) Wa ytitetdie! PATA IR Sis. sete cciiia 3Si02.2Bi2O3..........- 6.106 
26 | Enstatite.......... yeh bronzite, hypers- | MgO.SiOz.....5....0.. 3.10-3.43 
thene 
7. I MBIpidote y's craenere cts ars pistacite,..............| 4Ca0.3(AlFe)20s.- 3.07-3.50 
6Si02.H20 
28 | Epsomite.......... epsom. salt. . .| MgSOs.7H20......-..- 1.68 
20 | Mayalite SMe I tt UM cc ecteineieis coll FesSiOac:.. 28. |e 3.91-4.34 
30 | Feldspars See ortho clase, microline, albite, labr|adorite, andesine, anorthoel|aseoranorthite 
Br. || Merberite AR kh GRR ee. wee ce gas eW Oates 00% 2 RET 6.801-7.109 
$2 i Binorite. cv... lawn fluorspar ate aie al 2.97-3.25 
33 | Forsterite.......l)eccteeceg esses eee eevee] MigeSi0u. ini els. 3.191-3.33 
34 | Branklinite. 10.0 Ab tied Le. ces as Me ‘Tn)(FeOs)s PAs le 5.07-5.22 
35 | Gahnite........... zine-spinel . . ‘ ee Oa +05 «ol: aaa 4.478-4.602 
36 | Galena............ galenite, gl ance... «ii. op PbOyt. 4). ope AA 7.3-7.6 
BY | Garomalites ssnceseic|e cutis «lepites « «oth Na 4Ga0. 6PbO.6Si02.H20..| 5.57-5.7 
38 | Garnet See alman|dite, andradite, grossularitle, pessartite, uvaronte 
39 | Garnierite.........| moumeite.............. int ,Mg)SiOs  (vari- | 2.27-2.87 
le) 
40 | Gay-Lussite......cfe sees eee n ers ewecnens CaCO3.Na2C03.5H20. ..| 1.93-1.95 
41. |.Geblenite. S2, WR MIG wscees er se eas Ca0.Mg0.Al03.8i02,. . | 2.9-3.07 
ASN. Geildelite..ccvenase leet eMae een ses eames (Mg,Fe)0.Ti02 .| 3.98-4.0 
43. | Gibbsite......0.1.5 hydrargillite.........+ .| AleOs.3H20. . . | 2.8-2.42 
44°) Glauberite 2k6.4. Bed ai ek cee eee Na2S04.CaSOu....0 06. - 2.7-2.85 
45 | Glaucophane....... glaucophanite...... . j Nab eee 2.991-3.15 
. SiO; 

PV ite We fells Is, Seema e native gold.......... | Au. ac... TE ee 14.56-19.33 
Se nnn Se 
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4 Angle of 
rand ‘ Index of refract. «| theaolo 
N0.} 7 tna Crystalline form and color 7 (Na); 1; @, €; = 23, 2V 
a, By ° , 
1 | soft rhomb., wh., yelsh. 2.1992, 2.2172, 2.2596 lic... 28 
2 | 6-7 pseudo-isometric? 14860). A. eitteer ts £ 
3 | 2.5-3.0 viomecls red. (Li) #2131, 2.37, 2.66. stidueaD. | & 
4/25 monodl.,.col. to wh.jrar.redsh, brnsh.| 81.364 = = |........ 
or blk. 
aS ges Os a re 1.3397. .).,. .. GL) aMobeiske Ete 
6 | 3.5-4.0 | cub., red.; rar. br.-blk. 2 1ODS sp eee tye we Ee cena 
7 14-7 tricl., bl., gray, wh., grn. or blk. 1.712, 1.720, 1.728 82 
BYt7- rhomb., yel.-col. 1.632, 1.634, 1.636 88 
9 | 5.0-5.5 monoc!., col., wh., yelsh., redsh., grnsh. | 1.625, 1.653, 1.669 7 
10 | 5- rhomb,., blk. (Li): 2:-45).2.51.. .otinenlecekl.. A 
11 }10. cub., col. or sil.' yelsh., also yel., red, |.2.4173 = = 3 | «© )fienki.. es 
' || -grn., blue or blk. 
12 | 6,5-7.0 rhomb., gray, wh., pink, yel., br. 1.702, 1.722, 1.750 84 
13 | 5-6 monodl, lt. to dk. grn., col., gray, yel., |.1.664, 1.671, 1.694 59 
: rar, 
14/5 trig., emer. 1.644, 1.697 
15 |3.5-4.5 | hex. ‘(trig. thbdr. ), wh., yel., redsh., br., | 1.6817, 1.5026 
‘ blk., rar. col. 
Ue Ry ls ee ee 1.488, 1.500 
17 | 5-6 eub., iron blk. 2.330. 
s cae eub., pe yel., ae on ae (ay 2.49 
}1-1.5— yish grn. ts “iy -grn., ye Bit b z 
20 | 7-9 ak. er NT ds Hk wisjeewig ss lesataielojee nat) SSA LOM ES be 4 
21/3 SEGIRRTG OR Flee a berpeccecsces fe] emacebiee 
22 | 1.5-2.5 monocl., red., pink or pearl gray 1.6263, 1.6614, 1.6986 |........ 
23 | 7.5 monocl., col., pa. grn , blue 4.652, 9-605; L671" oh. bare : 
24 | 5-6) | hex., red to br. 1.606, 1.611 
. 25145 cub., br. to yel. or col. 205 ee lb eee 
26 | 5-6 7 thon,» grayish or yelsh., wh., grnsh. | 1.650, 1.653, 1.658 31 
or 
27 | 6-7 mono, yelsh to blksh. grn ; rar. red | 1.729, 1.754, 1.768 = |........ 
‘ or ¢ 
28 | 2.0-2.5 rhomb., col. or wh. 1.4326, 1.4554, 1.4609 51 25 
a 6.5 thomb., yel.-blk. £.885,'1.877, L886..  «galri.. 
31 |4.0-4.5 | monoel., br. to blk. (Li), 6240 ... .. .tpebia..e 
32 |4 eub., ool., oft. yel., bl + Bre ; Vitvsrat.red|P4o30rG |... pi Mighited.) He 
33 | 6-7 rhomb., wh:, grnsh, y! 1:'6355/9:051,.1.670, o) ajtond.. de 
34 |5.5-6.5 | cub., iron bik. TREE hadiet ah OBUEE Bs: 
35 | 7.5-8.0  |-eub., grn., br., blk, 1.780. Ata, .. op oMpaSEA.} 
36 | 25 cub., lead gray to blk. SSI! pioh badd. £3 
if 3 tetr., col., gray. Eye rs Oe) Gan 1 G Se Pe ae 
39 | 2-3 amor., bright grn., pa. grn. to wh. TBO ce ade ae eee Ot Peet. 3 
_ 40 | 2-3 monocl., wh. to fine 1.4435, 1.5156, 1.5233 | 33 46 
.~ 41 |5.5-6.0 | tetr., grayish gern. to br. iOGGmEBEL. +» ibnlawads. 4 
42 16 hex. ‘(trig.), bes or brnsh. blk. DST 05) ci. me ORATOR SS 
43 | 2.5-3.5 | monocl., wh., grnsh., redsh. to yel. 1.566, 1.566,.1.587.  t#use.l.. 2 
44 |2.5-3.0 | monocl., pa. yel., gray, or red 1.515, 1.532, 1.536 7 
45 | 6.0-6.5 | monocl., blue 1.621, 1.638, 1.638 43 58 
46 | 2.5-3.0 | cub., yel. Seen Conor 
«ie Ne EE ————————————— 
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No. Name Synonym Formula Sp. gr. 
1 | Goslarite. . ...,| ine vitriol... . 9-2. 
DN Gathite: mec ck satele eee ties halon aan 20 ..| 4.0-4. 
3 | Graphite... .. 2.056 plumbago, black lead a “cee of Fe, $i02,- 2.09-2.25 
4 | Grossularite....... hessonite...........+0 30140. Ale0s. 38102 kt agh 3.4-3.6 
 alliGrummilte CR) i. cated oe tte ac iviciciexc cates tteoks (Pb,Ca,Ba)SiU30i2.- 3.9-5.16 
5H20(?) 
GA GypaiMas . A Viste Hel oePeratere sect ele > ieiei+ vialslace mt CaSO1.2H20...... lime - 2.314-2.328 
7 hte... ee le. oe TOCKIBALE) ois. 0c oveasoee NaCl. jceceee + «chipsets . | 2.185-2.170 
Sal UM amiberpiter «kleen Hee cattle aisle nlc sinetes Be:HBOs.. sikh. ctesta 2.347-2.36 
Gs Flank b6 oo s.ct5s 2's S| eve Ro gules, sola sites 9NazSOs.2Na2CO3. KCl. | 2.562 
10 | Harmotome....... harmotomite........... as coil -Al2O3. BriOs- 2.345-2.50 
: 5 
11 }\Hausmannite te). Kies). eeed.g cee: Gach yale Masz04))....3 0... ene 4.722-4.856 
HONIET RR Tbe. dni Stoll ae eae tener Sects 5(Naz,Ca)0.3 Al2Os.- 2.4-2.5 
6Si102.2SO03 
1B Heel vite. ¢ <.cce = Ae icterat tetas ofp: Alig atteel eet ale a(Be Mak 'e)2Si04.(Mn,-| 3.16-3.37 
ep 
NA ||, Hematites:.ooo0 Alecks CRS elece sien seyevers:s, 5.0if( A O8 D8 ara isiae Onsen tee 4.9-5.3 
15 | Hemimorphite..... COLAHIMIE i cc gre ot se ge wa SiOz.H20.,...... 3.45 
16 | Hercynite......... iron spinel............. FeAlsOaw... ara atauene 3.91-3.95 
ATA) PICRGOLILG = ccc. cakiniliauieateeaMahis olor) cele (6 CaPO4.BeFOH......... 2.952-3.012 
OSU Heulandi teen, c.chsalow. cb ciionbotpes. sacrna ts Ca0.Al203. rit 5H20.. | 2.16-2.249 
19") Hopeite.< 2st. cml chiaeatencon trates eager 3ZnO0.P20s.4H20....... 3.03 
20 | Hornblende....... amphibole............. Ct Mg.F Wi rain 3.0-3.5 
Me, Fe)2(AlO3)2- 
(M 3) 2, ’e( Mg, Fe)2- 
(FeOs)2(Si0s)2 
D4 li Eibnerite... .....« aseitcuahiinas es «aoa nes MnO. WO3......5..+<4- 7.2-7.5 
DON EA Pom ONG. «sat ail lvre are lee aivis tees eraieieleles @ Ae (TI, Ae,C Cu) 2S. AsoS3-+- | 4.6 
PbS. As28s(?) ; 
23 | Hydronephelite... .0.}).. [leh d. «hniiee  abivie HNazAlsSisO12.3H20.... . |'2.263-2.48 
947) Hydrotaloite:....4-|khaish a ose sc eek toe pi eser > -5Me(OH1)22Al- 2.04-2.091 
25 | Ilmenite........... menaccanite, titanic iron 180, NOs innate lop wets 4.44-4.90 
ore 
26 | lodyrite;...i2%.!..% jodargyrite........+..-|/ABl... dbtedoy cohen 5.60-5.707 
97 Wi Jarod hes A. ketene sake ceiare he painme us toe 1 ehe(OlD (SOs)4..... 3.15-3.26 
BST Kainite. . sxk coed Meee EP ERED A oe nes vsceds Sate KCl.3H20...... 2.067-2,.188 
29 | Kaliophilite........ phacellite ....2........) AISIO4, «oe eee 2.49-2.67 
30 | Kaolinite.......... china clay, kaolin...... hs 28i0s. ZH eOicssste g 2.60-2.63 
BY | KleSerite? fa +... > Ca beeRe- Eek nwanet bees MgS0O,4.H20..........- 2.57 
32 | Uabradorite........| Labrador feldspar, inter. | NaAlSijOs, Canine 2.70-2.72 
bet. albite and anor- | ratio 1a to 1:3 
thite 
33 | Lanarkite...... Pied. (S04) 4. :teaneneee 6.3-6.8 
34 | Lanthanite..... .| La2(COs)3.9H20........ 2.6-2.74 
35 | Laubanite......... CazAl2SisOi1s.6H20...... 2.23 
36 | Laumontite........ leonhardite, ec up yreianite} CaQ.AleO3.4Si02.4H20 | 2.23-2.42 
97. | Laurionite: <a cres tote ktese bf oe cattle PbCl2.Pb(OH)2........ 6.24 
89: | Lasclites. «katte alice tencng > kath txbiae (Fe, Mg)0.Al2O3.P20s.- | 3.057-3.122 
2 
39.| Lazurite...........| lapis-lazuli............. a ai 2.38-2.45 
ae 
Abs di Leadhililtia, ¥.< ontsdiaebnes woke > Vsscn tata Pb(OH)2.PbSOx.- 6.26-6.44 
2PbCOs 
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Index of refract. Angle of 
No. Hard- | Crystalline form and color Na); 1; w, €; the optic 
ness axes, 2V 
a, B, 7 ° ? 
1 | 2.0-2.5 | rhomb., wh. or yelsh. 1.457, 1.480, 1.484 
2 |5.0-5.5 | rhomb., yel., red or br. 2.25, 2.39, 2.40 
3 | 1-2 Mereneema: river eo fs le Were Ae oe ea 
4 |6.5-70 | cub., yel., grn., br., red or wh. 1.735 
5 | 2.5-3.0 | gumlike masses, redsh. yel. to brnsh. 1.61 
6 | 1.5-2.0 | monocl., wh.; oft. yel., red, br., blk. 1.5205, 1.5226, 1.5296 
7) 2h ae col.-yelsh. ; oft. redsh.-bl., gray or | 1.5442 
8 | 7.5 rhomb., grayish wh. 1.5595, 1.5908, 1.6311 
9 | 3.0-3.5 | hex., wh. to yel. 1.481, 1.461 
10 | 4.5 monocl., wh., gray, yel., red or br. 1.503, 1.505, 1.508 
/11 | 5.0-5.5 | tetr., brnsh.-blk. to blk. (Li): 2.46, 2.15 
12 | 5.5-6.0 | cub., bl. grn., red, yel. 1.496 
13 | 6.0-6.5 | cub., yel., yelsh.-br., grn. or redsh.-br. | 1.739 
14 | 5.5-6.5 | hex. (trig.), st. gray-blk. (Li): 3.01, 2.94 
15 | 4.5-5.0 | | rhomb. wh., yel., br., blsh. or grnsh. 1.614, 1.617, 1.636 
16 | 7.5-8.0 | eub., blk. 1.800 
dei a monocl., yel., grnsh. wh. 1.592, 1.612, 1.621 
18 | 3.5-4.0 | monocl., wh., red, gray, brown 1.498, 1.499, 1.505 
19 | 2.5-3.0 | rhomb., grayish wh. 1.572, 1.590, 1.590 
20 | 5-6 monocl., dk. grn. to blx. 1.629, 1.642, 1.653 
21 |4.5-5.5 | monocl., brnsh. red, yel. to blk. 2.170, 2.220, 2.320 
22 | 1.5-2.0 | rhomb., scarlet to red 3.078, 3.176, 3.188 
23 | 4.5-6.0 | hex., wh., dk. gray 1.490, 1.502 
24 | 2 hex., wh. 1.512, 1.498 
25 | 5-6 berg him ymonsprnsh blk. | eo te ve cubis Be ed 
26 | 1 hex., pa. yel. or grn. 2:21, 2.22 
27 | 2.5-3.5 | rhomb., ocher-yel., br. 1.820, 1.715 
28 | 2.5-3.0 | monocl., wh.-gray or redsk. 1.494,1.505, 1.516 
29/6 hex. or fine threads, col. 1.537, 1.533 
30 | 2.0-2.5 | monocl., wh., yelsh., redsh., blsh., | 1.561, 1.565, 1.567 
grnsh., brnsh. 
31 | 3:0-3.5 | monocl., col.-wh. or yelsh. 1.523, 1.535, 1.586 
32 | 5.0-6.0 | tricl., gray, br. or grnsh. 1,559, 1.563, 1.568 
33 | 2.0-2.5 | monocel., grnsh., wh., pa. yel. or gray | 1.93, 1.99, 2.02 
34 | 2.5-3.0 | rhomb., grayish wh., pink, yelsh. 1.520, 1.587, 1.613 
35 | 4.5-5.0 | wh. 1.475, 1.486 
~ 36 )3-4 monocl., wh., yel., gray or red 1,513, 1.524, 1.525 
37 | 3.0-3.5 | rhomb., col. 2.0767, 2.1161, 2.1580 
38 | 5-6 monocl., azure-blue 1.603, 1.632, 1.639 
39 | 5.0-5.5 | cub., dk.-lt. bl., vit. or grnsh. bl. POUUMEMT ie fe well aaah 
40 | 2.5 monocl, 1.87, 2.00, 2.01 
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No. Name Synonym Formula Sp. gr. 
Hee ee 
1 | Lepidocrocite...;..]-... ois} Gagease ieee Fe203.H20......:..45-- 4.09 
2 | Lepidolite......... lithium mica........... aor yak” } 2.799-2.9 
3 | Leucite. . amphigene...........-- Ke0.Al203:48i02....... 2.45-2.51 
A Wewnisite mak kre cere (io eo ee cers eee 5CaO.2TiOs.38b20s......| 4.950 
5 | Limonite... _| brown hematite........ 2Fe203.8H20........ 2. .| 3.64.0 
6 | Litharge...... | Tead oxide, lithargite....| PbO............+-+5-- 9,13 
7 | Mabnesites.. 5.028) steweny les e sees tee MgC0s: . 07... 208, 2,.95-3.2 ‘ 
8 | Magnetite.........| lodestone.............- BesQaiie cies + 2a 0s praenee 4.967-5.180 
9 | Malachite.........| green carbonate of cop- CuCO;3.Cu(OH)2....... 0 
per 
10 | Manganite........ gray manganese ore..... Mne203.H2O..........-. 4.24.4 
11 MMabanncctie » ese eh we eee TO. s. vchep. ones 5.18 
12 | Marcasite. . _.| white iron pyrite Gy. BA ee 4.61-4.90 
13 WeMVarialitecca/ciodn cui] someeettabow seston alms arate ‘gaa 2.50-2.692 
a 
14 -l\ Matabite. .5 aac col: = eee Fee een tel 17 EC 5.59-5.62 
15 | Magoagnite........ Je... seqeeee rece reer es (NBa)sSOa' 5. cece 1.76-1.77 
16 |) Matlookite. sfc Wee Ne eee ewe ys PbO. PbOla i) te. 7.21 
17 | Meionite. 22 -f SIMS, ved a. « IS tht 4Ca0. ei 65102... . 2.70-2.815 
18 | Melanterite........ COPPEFBS. 0.2.2. .s eres FeSO. 7H20 200. Ohne. 1,89-1.90 
1G) | Moblite .coRe eaG EON Eo occa nists tad poise /Mg)i(Al Fe)s- | 2.9-3.4 
MY | WEAN IEG on ee EE ade, 5 6 as win Oaialaininlg AlsOs. Gia. 18H20..... 5-1. 
21 | Mendipite........:|-.5. 2PbO.PbCh....... oe A 
22. | Microcline Ke20.Al203.6Si02. ..... i H i 
99 1 MigrOlite, «izcuaed sells ce joer ns 5c ns sine 6Ca0.3Ta205.CbOFs....| 5.405-5.562 
84 | Migrates £054 canal aomematindns vee’ ane ces er wong eee 5.64 
98 |. Milbrite.. bisia. Carl's: Cunegele cs sa ee de ate me « K20.4Ca0.2Al203.~ 2.5-2.59 
248102. H20 
96 | Mirmetiteniteantcidaptcnaash sadeesie gale es 9PbO.3As205.PbCla.. .. . 6.98-7.25 
97 | Mirabilite.........| glauber salt............ Na2SOu.10H20..... 2... 1.40-1.481 
28 | Moissanite........ carborandum, mieenn SiC. .... cad scree Meee 3.2 
29 | Molybdenite....... molybdenum glance....} MoSz......-....0e+s++ 4.74.8 
30 | Monasite..::cv.cce[eawee even cece cece yg eten (Ce,Nd,Pr,La)POs 5.2(4.9-5.3) 
(+Ths{PO«}s) 
91: |) Mometite..<-:. +. alee eben te esas cree ces ns HCaPO« 2.75-2.863 
99 ||. Monticellite.. «cdi teteesbs nse er esc ers ene Ss IRE 3.03-3.25 
33 | Montroyditey:! oi). a vege eee eee eee ee | HBO ee eee een 1.14 
34 | Muscovite,,.......] white mica.,........5- 0. 3Al203.68i02.2H20 | 2.76-3.00 
85. | Nanitokite.... .< saad a sue gtr asec seet eons CuCl; eet. eee ae 3.930 
36 | Natrolite..........] needle zeolite.......... Na2O.Als03.38i02.2H9O | 2.18+2.25 
37 | Nephelite.........| nepheline, elaeolite..... (Na, K)sAlsSigOga or 2.55-2.65 
NaAlSiOg 
38 | Newberyite.....,.. asa teah st tidy: Carn snakt ai Hg Os SHO, se-vuant 2.10 
39 | Niccolite.. ‘\‘arsenic nickel, nickelin. .| NiAS...,.........60.5 7.33-7.67 
40 | Noselite..:........ de 5X20) .BAl203.65102.- | 2.25-2.4 
41 | Oligoclase. .. _| lime-soda feldspar...... NaAlSOs + CaAlsSie- | 2.62+2.672 
42 | Olivenite.... id. CORAL on tea pe § ad +| Aenea VOPR. 4.14.4 
BE NICHINIOG, servlets av chrysolite, peridot. . (Mg, Fe)2Si0u......, +54 3.26-3.40 
44 | Opal..... «| SOs CH 2O. vis sig d sia we ope 2.1-2.3 
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Angle of 
Index of refract. 8 
No,{ Hard- t ewedius form bind color | (Na); n; w, €3 the optic 
ness axes, 2V 
a, B, 0 , 
s 
£3 -,,..| rhomb, 1.94, 2.20, 2.51 me, 
2.5-4: monocl., pink, oft. wh. -gray or vit. 1/560, 1.598, 1:605°°-P 2.2. 
5.5-6.0 | eub., wh., gray PIBOSLI50D «+ -pe POMOUN TR Te. 
5.5 cub., y' 2.20 Set ete 
5.0-5.5 | prob. ‘amor., RVEIGD A) ks + Wh Se dheaeten Atay Stata ewan ae a3 
2 tetr., yel. 2.510, 2.610, 2.710 Ores tee 
8.5-4.5 be, ‘(trig. rhbdr.),-col., wh.-yelsh., br.- | 1.700, 1.509 J... ee 
5.5-6.5 a BROHCDIS MMM 8 ell ey SA alee A ayoyeretayaroioonve pumellloreggtde ets 
8.5-4.0 monocl., It-dk. grn. £650; bby L900: so ere dois 
0 | 4-5 rhomb., iron blk. to steel gray 2.94..9.94 (Li), RSs Ue ee tS 
15-6 ° eub., emer. grn., blk. on expos. BAG. eae oe heen ys PEER OB 2S 
6.0-6.5 Thowby Mayel.foateel gray 90 ws se wpsle wince wean elec milisipa cho pays 
5.5-6.0 5 OT TOO 5 fee alanis rye Bt as 
2.5-8.0 | eub., br. FRA GION: bs ~ pore NIQUBINE S dcle rs 
2.0-2.5 rhomb., lem. yel., yelsh., gray 1.520964.5290) 1.5380 80h estraas 
2.5-3.0  |-tetr., yelsh. or grnsh. GU 12/040. «> - NIDRS NE A. ae 
5.5-6.0 | tetr. col. to wh. PIBSPEL.GGO sss se “MEER daae 
2 monocl., var. shades of grn. to yel. 1.4713, 1.4782, 1.4856 | 85 27 
| 5-6 tetr., wh., yel., grnsh., redsh., br. 1 GB4EEE B20: 0+ < «+ AMEE et ee 
2.0-2.5 tetr., yel. 1.539, 1.511 
2.5-3.0 rhomb., wh. 2.24, 2.27, 2.31 Z 
6.0-6.5 ‘|-triel., wh., yelsh., gray, grn. or red. 1.522, 1.526, 1.530 83 
| 5.5) cub., yel., br., rar. red 1,925 
2 oub., right yel. 2.20 > 
5.5-6.0 | hex. col., grn., glassy 1,532, 1.529 
1 3.5 hex., yel., br., wh. or col. OTOP TOLLS = ilered ibe eine 
'1.5-2.0 | monocl., wh. 1.394, 1.396, 1.398 76 
9.5 hex., grn., bluish-blk. Fife i ee Ay II go, db tan Send 
1.0-1.5 | hex., blue BT AE TE Fo sn 5 AG icf a sie ore ob ols store bo oan 
5.0-5.5 monocl., red or yelsh. br. 1.786, 1.788, 1.837 14 
8.5 triel., yel., wh. L516) 518, 1.525 ye 
5.0-5.5 | rhomb., col. to gray H Got, 1.662; 1.668 Var rab 
1.5-2.0 | rhomb., orange red 2SeH 50, 26D. a eek poe 
2.5-3.0 | monocl., col. or pa. yel., gray or br.;| 1.561, 1.590, 1.594 40 (2?) 
: rar. rose 
2.0-2.5 | cub., col. to wh. or grayish 1:95, sb ey all acne cee 
5.0-5.5 rhomb. wh. also redsh., yelsh., grnsh: | 1.480, 1.482, 1.493 63 
5.5-6.0 | hex. col. wh., yelsh., gray or red 1-542) 1h S8 ern abies aeererer te 
3.0-3.5 | rhomb., wh. eryst. pc) 1585 LAs Hs Clays: pipet then Ser 
5.0-5.5 | hex., It. Copper-red | sft eats e ede cee ce ee ou ee eben ged ope 
5.5 eub., grayish, blsh., brnsh. PSO SEM beter? nine A Pes 
6-7 tricl., wh., gray, grnsh., redsh. AUHSG 1 G48 CLAS oI eat seas 
3 rhomb., olv. grn., dk. grn. to br. UAT Li, (585 Lc2o : Lapel carer d owe 
6.5-7.0 |rhomb., oly. grn., or grayish grn. to | 1.662, 1.680, 1.699 88 54 
yelsh. ‘br. 
5.5-6.5 | amor., col., wh., yel., br., red, grn.;int.| 141-146 = Janewveere 
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No. Name Synonym Formula ~ Sp. er. 
e 
1 | Orpiment”, ....53.0; et aSed doves ci sa <sesesees's (CABINS Leo te oe 3.4-3.5 
2: | Orthite..coitic:. sot allanites..... :artecqe fae Crh ,Ce,Fe)2(Al.OH)- | 3.0-4.2 
3 K20. AN20s. 68102. ...... 2.56 
4 Ca0.2CeOF.3CO2 4.320-4.42 
5 ...| HNaCa2(SiOs)s 2.74-2.88 
6 +| PbO.2PbGle... ire saa hs | ee ‘ 
7 5( CaeTeO .AlsO3. 2.6-2.85 
8 | Percylite. . PbCl2.Cu0.H20........ 4.675-4.71 
9 | Periclase .. MgO.) 0.50.25 eee 3.64-3.674 
10 | Perovskite. 3 CaO: Ti0s ca) «choot 3.954.039 
2) Petalite: 3 6.-.0-4- Liz0.Al203.8Si02 2.386-2.465 
12. }\ Pharmocosideritess.]'4, sappy chat dekeleviles x0 « 3Fe203.2As203.13H20.. .| 2.9-3.0 
ASAI WERENACLLG yf ecco shal ch co REE hee sorter ee 2BeO:BiOs nee 2.944-3.041 
14 | Phlogopite......... magnesium mica....... ( a HMA w- | 2.737-2.869 
a,Fe, 
15 | Phosgenite........ cromfordite............] PbCle,PbCO3.........0.. 6.0-6.305 
16)]) Pieotite sonic n> de chrome-spinel.......... (Mg,Fe)0O.(Al,Cr)203. ..} 4.08 
17 | Pitchblende (R) Sjee uraninite 
13)| Platinum. <i... ac native platinum........ Pi.iae, pions te 13.35-19.00 
19 | Pleonaste.......... iron-magnesium spinel..| (Mg,Fe)O.Al2O3........ 3.5-3.6 
20: | Pollizette. ace ac hh oe MER dees sh ects ie ec Bead .2Al203.98i02.~ 2,868-2.901 
20} Powellite. hres tse il de tie ds vis .cie hewn Stee ares CaQ.MoOs, . 264. lane +} 4.356-4.526 
DDG ECORTNUG 3 5. a7, 4/4°el| ve aE Eo trols Sos v cAR OIE 2Ca0. As0s 3810, H20..| 2.80-2.95 
23 |‘Proustite.......... ruby silver ore.........| 3Ag29.AseS3.... 0.2.00 5.51-5.64 
24; 1) Peeudobrooklte. dre} at. With die wavcs eves verse 2Fe203.3TiOer.......4.. 444.9 
25 | Psilomelane........ black hematite.........} MnO2,BaO,H20,K20,- | 3.7-4.7 
eto. 
26 | Pyrargyrite........ dark red silver ore. .| AgeSbads: cts Se 5.77-5.86 
27 APY THC. 3 aan. «OH iron et fool's 's gold.. Fetes iileda «swale cae 4.95-5.17 
28 | Pyrochlorite....... pyrochlore. . ; : a b205.R(Ti,Th) Os... . | 4.2-4.36 
29} Borochroitescarg. vaw'lln2). Awe dope fede ehas Mn(OH)3 .icas.< sanmretee 3.258 
80 [i Pyralusiter... «<>. cs| DOMADIOL ine acc ce nocies MnO2(+-nH20)........ 4.73-4.86 
31 | Pyromorphite...... green lead ore.......... PbCl2.3Pbs(POa)2...... 6.50-7.12 
32 | Pyrophyllite....... Renal stone agalmato- | AlsO3.45i02.H20....... 2.66-2.90 
ite 
33 | Pyrrhotite......... magnetic pyrites....... FesSe to FeiSi7.......5 4.53-4.66 
BA UI GAIABES ors fetid «0 call ia Mata MN racsPokelee tenate DIOS. 4 cocks ee +e-.| 2.59-2.660 
85 | Respite, «. Gaas 2 lnb s edebee slopes cdelns PHOLW.Os..'teis ete nef b |e Raee eet ck 
56 | OGM OE oo oisin ws oe SRK Ls ARMONE HONK ce hraments ASS icccus.s sae « ¢ ee RE 3.56 
37 | Rhodochrosite.... . GinLOBILOd od. MOOR ene tiers MiiCQs.7 uss cccvement 3.30-3.76 
38 | Rhodonite......... LOWMOPLUEL orcs ue tas «eos MnO. SiOs.. < hes eal 3.40-3.68 
SOR ene ait ccs oe NINN Td NT. ds we TiOk eda. ate var ub atl 4.18-5.13 
AO Sassolite ic acess sales ci dak otis» sare okt B(OH) 36.:sia date 1.48 
41 | Scapolite......... wernerite......0.cceess nNasAlsSinOnCl + 2.6-2.8 
mCasAlsSieOzs 
431 Soheslite :} arce's scale tatan. © s Gels carencaieiens CaW Olen nce: eae 5,88-6.14 
43°} Bohorlomite. ....0.:+]+.<7 tae ae een os me ( Fe,Ti)203.3(Si,- | 3.783-3.88 
EA" | Boblactte 2 eas axl ate eae cae rank ds, eerie CaO.Al203.3Si02.3H20. . | 2.16-2.4 











a. 
~* 


HANDBOOK OF CHEMISTRY AND PHYSICS 


OF MINERALS (Continued) 


40 
41 


42 
43 


44 


NOW om 


ence eben 


Son & 
be 
cre 


2 WN UIAN TS 
boo peenen es 
ao oo 


s“I0O 
o 


Crystalline form and color 


monocl., lem. yel. 
monocl., br. to bik. 


monocl., col., wh., pa. yel., flesh red to 


gray. 
trig., rhbdr., brnsh., yel. 
col., wh., grayish wh. 


monocl., 
hex., wh. 


pseudo-rhbdr., , vit., pink, rose red; 
rar. yelsh. or alee wh. 


cub., blue 
b. 


cub. 
cub., yel., redsh. br., grayish blk. 
col., wh., gray; rar. redsh or 


monocl., 
grns! 


monocl., grn., yelsh. br. 
tricl., col., yel., red, br. 
ot hae wh.-gray., yelsh. br. to brnsh. 


T 


tetr., col., gray or y 


yelsh. br. ., grnsh. he to blk. 


cub., silvery metal 
br., blic., dk. grn. 
cub., col. 


tetr., yel., grn. or blsh. 


rhomb., It. grn., wh. or gray 


hex., scarlet to vermilion 
rhomb., dk. br. to blk. 


cryptocryst., iron blk. to gray 


hex. (trig.), dk. red to gray or blk. 
cub., pa. brass to gold yel. 


eub. br,-blk. 


trig., rhbdr., at dk. on expos. 
gray 


rhomb., blic., steel 


hex., grn., yel., gray, br. or wh. 


monocl., wh., grn., yelsh., grayish 


hex., yel., redlto dk. br. 
. or yel., rose, br., grn., 


hex. trig. ), col. 
bl., gray 


monocl., brnsh. yel. 


monocl., red, yel. 
hex. (trig), re 


tricl., wh. scales 


tetr., “col., wh., gray, grnsh., blsh., redsh. 
tetr., col., wh., yel., br., grn., redsh. 


blk. 


monocl. 


, pink, gray, br.; rar. col. 
ot rei, pink, yelsh., grnsh., brnsh., 


redsh. br., red, yelsh., blsh., vit., 





Index of refract. 
(Na); 1; «, €; 
a, B, 


(Li) 8 2.72 
B 1.682 


1.518, 1.524, 1.526 
1.5690, 1.6700 
1.595, 1.606, 1.634 
2.13, 2.21 

1.576, 1.579 


2.05 
1.7364 


B 2.38 

1.504, 1.510, 1.516 
B 1.676 

1.6542, 1.6700 
1.562, 1.606, 1.606 


2.114, 2.140 
50 


Angle of 
the optic 


1.967, 1.978 

1.616, 1.626, 1.649 
3.0877, 2.7924 

(Li); 2.38, 2.39, 2.42 


1.960-2.000 
1.723,.1.681 


2.042, 2.050, 2050 
1.552, 1.588, 1.600 


1.544, 1.553 

2.27, 2.27, 2.30 
(Li): 2.46, 2.59, 2.61 
1.817, 1.5973 

1.733, 1.740, 1.744 
2.6158, 2.9029 


1.340, 1.456, 1.459 
1.570, 1.549 


1.918, 1.934 
1.980 


1.512, 1.519, 1.519 


a  ——— 


815 


i al ad " 2 2 
hk 








No. . Name Synonym Formula ; Sher 














1 | Scorodite.......... eR GDL. 0. vic FeAsOu4Hs0...0 0004 ’ 

2 | Selenite, colorless trjansparent gypsum, which] see ar 

Se ABlineter ee on he Cok on wea ats Mgls 2) .s...twonceene 

40) Senarmontites..\, A425. 200 Los lek tee... Sb2Qs..:.w. en. Pacey 

5 | Sepiolite.......... Meerschaum........... 2Mg0.3Si02.2H20 

6 | Serpentine......... incl. chrysotile or asbes- | 3MgO.2Si02.2H20. .. 

tos and verd-antique 

7, SideTtte a= sts «=< spathic iron, shay hiss FeCO3........ tte teh 

8 | Sillimanite......... fibralite!.. ; bes sen tile Al2O3.Si02 

9 | Silver... 22.7 native sllverst oo. 2 who Ag ialiv. 22 Hee. eEs 
OP ISDA StS ae Se | Ae = | A Se a a, Ce sia aoavle «008 Why ee 
11 | Smithsonite........ calamine, dry bone.....| ZnCO3............ sue. 
12 }Sedakite..”. is... ..].. SES RT ae Nau(AlGi AlaCSiODs. 
13'| Soda niter......... Chile saltpeter Jobs .e% aNQsiir.,. oo. Joanie 
14 | Spessartite........ manganese-aluminum | 3Mn0O.Al203.3Si02... 

garnet 





15 | Sphalerite......... zincblende 

16, ).Spinal... .... GOG5. Qa HRS t csereet O83. 

17 | Spodumene........ i 

TS, HiSéaumolite. .... 5 ets eee east ss cce ness 5 Al203.2FeO.4Si 02. on) 
19 | Stercorite......... i j HNa(NHs) POs. — 
2OUMSGRRGLATICAINGOS©. Sento. tueteis cucaRise.s aia/arie «foie 6 Sb203.Ta20s 

OF i Stbiite. 2. cscs cer SI 

Boi NA tliiee: oe seh ed OCG ad. ce tale eiaye 


24 | Strengite. 











2B.) Struvite, ..iccucee fee steam b - . 
EAS. MSSULE NEE cc atenetotage SS vances 
28 | Sylvite a 
BO |) Dale l? 2c SOA ; He0.. 22... 2.7-2. 
30 | Tantalite ay (Re Mn) ie Ta)Ose...] 6.6-8.20 
31 | Tapiolite , Hee 206, owl aly 7.3-7.8 
32. | Terlinguaite i ie LO 'os..,. stale cigar 8.723-8.728 
33 | Tetrahedrite. : gray copper ore, fahlerz. | 4Cu2S.SbeS3. 2... 2. ee. 4.4-5.1 
BA | ThaumasitesMes. Jj05 HOLES... 5... .eae ae rene $0,601.80. 1.83-1.877 
2 
Bh f Mhennrdite 02 Mog scninabeas cote ed NasSQ¢.4 «0+ << cee 2.68-2.69 
86.4 Thermonatritescaccils sss pixie sh « ¢o1'gere clom ee Na2COs.H20.. 0... 2... 1.5-1.6 
37 | Thomsenolite. t NaF.CaF2.AlF3.H20. ...| 2.93-3.0 
BO Thomsonites..t.w al oo ceva e can wseeas We sata). ‘AloQs.28i02.~ | 2.196-2.4 
89 | Thorianite (B)..0.4)0i.5 sik... ee. ee rah: (Tht) Oe(-HHfe,Ce, La 9.82-9.33 
4D. |.Thorite (R)35.. 2000 Cet.) vated. .alaters Thsi0. C+ He) b 68 os OC bik. 4.5-5 
yel. 5.2-5.4 
4] | Titanite, ...... 20 Splrene.0., iis «dail. 2 Ca0.TiOz.Si0e..0.. ss. 3.40-3.56 
AO APLOUIN Scenic ch bids espace done relies tn (ALF)2Si0« or [AICF,- 3.4-3.65 
OH) 25104 
43 | Torbernite (R).....}| copper uranite......... Solo ee om ..| 3.22-8.60 
fa aiDoowinmlind’ (.5.a/0: dditows Yes cages ce cele ee (H,Li, Na, K)oAls[B.- 2.9-3.2 
Season td 
‘ v7 
45 | Tremolite......... grammatite.......... .| CaMgs(SiO,s)s........-- 2.9-3.2 
46:1 Tildymite, G16 AIS0 RIT. is ee i (0 SN 2.28-2.33. 1! 
he 
oe 
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Angle of 
» Hard Index of refract. Bee. 
Crystalline form and color a)inia,G the oe 
a, B, vy ot , 
i 3.540 rhomb., grn., br. 1.765; 1.774 1.797 weed ot. 
3}, § tetr., col. ; 1.378,°1.390-. L(AY sibiscad oe. 
4/2025 | cub. col. to grayish Ph oe re (see 
5 | 2.0-2.5 monocl., wh., yelsh., grayish BUSS ge. ol Db. 
6 | 2.54.0. | monocl.’ (opt.), fibrous var., asbestos; |} 1.490-1.571 Jus iu. 
gray to grnsh. or brnsh. 
7 |3.5-4.5 | hex., brnsh. to blk., gray, grn., wh. 1.876, 1633. ... (51) atlodueall | 8. 
8 | 6.0-7.5 | rhomb., gray, br., yelsh., grnsh. 1.638, 1.642, 1.653 25-30 
9 | 2.5-3.0 | cub., wh.; tarn. to gray or blk. CIR SIE Tire r pee) |e ee 
ieee meer ean:, tinswh. tolt-steel pray .§«»_—s=@«s«{ UE Sic do ek cc anc ec|occe eee. 
11 | 4.5-5.0 | hex. (trig.), wh.-yel. or br.; rar. grn., bl. . 8186 GIS C1) anvil elieealt oy. 
12 | 5.5-6.0 | cub., bl., wh., grn., redsh. or gray ACASSIND Fo... o, eterorRee ae 
~13 | 1.5-2.0 | hex., col., wh., yelsh., gray, redsh., br. a BStEC Loon 9 * au sac oe 
141.2 ee: eub., dk. red to brnsh. red TBE cath, BES. ovr TY. 
15 | 3.5-4.0 | eub., wh., yel., br., blk. 2.868: .3)555 AS see ED 
16/8 eub., col. or red, bh, grn., as br.,- blk. | kF250bR).)>..._ otinervurse 2S! 
17 |B 5.5-6.0 monocl., wh., eray At ae nk or purp. | 1.660, 1.666, 1.676  |........ 
18 | 7.0-7.5 | rhomb., redsh. br. yelsh. br., gray | 1.736 1.741, 1.746 88 
19 | 2 monocl. «wh. 1.439, 1.441, 1.469 9 J.vl..t. 
20 | 5.0-5.5 | rhomb., br., redsh. yel., yel. 2374, 2.404 2457 Ae eas 
21 |2 rhomb., lead gray or bik. 3.194, 4.046, 4.303 9 [....... 
22 | 3.5-4.0 monodl., col., wh., also br., yel., redsh. | 1.494, 1.498, 1.500 30 
23 | 2.75-3.0 | tetr., to gray or br. 2 2.18 
2 en tt 
3.54. rhom wh., gray, yel., grn. 5 
26 | 2 rhomb., wh. or yelsh. A 
27 | 1.5-2.5 | rhomb., yel. 9 
28 | 2 cub., col., pvt blsh. or yelsh.-red 
29 | 1.0-1.5 monocl., h., ernsh. wh., lt. grn. 
30 |6 rhomb., blk. ‘to redsh. br. 
31/6 tetr., blk. 
32 | 2-3 monocl., yel. to olive grn. 
33 | 3.04.5 | cub., st. gray to iron blk. 
34 | 3.5 hex. 
35 | 2-3 thomb., wh. to brnsh. LAGE, F474, L485) A ee cee 
36 | 1.0-1.5 | rhombic PAIG! 1495, LB1Se 2 sce ee 
37 | 2 -| monoel. 1407; 4.414, 1410 ee 
88 | 5.0-5.5 | rhomb., wh., redsh. grn. to br. 1.497, 1,503, 1.525 53 50 
39 | 6.5 EES, ee) fg ile te ee aa eae Perr Sts = ee cen | oie ve eed 
20 4 6-5.0) | tetr., blk. or or. yel. (orangite) «fk kk ce cece cree econ s|ecncccce 
41 | 5.0-5.5 | monoel., yel., grn., br., redsh. or blk. | 1.900, 1.907, 2.034 23 9 
42 rhomb., ‘col. ak It. blue, grn. or pink | 1.619, 1.620, 1.627 65 17 
Snel 1.6294, 1.6308, 1.6375 49 31 
43 | 2.0-2.5 ck Ss I ae ee ce 
44 | 7.0-7.5 ‘(Ghbdr.), blk.-br.-bl.-grn., red; rar. | 1.6366, 1.6193 (col.) = |........ 
wh. or col. 
45 | 5-6 monocl., wh., gray, grnsh., yelsh. 1.609, 1.623, 1.635 88 
46 |7 rhomb., col. or wh. RAGES TATS. GES eS... 


— = 





817 


No. 


Oo orRwrD + 





HANDBOOK OF CHEMISTRY AND PHYSIC ‘ans 
PHYSICAL CONSTANTS OF 











818 




















Name Synonym Formula Sp. er. 
Triphylitedithio-| .................0:555 Li(Fe,Mn)POs ........- 3,.42-3.56 
phyllite 

Tr“gerite (R)...: we. t. cece tees cee eee (UO2)3As20s. 12120. tas 4 3.3 
Trane heetko. tae k PARAL LST he tara tes cae Nee 2H20 ri 11-2.147 
Turgite. . hydrohematite......... Og. HOt: haepeinies 29-5.00 
Turquois........00[e-csesee eerste bes sees H{CuOHTAlOttie 2. “60-2.89 
Uraninite (R)...... pitchblende; incl. cleve- U03.UQ2,PbO, ete..... - 6.5-9.7 

ite (+-Th,A,He), niven- : 

ye) (+Yt), Bréggerite 

| Uranite lime (R) Sjee “as 

Uvarovite......... calcium-chromium gar- | 3CaO.Cr203.3Si0e...... 3.418-3.81 

net ’ 
Valentinite.....2.. |... cdscb dec cess cee oe ole DROS E ts 20% «Ben eR 5.566 
Vanadinite OpbO. 3V20s.PbCle...... 6.7-7.2 
Variscite.......... A‘PO4.2HO. - sie tps 2.47-2.54 
Vesuvianite........ idocrase.....-1..44. 10. Cav{Al(OH,F)]JAle- 3.35-3.45 

, Gat0s)e 

Villisumitenss.f JAlb2. Jie. hj tear ,.5eh rears Nak’. a ..dcbat cee 2.79 
Vivianite....../... blue iron ore........-.- Fe3(POs)2.8H20.......- 2.58-2.693 
Wagnerite. (i. b.aafhi. tie. Seen eee eee eens MgsP2OsMgF’2... 2. os - 2.985-3.14 
Waivellite. 008.1. lil... sect b-). dabeys., doy 9, 4MPOs oer Onis vind 2.316-2.356 
Whewellite-cec sceclas ae cee: na team CaC204.H20. . 2.23 
Willemite.......... troosite, var. cont. Mn..| Zn2Si0s, (+-Mn) q 
Witherite....... Bis 3. OMA 4; os SE a BaQ:CQa;. inc -aleeesies 4 
Wolframite........] peanut ore.... .| (Fe.Mn)WOs......-+:- ; 
Wollastonite. oo ee gtaDulat SPAR ca. 5 eater CaSiOs. ..:< o+.aeteenn . 
Wolfeniite:. 2.20220 )R 1% b.. roi an Se .. $e yee 6. 
Xenotime......... xenotimite..... love. is!e | Y2Os:P20s...... 0. ders : 
Zeunerite (R)....2. |... 2-.-5-- i CuO») oAss0,.8H20., .| 3.28 
TANGIBO so ve « ot fed zinc ore............ |) 2MO.....6.. 20%, eenenles 5.43-5.70 
iran... . Aehead hyacinth, jargon.......] ZrSi0s....... 004. -e0- 4.02-4.86 
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Index of refract. Angle of 


. Hard- . oes k the optic 
Ne.) oon Crystalline form and color - (Na); n; & 6 axes, 2V 
1 | 4.5-5.0 shoal grnsh. gray, bluish, pink, yel. | 1.688, 1.688, 1.692 |........ 
to br. 
2 | soft monocl. 1.585, 1.630, 1.630 secede EA. 
3 | 2.5-3.0' | monocel., gray or yelsh. wh. 1,410, 1.492,-1.542 ke ue... 
4 | 5.5-6.0 dk. redsh. blk. or br., red. (Li): 2.450, 2.550, 2.550 |2....... 
5/5 tricl., blue, grn. 1:63, 1.62, C65 een ang. >. 
6 | 5.5 PSONORIBINOT. | Pray. OES DIK.- buy eiterdiahe tr okie o.cs cass ele vce WHE Tb « cose 
7 
8 | 6.5-7.5 | cub., emer. grn. P.838.c1hs T bet es VE Bet ahaa eons 
' 9 | 2.5-3.0 | rhomb., wh., gray 2.18,.2:35, 2.85 0 ¢_w | same... 
10 | 3 hex., ye: br. or red 2045; 2.200% s . apaslsee Sass 
11 }4 rhomb., grn. 1:551)/ 3,558, 1-582) ws se] aaa... 
12 | 6.5 feir., Bel, ern, br., rar. bi., reds blk.) |.1:716, 1.718 265 yyy | Secen.- 
13 | 3.5 cub. $836. 2 vr "Vege Dae ee vac 
14 | 1.5-2.0 | monocl., col. to bl. or blsh. grn. on | 1.579, 1.603, 1.633 = | ........ 
expos. 
15 | 5.0-5.5 | monocl., col., yel., grayish, grnch.,resh. | 1.569, 1.570, 1.582 37 49 
16 | 3.5-4.0 | rhomb., col., gray., yel., grn., blue, blk. | 1.525, 1.534,1.552 J... 
17 | 2.5 monocl., col. 1.491, 1.555, 1.650. | ....:... 
18 | 5.5 ae (trig.-rhbdr.), wh. or grn. yel.-| 1.694,1.723 §|........ 
‘ 2 .-br. 
19 | 3.00-3.75| rhomb., col, grayish wh. or yelsh. £.529,515616, TOG Ou 4) that so. 
20 |5.0-5.5 | monocl., dk. gray or brnsh. blk. 2.310, 2.360, 2.460.) Ji..... 
21 |4.5-5.0 | monocl., wh -gray, yel., red or br. 1.616, 1.629, 1.631 40 
22 | 2.5-3.0 | tetr., yel., red, grn., gray, wh. (Ei)t 2.409 52.:304r iy edo ee o.. 
23 | 4-5 tetr., yel.-br., brnsh. red-gray L721 RSI6.9) 7 Wk Ol dae. 
24 | 2.0-2.5 tetr. 1645-1623 09 LE a 
25 |4.0-4.5 | hex., red or yel. 2.008, 2.029° nel pee, 
26 | 7.5 tetr., col., pa. yel., gray, yelsh. grn., | 1.9239, 1.9682 —S_ J.......... 
br., redsh.-br. : 
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COMPOSITION AND PHYSICAL PROPERTE 


ALLOYS 





Composition 














Zeppelin rod..........: 


0.4Fe 
95Al, 2Cu, 1.5Mg, 0.8Fe, 


0. Bi, OOLMn. & ek ens Lynite, piston.......... 
94Al, 4Cu, 0.5Mg, 0.5Mn, 
coated with 99.7 + Al. .| Alclad 17ST.......... 
93Al, 7-8.5Cu, $1.7 other 
element. «ss aa ade cate Lynite, 146............ 
- 92Al, 9.3-11Cu, 2 other 
elements. ,..... 022 s+. MyIMte, 122 cao cheno 
90Al, 7.8Cu, 1.5Zn, 1.3Fe | Lynite, crank case...... 
89Al, 11Cu, 0.5Mg....... Lynite, piston.......... 
aac Riga >2 other 
eee Biynite, 109... se eb oe 
QoAl, Poate, 0.4Si, 0.1Zn, x 
0. OGG: ons ee Zeppelin braces........ 
SOFA) 10MgeCee) See Magnalium,........... 
TOA], 80Mg o0 ues Magnalium............ 
OSA; 11.25 MMi). oot Aluminum Alloy 38.... 
OSA] SSHGG «059.00 ete Aluminum-silicon 43... 
O1Al, SIZ cenciicl x (gaan aallie MEN Css Chaaes 2 ea 
90Al, 7.8Zn, 0.7Cu, 0.5Fe, 
0. 4Si, 0.3Mn, 0. iSn..... Zeppelin angles,....... 
89Al, 9Zn, 0.7Cu, 0.5Si, 
0.5Mn, 0.4Fe, 0.2Sn....| Zeppelin channels... ... 
77Al, 212Zn, 1.1Cu, 0.5Fe, 
bsSu.'s, soek . Sees ee ey pistons......... 
7OAI, 30Zn...... nae ki bike Dae y ss tpietv ia lek 
Bismuth 


53Bi, 32Pb, 15Sn. .| Eutectic fusible alloy. . 














52Bi, 40Pb, 8Cd.. .| Euteetie fusible alloy... 
50Bi, 27. 1Pb, 22.9Sn. .| Rose metal............ 
50Bi, 27Pb, 138n, 10Cd....| Eutectic fusible alloy; 
Lipowits alloy, deans 
5OBi, 25Pb, 12.5Sn, 12.5Cd| Wood's metal. . 
40Bi, 40Pb, 20Sn......... Bismuth solder... 
54Bi, 26Sn, 20Cd. . Eutectic fusible alloy... 
45Bi, 178n, 30Pb, '5-10Hg Fusible tea spoons...... 
Cerium 

70-3Ce, 17-24Zn, 1.6-6F e, } 

G-20A) 2 Mas... oseus Ignition pin alloy....... | 
SIGS, SIRS. ings Oe aaa Ignition pin alloy....... 

Cobalt 

56Co, 34-40Cr, 9.2W, 1.2- | 

20, i ee oN Stellite No. 2......+++. 
55Co, 20-3Cr, 15-20W,) 

3-5Fe, 1.5-4C.......... Stellite, No. 3.......... 
35Co, 26Cr, 13W, 10Fe, 

10Mo, 1. GI Bieta. sec iasee ees 
45-61Co, 24-40Mo, 13-15 

(0 Ah ey oe Stellite. . 
40-80Co, 20-35Cr, 0-25W, 

O.75-2.50% 3. specie tes Stellite 











2.71 | 23.94 x 107 
Ae 24 
E53 26 
2.96 21,96 
cap pokagal ed 
2.00° [Sannin yg 
2.74 23.04 
2.58 21,96 
2.80 .} 26 

by 2 gp e 
8.50 14.99 {1150 
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ALLOYS (Continued) 
8 Thermal - 
cite Poa! expansion elting 
~~ Composition Name Sp. gr. coefficient { point °C. 
‘ per °C. 
Cee a Deoxidised eopper......) 8.50 117. 71X107*}1082 
99.90 +: Cu, 0.01P........| Deoxidized copper...... 8.91 17.71 |108 
JBL ALN... i Aluminum broase...-..} 7.6 16.5 
al See oe ee entbg- ,-....... eashl iat, | ---.---- 1066 
$-10Al, 6-7Fe...| Ampco Metal.......... ry i) ee 649 
88-96.1Cu, 2.3-10.5Al, Fe, d 
Sail... 2. A........{ Aluminum bronze...... qi S. 19) ee. 1083-71 
See te obeiite ....... eilebah se. | =~. oth ole ay 
ae se Conper’s nen metabigad boisac-<F 1% -e8ec-se [es a5 
47Cu, 33Au, 20Ag........ Gala 8 tarat:.. acca! enthaiis)-6't [7S wk ke-oe bo e-S8 
— 40Cu, 31Au, co 10P dp Palladium g0ld wissaesaleoasd-. | --------0 PS -wose 
15Pb, 8Sa.....4... “RB” Alloy, PR Raod iol gape. ceo S- ets - prt 
_ Soe Manganese bronze......} 8.8 ao g8he.7e [Oem 
82-6Cu, 4-15Mn, 2-12Ni, ; : 

. 5 Ieee oe Manganin. .....42s%4 cs} «¢3-- non = ee 
82Cu, 15Mn, 3Ni......... Manganin............- 8.5 at tL. nkc-3e | ee 
eee a emer xtc docks sab atest... | ------.- 
88.5Cu, 5Ni, 5Sa; 1.5Si.. .| Barberite.......2...4-% $390 | ..seae- 1070 

2, 3 Sa eee Nickehne. ...523.-.55-.- 8.9.2 hm -js5t-- 1185 
iS Nickel coiage, U.S.A...)./1-. | --..---- 1205 
7 Sea ae Ambrac A......e2 a0. 8.58 16- 1150 
65Cu, 18Ni, 17Zn.......- Nickel a 18% A....] a . 


-60Cu, 40Ni 
55-65Cu, 12-18Ni, 11-17- 
Zn, 8-12 Fe, 0.5-1Si... "| Saar ae USP. 


3-4Si, 1-1.2Mn| Everdur......0. peadee. 8.46 
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Composition Name 
Cap er : 

fred Beh ht set i eae bronze; red 
89Cu, 9Zn, 2Pb:........- Hanteace bronze......: 
SBCWO VGA: sicrrerenetay= siepereay Red brass + .:.:.1e10.04 650 
8505 13Zn,; 25m). 3.5 5 Pen metal, 25.3.2. 
8460, 162 ish tannieferPery Medal metal........... 
70Cu, 29Ni, 1Sn........- Adinie! .6c.at PhO OUI 
70Cu, 29Zn, 18n......... Admiralty... ccccacaess 
67-72Cu, 28-33Zn, Pb, Fe} Spring brass 
67-70Cu, 30-33Zn, Pb, Fe} Cartridge brass.....:.. 
67 Cu; 3820. 0.1...) dee 3 Brass, ordinary yellow. . 
6aCu, 25Zn, 8.5Pb, 2.5Sn.| Ship nail brass......... 
61.2Cu, 37.3Zn,; 0.95n, 

O4Ph OBR es Kerae otal Tobin bronze.......... 
61Cu, S07: bs ene Pin wire brass......... 
60-1Cu, 31-7Zn, 1.48n, 

0. Pb Pewter, for clock work. . 

.| Muntz metal.......... 
German silver,......... 
Hytensl bronze......... 

.| Solder, very refractory. . 






BECu, 4bZntnta se ands. 
55Cu, 25Zn, 20Ni........ 


53Cu, 43Zn, 1.3Sn, 0.3Pb. 
53Cu, 39Zn, 2.7Sn, 2.5Ni, 

1.7Mn, 0.2Al 
§2Cu, 26Zn, 22Ni........ 
51Cu, 320, 9.5Pb, 6.4Ni, 


§0-7Cu, 43-50Zn......... 
50-62Cu, 20-32Zn, 
BON 3 tiers sieis/s"pferele'aiels ne 


50-60Cu, 20-5Zn, 20-5Ni 


46Cu, 34Zn, 20Ni........ 


Gold 
VOAU; SUL oe arse hadnt 


GPA SOU Fy iiicisrsle ole bate’ 


OAg, L0Cua tes ds 
84Au, 16Cu.. 
75Au, 24Cu.. 
67Au, 25Cu, 
67Au, 8-27Cu, 
62Au, 13Cu, 1lAg 
58Au, 14- 28Cu, 4-2 
50Au, 50Cu.. 

50Au, 35Cu, 15: Ag.. 


— 







80 264g. 


28hg.. 


.| Gold 15 carat 


.| Dark red gold... 





..| Chinese silver.......... 
..| Solder, very soft, white 
.| For brazing...2......02 


German silver, common 
formula... AYN. 


Manganin, ....s..00.0. 
German silver.......... 


Dienett’s German silver 
Solder, refractory....... 
Solder, hard........... 


German silver, Birming- 
Hams s oheg sos SOE 
German silver, Austrian 
{Gersdorf).......... 
German silver, best... . 


ass a Austen (purple 
Standard gold, Great 

Britain. . Pirter| 
Coinage... ccs sccee ks 
LEWES etna Wace 
GOWELSS <= 000 cas te 
Pen Otel! \% Saccinest ans 
Gold 16 carat 


Gold 14 carat 











Gold solder 12 car 


Thermal 
expansi 
cree 
per °C. 


Sp. gr. 








. sqqoD 
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Cr, 
Fe, bt50u, O7Mo, 0.036 
Fe, 43 10Cr, <0.5Mn, 
+ 0,25C 











Tonean copper; molyb- 
denum iron.......... 


Stainless steel.......... 
Stainless steel.......... 
Stainless iron,.....-..+ 


Stainless iron.......... 
Carpenterstainlesssteel 2 


Defirust rustless iron... 





Thermal 


expansion 
coefficient 


per °C. 


Mating 
point 





Composition Name Sp. gr. 
Gold 
42Au, 38-46Cu, 12-20Ag..| Gold 10 carat..........] 22... 
86Au, 5.7-17Fe, 0-8.6Ag..| Gray gold.............]  ..--- 
EY ACY 7! VO Blue BOG os «crass oeacoiccto al PN 
75-85Au, 8-10Ni, 2-9Zn. .| White gold............] 22... 
he) 11) 2s ees Nhe gold, palladium 
2) O REP EMeG Ser boa | Onout 
60-90Au, 10-40Pd........ Rhotanium, ......,.0ce6 aelferrtn> 
SOR QUE dc eawsie ws ics 1 Ree potencor|! secee: 
60MM 4OPtR So... i Platinum gold, white...] ..... 
92Au, 4.9Ag,31Cu....... a 22 carat dental, 
91.66Au, 4.16Ag, 4.16Cu..| Gold 22 carat..........]  ....- 
92Au, 0-8.3Ag, 0-8.3Fe...} Pale yellow gold......: payiiueal ce 
84Au, 8.3-11Ag, 6-8.3Cu. Gold'20 carat; 2 .g..<csil) momete 
75Au, 17Ag, 8.3Cu....... Gold solder 16 carat....] ..... 
75Au, 10-20Ag, 5-15Cu...} Gold 18 carat..........]  ..... 
I aga 13-31Ag, 6. 32 
Eee. a) Sn Gold solder 18 carat. . OAs 
Aa ‘26 Ag, 5Ni or Pt.. -| Platinum substitute,ele- 
68Au, 25Ag, 7.5Pt....... | pintinurn sabstitutl elec- 
trical’. 5. -0 seers |e 
63Au, 23Ag, 15Cu........ Gold solder, best.......] ....- 
58Au, 30Ag, 12Cu........ Gold 14 carat dental....]  ..... 
55Au, 32Ag, 14Cu........ Gold solder, easy melt..| ..... 
60 Au, 33Ag, 17Cu....... Gold solder 14 carat....| ..... 
ibe 37Ag, 21Cu, 0.6 
> SA Re Gold solder 10 carat....|  ..... 
d0Au, 3 B7Ag\25Ci.......% Gold solder 8 carat.....]  ..... 
[ridium 
MRE acc sae cis «4s ciel, aioe sein 90:00 0.00 vise ne 22.38 
ron 
99.94Fe, 0.0255, 0.017Mn, 

Mure, O0UOP...../... Armco ingot iron....... 7.86 
aloha. Bias See sepeeees Wrought iron.......... 7.70 
80Fe, 20Al .| Ferro-aluminum,,...... 6.30 
OO ee Steel... Ns EN, Po 7.83 
OUD oe Cast iron, white........ 7.60 
O4Be, 3:50, 2.55i;........ Cast iron, gray......4-+ 7,0 
Fe, 30-40Co, 5 5-9W, 1.5-3- : 

K. S. Magnet steel.....) «4... 
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ALLOYS (Continued) 
~ Composition Name Sp. gr. 
Iron 
86-8Fe, 12-4Cr, 0.10..... Osrpenter stainless steel we 
Sg ti 10-4 Cr, <0.5Mn, f 
ED Gae gry ouran talc Stainless iron.......... 7.78 
82- sre 12-6Cr, <0. ini 

<0, Hi <0,5M 

RO ENO oMttcesie «thes ‘) Ascoloy BB ecosssssera tHE 7.64 
86. Ko, 4 5Cr, 0.35Mn, 

0.85Ni, 0.12C..,....... Sterling stainless steel T 7.75 
86.4Fe, 13. ‘5Cr, 0.10... Stainless L..,...c05.0. 7.75 
84-6)"e, 12, 5-4, 5Cr, 0.5- 

Mn max., 0.581 max,, 

0,5Ni min., 0.12-0.18C | Endure 815,...0..0.0.. 7.86 
84-6)"o, 12.5-4.5Cr, 0.5Mn 

max., 0.55i max., 0.25Ni, 

O05 20, i sane cebeinn Haduro,8,......dets Uf 7.86 
85,8Fe, 13.5Cr, 0.35Mn, 

DMSO Ape ere hee: Sterling stainless steel A 7.75 
85. bie, 14Cr, 0.85C...... Stainless Avie. .e.e.c. 7.75 
85l'e, 13-4Cr, 2Ni max,, 

0.3-.6Mn, 0.12C max...| Enduro KM1......... 7.75 
82-4Fe, 16-8Cr, <0.5Mn, 

(eee Oe = ea Se Duralgy B iyarcseens 7.61 
84, ‘ae 12Cr, 2.15C, 0.75- 

VO, tDO0 vedaiae « PEL aie Crocar scssletnmnicrad itekk ie 
82-4t'o 16-8Cr, <0.5Mn, 

<0.1C, trace Ni........ Special defirust rustless 

ISOM knots. « wis stay tl assewls 7.75 
81-3Fe, 16.5-8.5Cr, 0.75- 

Bi 0.00) DAK ee ch hills Enduto.A....jscwie«s woblu 7.64 
82.8Fe, 16.5Cr, 0.650, Stainless B............ eat 
82. Ay 16.5Cr, 0.650, 

Jan HS ORC R MTs Sterling stainless steel BJ 7.72 
gore 16: -8Cr, 0.5Mn, 

0. BNi, TOU. ee reae ae va Sweetaloy 16.......... 7.83 
79-82Fe, 16-0Cr, <0.5Mn, 

<0.5Ni, <0.55i, < 0.120] Ascoloy 66,........... 7.64 
79-82Fe, 16.5-8.5Cr, 0.5- 

Mn max., 0.5-1.255) 

max., 0.25Ni max., 0.10 

SHARAN sie acetone dees Enduro A...... cee ees 7.86 
79-81Fe, 16.5-18Cr, 1-11 \ 

©, 0.75-15i, 0.35-.5Mn.} Delhi hard. ........... 7.75 
78.7Ke, 20Cr, 1Cu, 0.3C. ,| Carpenter stainless steel 24 

Bictdiccatiagvereey .70 
71-6Fe, 17-9Cr, 7-10Ni, 

<0.05Mn, 0.20 ...., Defistain rustless iron. . 7.83 
71-5Fe, 17-9Cr, 8-QNi, 

<0.5Mn, 0.06~250.,..'| Midvale V2A....0... 5. 7.89 
70-5Fe, 25-30Cr, <0, 5Mn, 

0.250, trace Ni......... Defiheat rustless iron... 7.89 
We, 17-20Cr, 7-10Ni, <0.5 

Mn, <0.5Si, <0.2C....| Allegheny metal........ 7.86-.95 
69-75Fe, 16.5-9.5Cr, 7-10 

Ni, 0,758i max., 0.6Mn | 

max., 0.15C max,....., Enduro KA2,.,........ 7.86 

824 









xpansi Meltin 
cutie point 


dal ee ee = gt? ety i= ” 
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ALLOYS (Continued) 
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ith re P expansion | Meltin 

ya + Composition : Name Sp. Br. | coefficient point ° °C, 

per °C. 

Iron | rou 
74M e, 18Cr, 8Ni, O:8C... | Stainless N........000. i 18.00 K 1078) fn. 
TAP 17.5-190r, 8-0Ni | . 

0.5Mn, 0.15C ma: Rezistal KA2,...0.4 10. 7.86 15 O80 0 -O8.... 
73.5Fe, 18Cr, BNI, 0 i, 0. abMn, 

1) ORNL tae Sterling nirosta steel», 7,92 16.99  |1425 

a ep ON, 0.5Mn,'C| Duraloy 188.0)... 66/5 7.86 14.99 ¢ |1475 
70-8K e, 27-30Cr, 0.5Mn, C} Duraloy A............. T1BL.0 [iG Tt 1510 
72.4Fe, 18Cr, 9.5Ni, 0.1C} Carpenter stainless steel 

PO hte et T7BAA.O vob. sl 1400.0 
J 70-2Fe, 17. sa 8-9Ni, “0 
| EAHA, Or90... 4... Rezistal 2C.......¢.0 64 7.86 18.08 >! Ltd. 
68-725 peat, <1Mn, i ea 
<0.6Ni, <0.6Si,<0.25C} Ascoloy 55............ 7.61 10.19 Psi 
70Fe, 28Cr, 0. 5Mn, 0.5Ni, 
1 poe Ae ae es Sweetaloy 19.......07./ 9 7.86 11.00 | 1495 
70Fe, 19Cr, 9Ni, 1Cu,1Mo, 
2 Se ea Btainiess VU... .......0urpouth fa. 18.00 a. 5 
on trie 8-10Ni, 0.5 t 
ES Oa ee ae Sweetaloy 17..:...0.4, 7.86 15.98. 41450 
68. re ies 7Ni, 4W, hi 
0.350, 0.5Mn!.,......; Midvale HR,....../.04 BTUE: | inephasreseattOmes 
60-6 22-5Cr, 10-3Ni, 

<1Mn, <0.5Si, <0.2C.} Ascoloy 44........ pede] 1.86-.95 16,20 1400-25 
57-62. 1 28-30Cr, 8-10Ni, 

3 5.70, 0.4-.5Man] Misco C..... 60.05.0000 R180 «|... edie 1540 
60Fe, Seon 10Ni, 0.5Mn, 

ee ee Sweetaloy 22..........| 7.97 foes ne Aad 
50. . “ot Ee ee Ferro-chromium,....... GGT + cs bd 1460 
50-4l'e, 25-6Cr, 19-21Ni, 
2B) .0,20...5....:..-. Resists? 2. cis: dahon ek 4-3). |. <del oe Ten. 
85-8Fe, 11-4Mn, 1-1.3C., saya Manganese) 6)... | vie paedee 1290 
stee! , 
poe seh a Manganese steel.,,,,... 7.81 1510 
ry ae CERRO Fane Ferro-manganese.,....4) 0+ +++: : . 11825 
He aM SAE o o-0 alee Of Nickel steel... . per Lawnpii 2+ « 1530 
be 3NN i 8Gs, 0.4C. .| Nickel-chrome steel.,.,) .--.- TH. 
79Ke, 15Ni, 2.5Cr, 3Si, 
Ps CAD 5 also 4 Durimet D. osdiada-abidod-l. « 1450 
ra bre, 3 i, 0. 2 a OR Ferro-nickel,.... 8.1 1500 
ry BON 8Cr, 0. sn 
. oo Se .| Cyclops 17 Metal, ..... 8.00 sewee dee 1425-80 
ole Cant 5Si, 0.25C....| Durimet Ay... i. .e ns. I py ae ean 1500 
67.8Ke, 32Ni, 0.2C........ Ferro-nickel, valve steel] 8.0 4 1480 
arty 22Ni, 10Cr, 0.5Mn, 

0G sae AA ee Sweetaloy 18.......... 7.97 18.90  |3460 

5 63.8Fe, 36Ni, 0.2C........ MOVs certea cht sana 8.0 0:8 1495 
~ —-§7-61Fe, 24-6Ni, 10-2Cr, 

4.5-6.58i, 0.150........ Rezistal 255C.......... re) | Ira Ln 8 
51-8F 25-8Ni, 13-5Cr, 

3-4W, 1-1.5Mn, 0.4-0.5- 

i peey. ss. seas cb. «| Midvale ATV 3..,,.... S.9P Cnet jo ialiy pon Wes, 
57Fe, 25Ni, 15Cr, 0.3C../.] Pyrasteel............55 7.89 17.10 1450 
47-56I'e, 33-9Ni, 10-2Cr, 

1.1-1.8Mn, 0.25-.35C..} Midvale ATV 1.,.,..°. B06  Winnnseris 1450 
53-6Fe, 24-6Ni, 17-8Cr, 

2.5Si, 0.15-.25C........ Rastigtal 4.09% sices nes , LOO Mi Pt see 
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Thermal om 
aN xpansi 
Composition Name Sp. gr. — eae 26. 
per °C, 
tron 
53.85Fe, 46Ni, 0.15C...... Platinite.s -.. sae eet 8.2 7.5 X10 © |1470 
47-52Fe, 34-6Ni, 10-2Cr, 
4.5-5.551,,0.15C. 0. Rezistal 355C.......... 7.81... | eset Wie th eee 
Fe, 35-7Ni, 15-7Cr, 1.4 
1.6Si, 0.6-.8Mn, 0.5-.7C Standard Misco........ 7.97 - 13.50  |1540 
50Fe, 35Ni, 15Cr......... Chromax castings...... 7.81 12.19 |1480 
48Fe, 35Ni, 12Cr, 5Si, 0.25 : 
ERE Ga aak = Mee es Durimet:-Bisaiijgee eee 7.89 LOR eee 1800! 
45Fe, 36Ni, 18Cr, 0.5Mn, 
"1S Ca ae oe Sweetaloy 20.......... TOU scene 1495 
97.6Fe, 2Si, 0.4C......... Silicon steel......0un letdnotid... | oe aE GR eee 
97Fe, 1-24Si, 2-3C : 
0.1P, 0.04-.145........ Meehanite metal. .22.2:} 0. :.<0 4) cel Uae ee. 
84.86Fe, 13.5Si, 1C, 0.4Mn, 
0.18P, 0.058........... Wantiron.......0! snlet 7:83. 0 aoeees 1315 
84.3Fe, “4 38 0.85C, 0.35 
Mats. TWh Bioko ae Durinon. 5. 3.s....0.aee 7.00 1265 
94.5Fe, 5W, 0.5C......... Tungsten steel... os] cocci) ae, ae ea 
75Fe, 18W, ‘6Cr, (0.3V,i0:7C| High speed steel 3.5 .cieelorn..._.| aces eeneeee 
66Fe, 17W, 10Cr, 3. 5C, 2.5 
MO connie ene Cristite 1.2... 008 oft 7.61 | | 15beG ee, 
Lead 
O918Ph, 0.2Ag: Ys, cee te Lead shots. 5 ...205 )PR2/0CS 4.28 ee 
BEPh. (GSEs heats Battery plates.........a-1) .os0scc | eee . 300 
92-4Pb, 6-8Sb........... Antimonial lead....... . 11.0 27.00 245-90 
90Pb, “a Sales de cce Magnolia. adc, eoonest! ence! VANES 270 
 leletehtefoin de cea] LY eka nan comets 10.4 19.5 250 
et aih, 14.38Sb, 0.61Fe, 

Eee eee Mae Car box metal... <..,.|! i.8he +. ee as. 
ope 158b, BON; HAE ace Type metal. ..350662., [8s es tales nae e eee ee 
75Pb, 19Sb, 5Sn, 1Cu..... White metal........... 9.5 “YS eae 238 
70Pb, 18Sb, 10Sn, 2Ca....} Type metal. 2.50 05. cee |) Ge career 
92PB;) BCdi iced sees Aluminum solder, U.S.P. , 

1,333,666. 26.) oY UNE PTS me Le ee 310 
99.93Pb, 0.08Cu.......... Chemical lead.......... 11.35 28.98 327 
87Pb, 13Sn, 1Cu......... Lead foil (Calin) / 2007.) he" snk Re ee 
72Pb, 218n, ‘TSbs 60s ots Marine babbitt........ aged OP date cane 
67PBP! B88n-. +5 sdb Solder, plumber’s....... 9.4 25.0 275 
56-60Pb, 10-40Sn, 4.5- 

SOSBE Retcte ano Type metal, common...| ....2) | 2.2 0a eee 
58Pb, 26Sn, 15Sb, 1Cu....| Type metal, standard...) ..... | ........ | 2... 
PBS DOG ite aaiek be leat Solder, half'and half...) |... 24 225 

Mercury . 
SOG FOB oo anak cet Bismuth amalgam; ...i.|..cc-cc | seen 90 
70Hg, $0Cu. DP aicnateitet ey Dentist's ‘arnalgam...-.| 3... |) etc 
Nickel 
99-99.5Ni(+Co), 1-0.25- 
C, 1-0.25Si, 1-0.3Mn, 
1-0.55Fe, 1-0.25Cu..... Wickelc. ite se 2 8.86%}! G wets 1450 
Ni-Cr steel alloy of high Si 
Ganbent...sitcSiecesss dx WlOOMAL 6 «4.5.50 oiernes hows 8.03 |W 0)... Stree aie 
SOND ZOCE ro vichice cae ed GhromelA force cite ceive 8.4: 0)... Oe ee 
SOME 20CE thee de Pophet:A; «cd Wk ak 8.50 13.00 1345 
SOND SOCK: ccccantotte: « Nichrome IV.......... 8.50 13.21 1395 
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b : i Thermal Se ’ 
: v4 e x expansion elting 
Composition Name Sp. gr. coefficient | point °C. 
per °C, 
Nickel 
63Ni, 21Cr, 6.5Cu, 5Mo, 2- ‘ 

W, 1Fe, 1Mn, 1Al...... Ulium. 30... Sasdaaoblde taxi ne ON HOS: cee 
6ONi, 25Cr, 7Cu........ Ilium G..... seaibenn 3 thifie yStoL 13.50, |1300 
iN 20Cr, 10Fe, 1.75Mn, 

Od. 0 EG eee Firearmor....ci.c. 0000 8.00 13.99 © |1330 
73Ni, 17.5Co, 6 5Fe, 2.5- 

USS [eo LEGS IS eae eet 8.61 10.66 — |1450-150¢ 
9ONi, 3Cu, 1.5A], 10 + Si.] Hastelloy D........... 7.81 11.59. -/1160 
60-70Ni, 95-35Cu, 1-3Fe, : 

0.25-2Mn, 0.02-1.5Si, pe 

Se) 0 Ds, a Monel metal..:.;.....: S180 |... s cean 1330 
60Ni, 33Cu, CE eid A Monel metal.......2!.. 8.90 14 * 11360 
75Ni,12Fe, 11Cr,2Mn....| Nichrome wire or ribbon]... 325.2% aero oe eee 
GINi, 23Fe, 16Cr......... Chromel C.... 04/2254 S84. | akesacoes abake a re 
60-2Ni, 23-6Fe, 10-11Cr, 

2-2.5W, 1.2-1.5Mn, 0.3- 

S80: SS Midvale BTG.......... oad eden eh ALC 1450 
60ONi, 28Fe, 12Cr......... Tophet-C,..... He 8.19 13.70 1350 
60Ni, 25Fe, 15Cr, 0.7C....| Nichrome castings A 8.08 TF IONY WAG oe 
60Ni, 24Fe, 16Cr, 0:1C....| Nichrome....... ae 8.17 13.70 1350 
GONi, 20Fe, 20Mo........ Hastelloy. Acs. cause can 8.80 10.71. -|1300 
er 17Fe, 15Cr, 1.75Mn, 

0.5C Zorite 2: Ci) a 1300 
Spark PURI lL. cacracccaon OU (gee 
Ni, Fe, ...| Hastello $e 721) | Peer 1350 
60Ni, S0Pt, BOPGTIOV 6...) PHU ccs. s ec cae cecal fog cg se MhOn,, lla? | aeGOes 
a esium 
g, 5.8Al, 0.2Mn...... Dowmetal E.,........ th setuteee | co scer ce, 7, eee 
ER US ae Dowanetal An. cpsuaeurddaeee 1. ldo 600 
90Me, 8A], 1Cu, 1Cd....”. DowmetaRcct, deadly cee ota oe eee ORG... ee 
* 90Mg, 3-7Al, 2-500,0.5Mn.) Wleotron, oo oe ctadaavet| nceanie Tete eM lle 
2 ars ae OWIMEtAID Cadet abc ene 4) A aE 575 
88Mg, 8.3Al, 2.0Cu, 1.0Cd 

0.82n, D2Mne 5.0.58. DpwmetaliD rs bss coh Yoo we SN me 
SoMpniGAl tes... DOWMGH Se ee ete ge erin IRE of 590 
2Mg,3.8Cu, 2Cd, 0.2Mn.| Dowmetal To) oon de eS RP ee 
95Mg, 4-5Zn, 0-0.6Cu..../ Electron..............] 002. oy | ee we |e eed 

Pallad‘um ; 
OPE E BAG se ccuiewee cle es Palladinm.alloy isda] busti [|e te ae 1415 
DPOPEIOREN oe ecceescises Palladium alloy... istealsaeig.). |i )s.....<2 apy eae 

Platinum 
80-100Pt, 0-20Ir.........| Platinum-iridium......./) 22... 7.5-8.8 pol 
90Pt, 10Ir.. Platinum-iridium....... 21.61 S.8 0b tle nee 
55Pt,  28ir, “TRh, 3Cu, 

'e, Pd, Matte. docs re ga Ae (natu- 
80-100Pt, 0-20Rh........ Platingidtshadtasa for 
bs thermocouples.......]0 ..... ae) ome Ae 
LOD a Platinum-rhodium, .yfands, dd. 1000 LAG alle .2Sbe 
50Pt, 38Ag, 12Cu........ Oooper’sypen metal Piers 1 | kee eens | asec 

Silver 
92.5Ag, 7.5Cu............ Standard silver,........} 22... 18 920 
92. 5Ag, E 7508, 1.75Cd...| Standard cadmiumsilver} ..... | ........ | 2... 
LZ) CORSON eee ee RIVER TUDCE: . 05s ucueeit eee. | Mm les ns x 920 
BORG F IOC. 6. os. 506d ven Silver U.S. coins....... Lae Te Ae 390 
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Thegpal [ 
Composition Name Sp. gr. cule Pacing: 
Silver 
S80Ag, 200s. .2.. 000. o0)- WEIFY Rin cas ose ee oe 18 X 107§ 
80Ag, 13Cu, 6.8Zn........ serek solder, hard...... aldol rbd 
70-5Ag, 20-3Cu, 5-7.5Zn.| Silver solder, medium... 
66Ag, 23Cu, 0gn. WS Silver solder, French. . 
63Ag, 30Cu, 7-5Zn........ Silver solder, common. 
55Ag, 29Cu, a 5.5Zn.. Boe older very easy 
TRELU Scie Siew e ee ericceh lets ble 
70Ag, 25Pd, 5Co........- Platinum substitute 
(Cooper's). .s2scse.2-|) sos) Mlenck «= S 
TBA edb en sa ccvcecniele > Platinum solder......--] «<> 40. LSRG 
70 Ag, ta ONE sop icisectss Platinum substitu’ 
(Cooper's) ss oritIOet Mole)... acern Pere) 
66.7Ag, 33.3Pt...... 2.0.5 Platinum silver....2.20) (ses. | weeseuth 
40Ag, 40Sn, 14Cu, 6Zn...| Silver solder, Bu. Stands.) s-./. | ....44. i 
Tantalum 

OOS Tab dash coos sede Wontalum sss 0+ syarr 5 16.6 6.50 
Tin 

789n, 9Al, 8Zn, 5Cd...-.. Aluminum solder, Bu. 

Stantis, SN1..,...-aalorbe3* + | Sa-aeqtnd 
70-94Sn, 3.7-155b, 1.8-5- 

Cu, 0-9Pb, 0-5Zn...... Brittania metal,German| ..--- | ....seas 
90-18n, 7-8Sb, 1.4Cu..... Brittania metal, plate..| aysons | ceebeces 
9OSn, 108... wencecedes Brittadta. ....00accenenht deae??. | cee 
90Snp7HH, 3Cu........5. Babbith: ..cedascsth-vpliatantes Ul cement 
£5-90Sn, 9-118b, 0-32Zn, 

STO, ee taaarcy Brittania metal, cast...) +--+) | s.eeeee 
85-90Sn, open 1-3Cu, 

0+3Zn, 0-2Bi.......... Brittania metal, English} --+-» | ......05 
898n, 7.35b, 76a Maru kee Babbitt metals. 2.0 ea | ees cea 
85-88n, 5.6-15Sb, 1-5Bi, 

0:1-3.7 Cu, 0-1.5Zn....| Brittania metal, spoons.| +--+» | ......55 
82Sn, 12Sb, BOw eaebs Whitemetal (icc. cece] tery Lo Geen 
8090; QUSD.'., ac aciob ec! Satebatescecstsre ee Lover. 1) sah 
758n, 12.5Sb, 12.5Cu..... Antifriction...........- eo Mees 
72Sn, 248b, 3.9Cu.....-.- Brittania metal, 

(Ludenscheidt).......| ss:e25 | jase eet . 
QRS BOM. cee ceeees || Somme see woe 7.70 ‘ 
858n, 6. a. 6Bi, 1.78h. <.| Pewter... 0.5: dy. +s. os ole 
838n, 8.4Cu, 8. 3ebes.. bee Herd babbitt oc SOS. GU 
Pps Re Weer evcgepe cee Rhine metal.........+4 
74-89Sn, ays 0-7.6Sb, 

0-3.50u,.Znic6.0..... Pewter, .o0osswenbibpwemnediiiaee 
88Sn, SPb. ron 0.58b... ip Linfoil,... «+ » «yeube “y 
678n, 7) SS eS aL Be — tinman’s........] +++ 
Pc ee Og ee eS oe Tinsel ois cn qrieeievw arenes: 
50Sn, 32Pb, 18Cd........ Eutectic fusible alloy...] +--+: | ..seeees 
86Sn, 0Zn, 5Al.......5.5. Aluminum solder, u. 

Stahda, SNAaiemosmiadt-o4" .| -oennemem 
86Sn, 9Zn, 5Al, 0.25P..... Aluminum solder, Bu. 

Stands, SB. neuea'shoant Me | Sees 
738n, 21Zn, 5Pb, 1P, Sn. ..| Aluminum solder, Seifert) ..... | «..-+++: 
69Sn, 26Zn, 2. 4Al, 2.4P...| Aluminum solder, Bu. 

Stands: SNZ 06 Oe is Dieses 
oe ee oe a 
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COMPOSITION AND PHYSICAL PROPERTIES OF 
ALLOYS (Continued) 





Thermal 


Compoxiti expansion | Melting 
ao Name Sp. gr. eae point °C. 
per °C. 





Tin 
62Sn, 15Zn, 11Al, 8.3Pb, 
OTR 0S Sa Aluminum solder, Ster- 








Gin A eI, BO 1500 
‘ ee aes ee x 
Fa + 13% Co....4..... Carboloy. .-..)trs..t 14.10 te eae 2 
c 
96Zn, 4Al, .05Mg........ ASTM Alloy XXTIT 6.7 0000269 | 380.9 
SAE regs 903 
952n, 4Al, 1Cu, .05Mg....|Zamak5.............. | 6.7 | 0000274 | 380.6 
93Zn, 4Al, 3Cu, .05Mg....| ASTM Alloy XXT..... 6.8 | .0000277 379.5 
SAE Alloy 902 
ak-2 | | 
oo ess 3a ee 6.80 28 380 
90Zn, 6Al, 4Cu........... Aluminum solder, Geo- 
. physical Lab., Car- 
megie Inet. ee Nt ae hee cca we eee 
65Zn, 20AL 15Cu......... ooK ETE solder, Wiiat . 
50Zn, 30Ai, 20Cu......... Alaminum. golden Wiistl VW ckean (Mecscnccs 4 wank. 
75Zn, Cd, BAIS oss 2 uminum solder, Bu. 
Stanita! ZNT 2 Beeches t 25) WA. Abs aes Se 
J oS Solder, readily fusible..| ..... 20 795 
Mey COC Pets co Soldesswhites fess s.4, 29353 21 840 
50Zn, 44Cu, 3.3Sn, 1.2Pb. .| Solder, nearly white....| ..... | ........ | ..... 
45-57Zn, 35-45Cu, 8-10Nij Solder, brazing.........| ..... | ........ | 2... 
69Zn, 26Sn, 5Cu, 3Sb..... Pine bablat’: <2c6us. tld, Gectun Mhacs. tien. Wee: 
Gian, 218n, 12Ph, 3.2Cu..| Battery plates..:..2..:| ..... | ...cceee |<... 
50Zn, 49Sn, 0.7Sb, 0.2Cu..| Aluminum solder, 
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Name 


Ameroid 
Bakelite 


Bakelite 


Beetle 


Catalin 
Celluloid 
Diakon 
Durez 
Fiberloid 
Fiberlon 
Fibestos 
Leukon 


' Lumarith 
Perspex 


Phenalin 


Plaskon 
Plastacele 


Plioform 
Protectoid 
Pyralin 
‘Resoglaz 


Tenite 
Textolite 


Tornesit 
Trolitul 


Unyte 
Victron 


Vinylite 
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PROPERTIES OF COMMERCIAL PLASTICS 

Compiled by Lauchlin M. Currie—1936 
Commercial Plastics 


Type 


TP—Casein 
TS—Phenol Formaldehyde 
Filled 


TS—Phenol Formaldehyde 
e hardened res- 
inoid) 
TS—trea Formaldehyde 


TS—Phenol Formaldehyde 
TP—Cellulose Nitrate 
TP—Acrylate Resin 


TS—Phenol Formaldehyde 
TP—Cellulose Nitrate 
TS—Phenol Formaldehyde 
TP—Cellulose Acetate 
TP—Acrylate Resin 


TP—Cellulose Acetate 


TP—Acrylate Resin 


TS—Phenol Formaldehyde 
(Cast Resin) 

TS—tUrea Formaldehyde 

TP—Cellulose Acetate 


TP—Rubber Derivative 


TP—Cellulose Acetate 
TP—Cellulose Nitrate 


es Palyatyrene 


TP—Cellulose Acetate 
TS—Phenol Formaldehyde 


TP—Rubber Derivative 
TP—Polystyrene 


TS—trea Formaldehyde 
TP—Polystyrene 


TP—Vinyl Polymer 


TP—thermoplastic, TS—thermosetting. 


The data given in the follo 
of the plastics listed. 
as indicati 
grades which, 


Manufacturer 


American Plastics Corp., 50 Union Sq., N.Y. 
Bakelite Corp., River Road, Bound Brook, N.J. 


Bakelite Corp., River Road, Bound Brook, N.J. 


Beetleware Division, American Cyanamid Co., 
30 Rockefeller Plaza, N.Y. 

American Catalin Corp., One Park Ave., N.Y. 

Celluloid Corp., 290 Ferry St., Newark, NJ. 

Imperial Chem. Industries Ltd., Millbank, Lon- 
don, 8.W. 1 

General Plastics Inc., North Tonawanda, N.Y. 

Fiberloid Corp., Indian Orchard, Mass. 

Fiberloid Corp., Indian Orchard, Mass. 

Fiberloid Corp., Indian Orchard, Mass. 

Imperial Chem. Industries Ltd., Millbank, Lon- 
don, 8.W. 1 , 

Celluloid Corp., 290 Ferry St., Newark, NJ. 

Imperial Chem. Industries Ltd., Millbank, Lon- 
don, S.W. 1 

Du Pont Viscoloid Co., Empire State Bldg., 
350 Fifth Ave., N.Y. 

Plaskon Co., 2112-24 Sylvan Ave., Toledo, Ohio 

Du Pont Visccloid Co., Empire State Bldg., 
350 Fifth Ave., N.Y. 

Goodyear Tire and Rubber Co., Akron, Ohio 

Celluloid Corp., 290 Ferry St., Newark, N.J. 

Du Pont Viscolcid Co., Empire State Bldg., 
350 Fifth Ave., N.Y. 

Seber Solvents & Chem. Corp., 245 Fifth 

ve., NY. 

Tennessee Eastman Corp., Kingsport, Tenn. 

General Electric Co., Plastics Dept., 920 West- 
ern Ave., W. Lynn, Mass. 

Hercules Powder Co., Wilmington, Delaware 

F..A. Hughes & Co., Ltd., Abbey House, Baker 
St., London, N.W. 1 

Unyte Corp., 521 Fifth Ave., N.Y. 

Naugatuck Chemical Division of U. 8. Rubber 
Products Inc., 1790 Broadway, N.Y. 

nae eae a Carbon Chem. Corp., 30 E. 42nd 

t., N.Y, 


wing tables have been secured directly from the manufacturers 
The wide range in test values for certain tests should not be taken 


non-uniform materials. The data actually represent a number of different 


together, cover the range shown. 


For details regarding special grades, con- 


tacts should be made direct with the manufacturers, as shown in the preceding section. 
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Material—Trade Name ||, " DUREZ BAKELITE TEXTOLITE 











Composition esiti Phenols» +o Phenol Phenol 
Pormlichede phormaldelnde Tore 
Filled illed ~ 
Forms Available. 0.2). 0.02% Une Pree “OTL, M, P, RY St L i RS, x 
Cs—cast forms, ’—films, | 
T~impregnating varnishes, es my 
Jaminations, Lq—lac- s 
uers, M—molded articles, ; ‘ 
—powder or granules, . han 
R—rods, S—sheets, T— ; ; 
| _ tubes aT a ara rt 
Colors and Olarity.. 2.2.2... Cd"Mo0) ..... Cd? MO, Oe a a ear aetna eer 
C—colorless; Cd—colored, ; o + 
Mo—mottled, O—opague, at pa ar 
T—transparent, Tl—trans- ; ose 
lucent |r sintaa|? 
Oe 3 ae inp cide cynip oes N Gite tence steest pe to sl. phe | Characteristic ,.. 
1 nolic >. he 
Pastense Dit SAN OUe At Wofte tag ee 2 shee None. oe .:.| Characteristic... 
Working Properties ; sry : ; 
General Type../2..2.....74 iA We Hinder maens ner: EP Be ck dees enert 
TP thermoplastic! ps aE, 9 
thermosettin, 
Molding Qualities. . 
Molding Conditions — 
Temperature. ......... ‘ite 
Pressure Ib./sq. in, ..| 80) 
Compression Ratio,.......-. 2. 
Vol. loose powder 


Vol. solid. , ; to 1 
Shrinkage Dotewiory Aner .005’'-.009”/in.. .| .002’’-.012’’/in. . .| .006’’-.008’’/in... . 


ance in mol 

Tendency to ang Flow..... nee nee SRS None...... Rn OST. ot cee 

Machining Qualities......... DO sn tathlen cree Good—fair...;.. Good—poor, . .. . 

Extruding Qualities Ean Ry airs son grades for | Poor—fair....... Poor... .asiinkw't 
ext, 

Other Forming Qualities ete Be Minis. 0:< vil ie tinearel’ T> varll a flincER = areas vey'b 


B—blowing, E—extrusion, 
J—injection, Sh—shearing, 
Sp—spinning,, Sw—swag- 
ing, TM—transfer molding 
Physical Properties 










Specific Gravity dey reutunt) 1,33-1,80.. 1,861.85 0354... 
Specific Volume in.3/lb...... 20.9-15.4 a ; ai] COMO Mises = 
Refractive Index Np. s.a..cs]ecs 000 e080 odssiee sl ease as cece ec + gine ie eae . 
Thermal Properties 
Burning Rate............ Will not support | Will not support | Extremely low. . 
comb. comb, * 
Effect of Heat—dry....... No effect up. to] Withstands 250° | Slight .;....,.... 
200°-235° Cy C. 
—moist.....| Pimples at high ao a Varleswes, ares... 
‘ron aaa and hardening 
Heat Distortion.......... Non6..h ante 115°-140° C..... Above 160° C.... 
Softening Point (s) or Infusible after | Infusible. «-..nnlee seen 
Melting Point (m) curing 
Specific Heat cal./ °C. | 0.30-0.40........ 0.27-0.40... . .. 0.0] chloe ae 
gram 
Thermal Conductivity..... (100— 180) 10-5 | (30— 130) 1075 |..............-- 
cal. sec.—! em™ (°C.)-1 
Thermal’ Expansion>< 105/ | 2—-Bin.. vcsiey sod sles saa dese wecediee 2.5-3.0...0000505 
20} 











commis rrasmics aetna) 






4 AT Lov FIBERLON?T |}: CATALIN : - BAKELITE PHENALIN 
(elinivg Phen (i Phenol i Phenol Phenol 
Formaldehyde ri “Torani Formaldehyde Formaldehyde 
Casting Resin Pore Hardened Cast Resin - 
oi 





-[ C3, 1, L, R, 8, T....| Gs, I, Iq, RS... 


Ceo iResSoB ld... 





oF 
13 | None -| Can be bent, formed |................... Sw—to limited de- 
and blanked when gree 
heated 
14 | 1.325-1,335........ 1.317-1,321. 2.5.5.5 3S 5 1325-14-30 7; 2.25... 
15 | 20.9-20.0.......... etait 5 ah etinides 23-0-20.8........-. 22.0-21.0000%... 1). . 
7 1.65-1.68 05....... 1.46 (Prystal only)... }.1.66-170......... Jonasson 

a} Will not support } Nil.. Very low..........5 Will not support 

comb. comb. 

Brmiceres: e-k.. Withstands 70° C...} Withstands 120° C. Softens slightly, 
with slight harden- ore on long 
ing and shrinkage hea 

so eee 3) aa eee eee in Same as for dry heat Giotto and darkens 
$ on long heating 
‘ ¢} Above normal temp.| 60° C.. - WbliclSs° C........|fernie—eiO, ii 

Oe dea "ae beet 100° G. {¥afomie.. 1 teaticgeselt) 237 

sak Bee) eppipeeneet Se 0.33-0.36.......... 0.33-0.36.....,..., 

: NS Ses aE ce cole oe KOS CLR ee 

a AS oa is wing's 5 ASO LEE Oh a a ete eee erases ae, Nc Sos cones oe 
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Material—Trade Name DUREZ sates TEXTOLITE 
(Continued) (Filled (Continued) 
(Continusd) 
18 | Mechanical Properties 
a} Tensile Strength—lbs./in.2 | (4—6) 103. .... (4— 20) 108. ... | (7-12) 108... . 
bj... Mlofigation 3% 02 NO EG se ee ee 
c}| Impact Strength—ft. lbs. | N 0.12-0.50 (I)..] N 0.13-3.0 (I)...]................ 
harpy, I[—Izod, 5 
N—notched, U—un- 
notched 
d ney of Elasticity— | (10— 25) 105. ..| (5—45) 105. ...| 108............. 
in.? 
e| Modulus of Rupture—Ibs./}................ (6— 20) 108. . ..| (8-21) 103 
in2 : 
f| Hardness—Brinell No.....]................ 30—45 5. is.csaca eee ees 
2.5 mm ball 
19 | Electrical Properties 
al Electrical Resistivity...... 108— 1018... . |, 100 1Q15} . . dnl 
(Volume) at 30° C., ohm j 
cm 
b] Breakdown Voltage....... 350-650......... 200-400 (step)...| 150-1000........ 
60 cycle, volts per mil 
c| Dielectric Constant 
GO=1000' GEO. sf asnc cal ce coe cae be 5-20 (60)) ..... .accls cen Eten eae 
oe RNS Secs 22D. tesetlese<'s « 5-9 (108) 5. ace 4.7-7.0sKhi.u.. 
d| Power Factor 
60=1000' cyale—% <5. .8x.|. eee bose nk le .02—.25, (60)... Slee ees Bh... 
Re BPG ads Seccev c's 0.7-5.0..........| .006-.100 (106)...}.035-.10......... 
Physical-Chemical 
Properties 
20 | Effects of Sunlight ee None on black...} Slight darkening | Darkens........ 
and reduction of 
a]. Ultraviolet Light......... Some change in| surface resistiv-| Darkens........ 
colors ity 
21 | Effect of Aging—room temp. | None........... Improves elec.| Improves elec. 
and mech. prop- | prop. 
erties 
22 | Effect of Water—hot........ None to pimpled | Reduces _insula- Variable, ........ 
tion value 
—cold....... None to pimpled Reduces insula- | Variable. ........ 
tion value 
23 | Water Absorption........... 0.1-0.8%........ 501-0.6% .).. sax -05-2.0% 3. ...... 
24 hrs. immersion—25° ©. 
24 | General Resistance to 
al Acids—weak,............ 
b} Acids—strong..... 
c| Alkalies—weak 
d| Alkalies—strong.......... Poor, tens 22-4 Poor:;17;, {2 Poor. decreas 4... 
ef Alcoholtaioe...|. 5 ccc8.<- Good to fair... .. L000 . pW hic cae Excellent....... . 
i}! Ketonesssah. .. velo 02 Fair to poor.....| Excellent........ Excellent........ 
g|. Bsterayicnad...4 . sneer Excellent....... Excellent........| Excellent...... 
h} Hydrocarbons—aromatic. .| Excellent........| Excellent........| Excellent... 
i nok ar maenra age soe Excellent........| Excellent.......,| Excellent....... 
j} Oils—mineral. . .. +++} Bxcellent........| Exoellent........ 
k} Oils—animal............. Excellent....... | 
1] Oils—vegetable.......... Excellent........ | Ey 
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_FIBERLON - _ CATALIN BAKELITE PRENALIN 
(Continued) (Continued) (Pure Resinoid) (Continued) 
(Continued) ais a 
18 J oni 
al (6—11)X103....... (3—5)X 103........ (4— 10)X 103.2 22. 2 (8=11)« 103.0... “he 
DOVE RN gets sc 6 5+... 2)... sas-|eo 000... fr Sluvein gm beet 
Be Big cts» 23; + «elas «| U 9-17/aq. in, (I)...| N:0.10-L0QDeie. 0 | eode4.cbo2. 
+ on SA es See (8—3.75) X10... ..| (5—25)X 10S pnd. halite Md 
: eM eee Oe (7—12)X108.......| (6—10) 103,......] (1012) 108)... 
Dew... 2.4... TCT epeey Selatan {OHO ks. Mee Geen 
3 mm ball—25 kg _ | 2.5 mm ball 
19 
3 o. y 401210107). 1P-0OP Sooo [ic aged Ieee) § 
7 
b] 250-700... .. be edaiedals 300-400..2......... 250-500 (step)...... 250-700. .osblet Jt 
c 
4.5-7.0 ey SS Cee 4-60 (1000 Kko-)e. | 4:5-6:05(60)- cc clieac ee oe 
STG ina li ate 4.5-5.5 (108)... 2a AB-TOsaiesexS. ..uk 
OS oe el a oo re 08-25 (60).......JiRB. doiseagena?.|. 
PERRIS atx ataisiab ai x's 4.4-7.0 (1000 ke.).. .} .001-0.10 (108)... aT Rey a 
Piel (ne Sy ee Sarr! Slight fading non-| Slight............. Piinkensooas: -.7.01c 
fast colors 
a] Yellows on exposure gees ‘Saale Slightrr dota = .g Darkens.7.:4....34-)- « 
18% 
SIRUBURDY;, cites stk... Improves elec. prop. | None.....7..2..... Slight darkening. ... 
—slight hardening 
22 | Softens and whitens | None..............| No change. to some | Pits.........-..... 
absorption 
Reenter de 8; © 4.2 Nones: 2.6205... INGEN Pee Slight deterioration 
on long immersion 
28) } 00-07% -...24...: Verysslightet.-.. 23 O5=07%E” on tamecc OO 07 Se. sek... 
24 : 
a] Good.,............] Guod:. J "GOOWs: AER oS os aa Goad, ete eataetk « 
alten <4... - Decomposes slowly RGOrssc sb. aceon Discolors,.......... 
CoS es. a Softens on complete | Fair............... Wales. ns ecabt: «chs 
immersion 
CORN ealaae a ir Decomposes slowly.| Poor.............. Discolors.......... 
e sae og eee Slight swelling on | Excellent.......... Gooderr:. | tn: 
long immersion 
f] Excellent... . -| Excellent.......... Godden as Gnd ox, 5 pydek, 3 
g Excellent. Excellent, ;........ Giedeas tase. Good. 
Excellent. Excellent: :........ Excellent.......... LENE G gett hha i 
. i] Excellent. Exeellent.......... Excellent.......... OGG... ae soa 
j| Excellent. Excellent.......... Excellent.......... Goode Ore oes be 
k} Excellent. . . Excellent....:..... Excellent.......... Excellent... .... 
1) Excellent Excellent. ......... Excellent... ...,... Excellent.......... 
ce ee a RE Pe, Eel eee re get 7a 6 Se ony ea he 
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aterial— Ir; 
Composition 
forms Available...)......... 


Cs—east forms, F— 
I—impregnating varnishes, 
L—laminations, Lq—lac- 
auers, M—molded articles, 
P—powder or granules, R— 
rods, S—sheets, T—tubes 
Colors and Clarity.......... 


C—colorless, Cd—colored, 
M—nmottled, O—opaque, 
T—transparent, Tl— 
translucent 





PROPERTIES OF 





C, Cd, Mo, 0, T, | C, Cd, Mo, O, T, 
Tl Tl 





C, Cd, Mo, 0, T, 
Tl 






LOREM ot Arent Nera Camphor........ Camphor........ Slight camphor. . 
Paste sinectcectccci ss Oe Slight. 9.0.0. 9 None... ss: None: nee Tes 
Working Properties 
General Dype os woes eee TERT ances TORE hacer TP.Raneeeeee 
TP-—thermoplastic, TS— 
thermosetting 
Molding Qualities...........] Good........... Good PpOn. Li. Good QUi-Nes 
Molding Conditions 
Temperature.,...-......- 2507 is Weer aes 180°-212° F..... 185°-250° F...¥. 
Pressure lb./sq. in........ QO0DIGH jinwerce 100-500......... 2000-5000....... 
Compression Ration... 20. (Mt) Hey iiicesuvpac hae alee ow hierar eens DN). OBERQ 
Vol. loose powder 
Vol. solid 
Shrinkage Behayior—Allow- |. ....~ os 4s 006 se)qn ees ans mest ssec|ecessiasacesss te 
ance in molding 
Tendency to Cold Flow...... NONE was) xhepiris None, oct ial sae aa key 
Machining Qualities......... Exceilent........ Sood Sen bor lore odd eee nd 
Extruding Qualities......... Good in unsea-| Good... ........ |..se.eeee nese 
soned state 
Other Forming Qualities. .... B, E, Sh, Sw, TM ae T, Sh\ Sw,| B, Swre.s..2. 4. 
B—blowing, E—extrusion, 
I—injection, Sh—shearing, 
Sp—spinning, Sw—swag- 
ing, TM—transfer molding 
Physical Properties 
Specific Gravity............ 1.85-1,60. 0.00. 1.34-1.60... hase 1.35-1.60......!., 
Specific Volume in.3/lb...... Sy 17,0-20:6 50 bcos 17.0-20:0 .ecd.: 
Refractive Index Np........ IE ke pele ek 1 Ape ge 2s Sona eae 1.46+.03'..7.. 
Thermal Properties : 
Burning Rate............ Repide..passete: 1545) eae Sele ry tigh....... 
Effect of Heat—dry....... Decomposes. be- | Decomposes on pee with 
tween 100°-150° | continued heat- | decomposition 
SANTIS Ge elt renee aes is ing at 100° C. on prolonged 
heating, 
Heat. Distortlotae four fe. |i Sh gates Ge cane oNecemegectpag emp f tee] een ian 
Softening Point (s) or Melt-| 70°-90° C. (s)... Decomposes at | 71°-90° C. (s). . 
ing Point (m) 133°C. in 30 
minutes 
Specific Heat cal./° C. | 0.84-0.38........]oc eens este eee 0.34+0.38. 2... .. 
gram 
Thermal Cotiduetivity....} (31-51) 1075. .}. eee (31—51)X 10"... 
cal. sec.—! em-1 (°C.)~1. 
130-160. cis hoace'llan oenste emer aa 12.0-16.0........ 


Thermal Expansion < 10°, 3/ 
°C. 
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i LUM 
| Cellulose Acetate | Cellulose Acetate ‘Geihulose Acetate | Cellulose Acetate 
i Ms " (Protectoid) 


| 


| BM oT Re Spd ienpLy ts, ees FO MUP Res, Pe 


C, Cd, Mo, 0, T, TI} C, Cd, Mo, 0, T, Tl} C, Cd, Mo, 0, T, Tl | ©, Cd; Mo, O, T, TI . 














ee eh ar Pts) OHO DUS... suse 5 None to. mild aro-} None:.....).../... 
matic 
Meeeetricrctcs)| INONG, 3.0}. woe NORE 5.555. cacy a None, | 25.08 ae ome 
oars See ii lc tl aes Sar dA. 8 TPT os. a UVP liatatoeht 3 ba... 
Excellent.......... Excellent, ........! Excellent. ....39004 Excellent... 00... 
a here 305° F. (*360°-| 270°-365° F........ 180°-240° F’.. tity 260%+340° BF... u... 
0° F.) 
2000-5000 (*10000- |2000 and up........ LOD-BQ0. 6.0. seat 500-3000. ....).... 
20000) 
Bou we SezaM 222282. bya OUD. PIRSA Lot. eoteneh 7a Lin) a 
-002’”-.009’’/in..... ROO 0D (tts Soh lee 4 ge ns een 00874.010’/in,.... 
HSI Se ala Bite ibs are None—very slight..| Slight—varies.,... . 
Ronde o,.... | LaxGellenty.. . 7). sa: Good its 8557 Piet uae SMES. 
Good....... .| Excellent. ......... Excellent. SERS, Very good.,....... 
B, E,.I, Sh, Sw..... B, E, I, Sh, Sw..,.. B, EK, i Sh, Sy, GMB Te Sw. tue dene 
all good all good all good 
WAT-L BOs. Seo 1.24-1.60... ra ho 47 ak Bb DL 
..| 21.7-16.8... ...| 22.4-17.4. .| 22.0-20.0... 
a i!) I | 1.48-1.51° 1.49-1.50 
..| Slow to non-burning | Slow.............. Brow eEe: 
.| Decomposes above | Little or none...... Bohlen: <A be, ne 
190° C. 
Decomposes above | Slight swelling...... Lowers softening 
point 
a RBS SE Pe 2 eee DOP aL O0! Os ect Bieta tis See er 
l ; 65°-110° C: (s)..... .82.0°-190°C.(s)..... 80°-120° C. (s),..... 
. > See i 1 RRA BP NEE SS Pa RAR SY As 1 le ge 
mores b4— Sn (eect + Sn Renn Bt 3 -VA Dt (| a 
i MRP pian he Bi. 14.0-16:05 68a 56 





* For injection molding. 
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Material—Trade Name CELLULOID FIBERLOID ' PYRALIN 
(Continued) (Continued) (Continued) 
18 | Mechanical Properties 
al Tensile Strength—lbs./in.? | (5— 10) 103. ...| (6—9)X 108. .... ar 10) 103. . 
b| Elongation—%..........- 10-403 issues. - 4-20 is... 05 ooo 2 tO rene ete 
c| Impact Strength—ft. Ibs.].......... 00.00 [eee ee eee eee eee ele nescence ene 
C—Charpy, I—Izod, 
N—notched, U—Un- 
notched 
d ate of Elasticity— | (2.0—3.9) 105. .| (2.0—3.9)X 105 (2.0—4.0)X 105. . 
e Modoles of a oerea ony Se RY A ee 
f Hardness —Brinell Nowy. «2 AACA Ss one cia 10-20..5; .\...,-,-:0:0) 4] ake 
2.5 mm ball—10 
19 | Electrical Properties 
a! Electrical Resistivity...... (7—15)X 101°... .| (2—30)X 101. (2—10)X 10% 
(Volume) at 30° C., ohm | (26° C._—63% rel. 
cm hum.) 
b| Breakdown Voltage....... 660-780......... 750-900......... 300-780......2.- 
60 cycle, volts per mil 
c| Dielectric Constant 
60-1000 cycle.......... 6.7-9.2 (60)..... 6.9-8.8 (60)..... 7.0-10.0 (60)... . 
WBS AMA occeeiseatacs 9 G.RUM. |<... .: cis mee i eee 6:09: 0c Ld. = 
d| Power Factor 
60-1000 cycle—%.....- 6.2-14.4 (60)... .| 3.0-4.6 (60)..... 6.0-14.0 (60)... . 
R. F—% Sd Et Se De aE] ERE arr §.0-10:0..2 20. . 
Physical- -Chemical 
Properties 
20 | Effects of Sunlight.......... Discolors and be- | Yellows and de-| Discolors and be- 
comes brittle composes on] comes brittle 
al _ Ultraviolet Light......... Discolors and be- | long exposure | Discolors and be- 
comes brittle : comes brittle 
21 | Effect of Aging—room temp. |...........-0.0-[seees eee eee eees Beg in absence 
0 
22 | Effect of Water—hot........ Softening and | Softens, slight Softens. ........ 
slight swelling shrinkage 
—oold....... Slight swelling. ..| No effect........ Very slight...... 
23 |Water Absorption........... 1.5-3.0% vices ess 1.-3-2.6%.... eee 1.0-3.0% 
24 hrs. immersion—25° C. 
24 | General Resistance to 
al Acids—weak............. VATICS, 6 ce cece sy Good... <. .. «+ 5}, GOGH ane 
b| Acids—strong............ PGGineiwne sey 4 Poor Ses veers Poor—decom- 
c| Alkalies—weak........... Gao Reece Poor... 4.222 < 1p GOGEy waarmee 
d| Alkalies—strong.......... 1h Ree ee POOE on» ta2-< ee Poo oe ecom- 
e Poor—dissolves..| Poor—dissolves. . slight | softening, . 
f Poor—dissolyes. .| Poor—dissolves. .| Poor—dissolves. . 
g Poor—dissolves..| Poor—dissolves. .| Poor—dissolves. . 
h| Hydrocarbons—aromatic. .| Excellent....... Good. 1 takiseee Goodsaeee be. « 
i} Hydrocarbons—aliphatic. .| Excellent........ Good Sher: sae Goode yrae... 
j} Oils—mineral. . . Excellent........ Good... ts0. Some Good tae. 
k| Oils—animal.... Excellent........ Goodin, 4... Beak Goods cn aeaen > 
1} Oils—vegetable. .. .] Excellent........| Good.. Goodies... 
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4 TENITE LUMARITH FIBESTOS PLASTACELE 
(Continued) (Continued) (Continued) (Continued) 
18 
al (43—5.0)X 103..... a a 12.5) X 103. aye : ee ADF 2, ee as it Ses 3a 
Pipers s.. (150-10... 2 sos 5 23) LOBOnL. . eehdeser| 4 Boicuetgs nse ba 
e| N 5.2 (C), N 1.2 (D N28 (6) digle << cie,o[wed dowel, siteateetetlen Hell . sur Seretie eh <ob <0 
Gt 2.954103) 5980.5. CAT — 2:9) FU 2S SORE ok. cede eessce (t=3) 1G ok 
RON ee DoT do. ce civ «De oa abl ae og ROT Raptr (6—7)X108........ 
A eee GP etka | ae nN Day we tc der 72 SS 
5 mm ball—500 kg | 2.5 mm ball—10 kg 
19 : 
EME 7 RID S320 9 ake £43 430)3C1010 SAE So, Sees saris eth ements teehee ee 
@ (27° C—43% rel. | (26° C.) 
! hum.) 
bj 700-800. .........: 500-1200... 2.2.2.4. 940-1800... es028 590-620. ....24.... 
c 
4.6-4.7 (60)........ 5-12 (G0) 9. - 52h 1.12-3.9 (60)... . <<. 7.1-8.4 (60)........ 
ok oi aa eel Mea eu ate eihoe sy bs avade ee gene AS5DAcscevait mcerd Juss He 
8.0 (60)....... ash 7.0-15.3-(60). ../2 = 0.5-1.1 (60)........ 9.1-10.5 (60)....... 
errr. posses SY Crude Ae eee SS ee eee SER 
20 | No change in base}................... Practically none.... ifs sight discolor- 
| material 
a| Depends on dyes. ..} Discolors slightly. ..} Very slight......... ey "slight discolor- 
ation 
21 ne commercial ef- | Slight brittleness... .| Slight shrinkage... . _ in absence of 
CU ee > VE 
Bente ae. ss. 5a Softens and swells. .| Softens and swells. .| Softens............ 
Very slight swelling _ swelling...... LS TUS Zire Aaa deta «re goatee t= ae ee Pe 
23 | LA-L7T%~.. .- + see 1.6-3.0% 2.20.06 5 63 B9-9.0% . ss eee s £5-4.0% 205502. 2. 
24 ; 
al No effect (0.5%)...| Good.............. Beni. see Atekactaes Fair—good......... 
OG [ofr aa ey peepiat oats LE A RIAE ATES Poor—decomposes. . 
a Re effect (0.5%) . | Good at room temp, |.Poor......:.....-. Fair—good......... 
Poprdat 07.226 :..22:. Poor. 220. 02%; esis TES ete ce tte Poor—decomposes. . 
e| Affected A lower | Good—fair......... Slowly softens. ..... Soltis: So. de 
f| members, decreas- | Poor—dissolves. . ... Poor—dissolves..... Poor—dissolyes..... 
g| ing as carbon con-| Varies............. Softens, jhe ac Poor—dissolves.,... 
tent increases 
ARRCETS: sae Gn6e oe Berea Wery youd.” :.. 17. . 
i Good...... sr7+}-Goed-n-scccnrreres Mery. good. on as 
—_ j Excellent ..| Exeellent.........; Excellent.......... 
4 kj Exceilent.......... Excellent. . bel Excellent. 2 222257: Excellent.......... 
li Excellent.......... Excellent..........] Excellent.......... Excellent.......... 
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Material—Trade Name 
Composition 





am 


14 
15 
16 
17 


fue im 


Lec At 





Forms-Available.|... 0.652... - 0 - 
Cs—cast forms, F—films, I— 
impregnating varnishes, 
laminations, Lq—lacquers, M— 
molded articles, P—powder or 
granules, R—rods, S—sheets, 
T— tubes 

Colors and Clarity.........0s0005 
C—colorless, Cd—colored, Mo— 
mottled, O—opaque, T—trans- 
parent, Tl—translucent 


GEL RDG etme ear nei: SOKeg 
‘Working Properties 
General Type 

TP_thermoplastic, 
mosetting 
Molding Qualities............... 
Molding Conditions 
Temperature of. os 06s se ustg as 
Pressure Ib./sq, in 
Compression Ratio... ....6.6cees 
Vol. loose powder 


Vol. solid 
Behavior—Allowance 


Shrinkage 
in molding 
Tendency to Cold Flow.......... 
Machining Qualities............. 
Extruding Qualities.............. 
Other Forming Qualities.......... 
B—blowing, i—extrusion, I— 
injection, Sh—shearing, Sp— 
spinning, Sw—swaging, TM— 
transfer molding 
Physical Properties 
Specifici Gravity... 02-0 +- san ge 
Specific Volume in.t/lb 
Refractive Index Np...........-- 
Thermal Eropeatice 
BUrBIpg Rats tse ee cero 
Effect of ay 2 ebb Arh t Aree 
—moist.......... 


Heat Distortion............... 60° 


Softening Point (s) or Melting 
Point (m) 
peste Heat cal./° C. gram... 
Thermal Conductivity......... 
cal, sec.~! em=! (° C.)™ 
Thermal Expansion 10°/° C 


TS—ther-., 











PLIOFORM 
Rubber Derivative 


TORNESIT 
Rubber Derivative 


Cd, Mo, 0, T, Thy... 


260°-300° Fe veibeae bE » 
1200-1500... s.. 06... 











Slow...) 2208 Viva. 
Decomposes noticeably | None........ TATE. 
abers 120° C. 


Not flamable.......... 
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- VICTRON RESOGLAZ 
. Polystyrene Polystyrene 

UP eet toity Sates dc/s ght 2 
C700, 0, LROLEO IC, .T. 2. leeusdietal. 
None... YOLKS sf) Aromati¢...i:.%.)2.. 
ROTC ae or ae INGNG Gye fete es cals 
LE: conde eee Doe ide We Sie. ca/es b:a0 
280°-300° F.. 2.20... 375° F. éatartatab. 
BOO-1000.... 065... BONN, eres anne case 
eee ee ance cela c cs 
None. necessaryij./)].......ch0ee a lank 
None below 76° C...| Slight............. 
Excellent.......000.. PEE nite ern etce at 
BAH HA gabe ota tursveritin Oo > (2.077 (alae parece aie 
eae aactuictele. sistas s+ ie mie iptieeaaratsie ays 
BOOGE, sicie crete PN DS alec oc0ya dalle 
a Ulnaietetduniy ta « £8103.) ee 
Ler eee 9] eee eee 
al Moderate.........: OW te eis cela ty 
b Softens under high Softens  aajetaeanlee al 
heat VEDA jo stew cil 
‘90° G. oe 1... .+.| Above 65° C. (s) ... 
ee | 19X10. oo 
OUD Ae Ae eee BAe catn ce hae 9 eo 


* Injection process. 
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AMEROID 


TROLITUL | 





Polystyrene Casein 

BM, ReS; TT. sete BoB. \ecinadanbt {1.8 
C, Cd; Mo, Tow. Cd, Mo, 0, Tl...... 
None, ......2cRhivs None (horny’ smell 

when burned) 
INGLE... WWas.25. 2908 OBGyalclasrfh id. 
Must be machined 

EPS sdiaige Biter o sORGIRRGC OEM OOD «1. fe = 
SRE civic ists iota ma ta Nokes yewed.. tp. 
POO 02, Henn yc alse Mth teak thas 
*11370-14223 reeced bideotiee ade. ..../.. 
ZOU ici. ons. ROM BORE -.- osc calc 
O03 57/In i...) siledh dloeyenthed ns te. 
Bligh Gn. cose 2bdhermbe lu deshon 4.8 
AVS deg ce scone aon Ree as elas on ge 
TD, Teo ae oe ieee Se daniedc 
MOD Opec ett vevads 1.54, atntint ds. by « 
4 RRA ee Mra) eriseel ect E>: area < we 
BOOY ns tle ab ac aces (acee es ae soak 
Wary high. a3}ndetlutedadenwistukl » othe « 

OILNS, sso oa Loc ladiwaiheroe hep cess 
POILGUS,.. . 5525 ro vas | s<TRGaMe eke: ah 
IB EUON(s). cosa leccea arace eee 
Ok. «ain wits Mae Cine an eee a. os 
DER Cade on ska eats hemes end me hee 
MONA EN ao-ws sein cA eet ace eee ars 
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ome 


mmo 
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rT PS 


2 


a 
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Material—Trade Name TORNESIT PLIOFORM 
(Continued) (Continued) 





Mechanical Properties 

Tensile Strength—lbs./in.?...... 

Blongation—%.. see. s eee. 

Impact Strength—ft. lbs....... 
C—Charpy, I—Izod, N— 
notched, U—unnotched 

Modulus of Elasticity—tbs./in.2 

Modulus of Rupture—lbs./in.2 

Hardness—Brinell No.......... 


Electrical Properties 
Electrical Resistivity. ......... 
(Volume) at 30° C., ohm cm 
Breakdown Voltage............ 
60 cycle, volts per mil 
Dielectric Constant 
ae GYCle: VFeeyies agi 
Power Factor 
60—1000 cycle—%.........- 
Ri Ux ules ane cede 
Physical-Chemical 
Properties 
Effects of Sunlight............... 


Ultraviolet Light.............. 
Effect of Aging—room temp...... 
Effect of Water—hot............. 

—oold........0.66 
Water Absorption........-....-. 

24 hrs. immersion—25° C. 
General Resistance to 

Acids—weak..........-.-+0%5- 

Acids—strong........-..-.++:- 

Alkalies—weak................ 

Alkalies—strong..............- 

Alcohols 














Raters: o.inxated ccd octy 
Hydrocarbons—aromatic 
Hydrocarbons—aliphatic. .. 
Oils—mineral.........-..5 a 
Oils—animal..........45..-.5. 
Oils—vegetable..............55 








Not determined........ 47X pd PG Lace ee 
Not determined........ 6.0K M03 Piya ke eck 2k 
Not determined........ a: (Shore—hard rub- 
Not determined........ (5—7)K10%,.......... 
B00 ww on asarsss:« oi, .d We | eee 

Approximately 3.0 ee 2.7 (60). epee cs 
Not determined. . 2.68: (L000); nak cone} 
003 (film).............1)0:CGQ) Easement 
Not determined........ 0.165: 4, WOE ThE te 


Gradual darkening. .... 


Gradual darkening... .. 
Slight embrittlement. 
Varies with composition 











LD 
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Pom teeta uta t.| NODE... eon on. |p O0iccessaseccccce, 
24 

a 

b 

c 

d 

e 

f 

g 

h 

i 

j : 

k Swells slightly. z 

1 Swells slightly... .. 
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‘VICTRON RESOGLAZ TROLITUL AMEROID 
~ (Continued) (Continued) (Continued) (Continued) 
18 
eerste Or 108 Ee et Fd DiS 108 Oe ld oc A ee Sap ee Re 
Co sso) es | ee irs A Ae elise) (eee ee es ae 
“ints sa SEEM SS 9) ea UO 26,4)... csadteineie: aethaenoees «1. oc 
Gb oenon boas Hace ne | See ee BOK 10S Sete. « ahenrel Ao awidesiires «de ove 
SeenON F005 7.5 ).82. 60) 1 80.0... 0c. cca Men cee 
19 
Sa REPRE tabs. 2. cals sos es «ccs 's| 10,..... .o ddenncannitwett oseanses cds occ 
EEC ES > (|, SON ss BERETA Ra 
c 
ESE | Saco SCane (o_o an cocoons Ment eon ae ee 
BGsoaenenurinvs oxida |'None.;.......-...-|, None... soliwenadieul. dey... cnnedess 
urement aes. NODC). 22.) oe ea) NONE... 3s4 0 wk Slight fading....... 
urinnrmmerererars «4, |VNOUG.... 2. =. fet tedsc woe cecesc cnn Drier and harder. . 
ea peratetn ee. | NONE: 2... 2 6: xoie sf NODG: 5 cs cosoueckE oa Softens slowly...... 


Softens very slowly 
Approximately 8.0% 





Material—Trade Name | HOOL d _ VINYLITE 
 Corapdaition . | Vinyl Resin big iad 
Unfilled a 











1 | Forms Available. ....... 000.6645 ¥F, I, L, La, M, P, R, 8, T| L, M, P, R, 8, P....... 


Cs—cast-forms, I'—films, I—im- 














pr ting varnishes, L—lami- 
Taitona: Lq—lacquers, _M— 
molded articles, P—powder or 
ranules, R—rods, S—sheets, as 
—tubes . b)9 
2-| Colors and Clarity. ..........+.55 CG, Cd,-Mo. O, T. TL... .] Cd, Mo, O, Tl..... USE 
C—colorless, Pa ablose, Mo— 
mottled, oh 3 he T—trans- 
arent, Ti—translucent ms 
3 ee Le Metter, Eamets tier seas NOWGIs ecg, seals onde Non,’ .saeyereees tee 6 2 
4 TASGO. cer ORs bia cpererereterete ioe etelet None....6sss0005 None......... WAG 20. a), 
“Working Properties ‘ 
5 | General TYPO cba ees ss tnaonon 7 Sa StS at) TP .c.. cape .e - 
TP—thermoplastic, TS—ther- 
mosetting 
6 | Molding Qualities.............55 Excellent......... Excellent. Batik na 
7.| Molding Conditions 
Bh “MeMaperatuees bs saraveracetererorsrelee 115°-135° C 120°-150° C { 
b| Pressure lb./sq. in........--.-+ 1500-2000........ 2000-2500........ eee 
8 | Compression Ratio............55 DROS cnr palten cans «ode | LB -0. Byler wetieiiagias, 015 
Vol. loose powder 
Vol. solid 
9 See Behayior—Allowance in | .001”/in ......... Nong.ticke as ee 
mo! : 
10 endensy EO. GONG MIOW. nthis oes Muth tacce- Soeieam Very slight. ... 
11 | Machining Qualities............. Very Soe pee ae Excellent... 
12 | Extruding Qualities........./..:. Ne ae Rei he sae: Excellent. ........ 
13 | Other Forming Qualities.......;.. B, b, LL ie Sp, Sw | Sh, cea ees s or 
B—blowing, H—extrusion, I—in- all good all good 
jection, Bho shearing, Sp—spin- i / 
ning, Sw-swaging, TM—transfer 
mol ding 
Physical Properties ; 
14 | Specific gravity... 00....6s.e eee 1.34-1:36....0...55 1,85-2.500' vino, aw oe - 
15 | Specific Volume in.*/Ib.. Chin +2. gH an 20.5-11.0.,. 
16 | Refractive Index Np..........+:- 510 ee MEE ob mr ce i oe Sle 
17 | Thermal Properties . 
| TBURAINR RAO. Seven ere es rey Does not support comb.| Does not support comb 
b} Effect of Heat—dry............ Darkens on prolonged | Darkens on prolonge: 
. } exposure exposure 
SMOISt... ee ee Softens at higher temps.,| Softens at higher temps. 
i.e. > 65° CO. i.e. >65° C. 
o| Heat Distortion............... 60°=65°'C.....4.% 60°=70} Gren. s.» « 


d| Softening Point (s) or Melting | Softens over wide range | Softens over wide range 


Point (m) 


e| Specific Heat cal./° C. gram...| 0.244............ 
f} Thermal Conductivity........ PAR IOS Seaton 


cal. sec. em™! (° C.)7 


g| Thermal Expansion 108/° C...] 7.0..........+00- 
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DIAKON 
Acrylate Resin 
(Leukon-Perspex) 


Perspex—Cs, R, $, T 
Diakon—F, Lq, M 
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C, Cd, 0, Tl Perspex—C; T...... 

Diakon—C, Cd, Mo 

NDNG.iiierieaiie wale « INODO Airs seared arnt 

None None Jsciztastih , ah 

To hs eed Se 

Goodrinaloit... in... 

280°-340°'T’........ 

2000-3000......... 

WOHE OU. 66. chs 

ROS ID: ou dy are: .007’-.010"’/in..... pO /I sce cemeteries .002’’-.003”/in..... 
INONG) fepce ais sna siya Very slight......... 

TEBE sles bop os oe ee OV OLY BOOKS Soh oe 

GOOdS yess sciaeste dats 

¥) Spy TM le. 

Li 2 Et. Go, 

OOD. eee thea due 

T0US, fe treet do fut 

a] Will not support} Will not support} Will not support | Slow..,........... 

comb. ‘| comb. comb. 
Slight shrinkage....} None up to 150°C, | Not recommended | Decomposes above 
for conditions] 200°C. 
None up to 150° C.| where tempera-| Decomposes above 
tureexceeds95° GC. | 200° C. 
None below 96° Ol vine anemesset des se 
on short exposure 
None,........++++.| 55°00" ©. (Mar- 
tens) 
0.45.. 
(43— 68)9<1075 
SIE sent atee 


48 | Mechanical Properties 


a 
b 
c 
d 


e 
f 
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Material—Trade Name 










VINYLITE (Filled) 


VINYLITE (Unfilled) 
(Continued) © 


(Continued) 
















































Tensile Strength—lbs./in.?...... (8—10)X 108........... 
BOR SHUN ons Slow aio is chee | 9S one rake meiosis eipine Sam 
Impact oe et he hese N 0.3-0.6 (I).........- 
C—O I—Izod, N— 
notched, eeaane hed 
Modulus of Elasticity—lbs. (in? (3.5—4.1)X 105.......- é 
Modulus of ee /in.2. .| (10—13)X 10%........- Me a 12) Xi. . oe; - 
Hardness—Brinell No.........- 12-15 2. 208823 | 15-2 eee eee 
550 lbs.—3 min. 330 ‘ibs 3 min 
Electrical Properties 
Electrical Resistivity........-. Be lL a eee 105 ccc en ts ie 
(Volume) at 30° C., ohm em 
Breakdown Voltage...........- B50. 5.2 oc aetale se o:iee | es ee Ses3 Be 
60 cycle, volts per mil 
Dielectric Constant 
BOSFOD0 Cycle. 2. Stren tlardaa ieee Binet aioe bee martalentersiers 4.7 CIOOUT cn aretee eae 3 
12eyt a oe eee 4.0.5.2... 04 Je. Sask .| 4D See Ret tas o's 
Power Factor 
ee ) eycle—% / ER = Ae * “7 (1000). 32..9. 2-48 © 2-15 (1000) 2. cee eer. os; 
Physiel- -Chemical 
Properties 
Effects of Sunlight.............-- Darkens on prolonged, | Darkens on prolonged, 
intense exposure intense exposure 
Ultraviolet Light.............- Darkens on prolonged, | Darkens on prolonged, 
intense exposure intense exposure 
Effect of Aging—room temp...... Strength not affected... hese not at affected... 
Effect of Water—hot............- Roftens oo0. cos nenek Softens... .teaneyaes<= 
ane) None. 4 x. Saas ce onsen Vaxies..js eee aeoshees os 
Water Absorption..............- (b= 3595 ow cocer omen 154.076 ns cstacs ose & < 
24 hrs. immersion—25° C. 
General Resistance to 
Acids—weak..,........-.--+-- Excellent 
Acids strong ...a0 5.02 css.doies Excellent 
Alkalies—weak.........---.+-+ Excellent 
Alkalies—strong .......--.--.- Excellent 
Aloohola yest triers « Excellent 
Ketonesankes. ns Poor—dissolves 
Esters. . .| Poor—dissolves 
Hydrocarbons—aromatic. ......| Poor—swells 
Hydrocarbons—aliphatic....... Excellent 
Oils—mineral..........--.+--- Excellent 
Oils—animal.......... 
Oils—vegetable 
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COMMERCIAL PLASTICS (Continued) 
PLASKON UNYTE BEETLE DIAKON 
(Continued) (Continued) (Continued) (Continued) 
18 
dy (1.55—= 1°65) x 106: =| (1-2—1.3)K 108... |... eee eee R45 X105 eee 
: (10—14)X108...... (10— 14)X 108... ... (9—13)X 108....... (14—17)X108...... 
ine Ue 90 (Sceleroscope):...|.....2..screecceee. 20.05. core aoe 
500 kg—10 mm ball 10 mm ball 
ae (Shore) 
2 1.14 mm Firth 
a hardometer 
Semen ents cette et t 24 1002 oe Se ED Ls. tee SS 1 Qe eects <= 
bj 400-550... 2.2... BOD sek rs ao 300-400............ 480... .cdeeees deh wd 
“| 504. 0 (60) — Seas 7.0-10.0 (60)....... 5.0-6.0 (60)........ 30 (50)! 2... 32224 
eer eee Se oe OS se heh. s OEM. oy 3B OG cles SIR Bape At Pane ee 
1 as ¥ ole a ee ee ee 1.0-3.0 (60)........ 3. -; (OO) Se sedeaniee 
ee Meier eee ce 3's INGne se aes INGORE Sere isee ck Does not yellow— 
hours 
UL Se NENG lo. 225 ar ee Nondiica cabins. oath eeeknee aes 
Oe < a ar Sections’ over” #4’ |2.. Bon. s eae. None...a.Soc8.a5.<8 
thick, possible sur- 
face crazing 
230 Setlis.<. *... =... ©. Slight alecenticn : por ane boiling—no | None.............. 
effect 
Slight swelling. ..... Slight absorption. ..| Little or no effect...| None.............. 
231} 1.0-2.0% .. 22-0... -003 g/cm?......... -003 g/em?......... Nery slight. -.2.2..2 
24 
Se Bees occ. s. - S. 3 BAR fas. Mien od Raa. FF dB wi es - No effect below 50° 
5h! ae ae PoGhde. - ae ee Patter Peete oh No effect below 50° 
"ae WAI cues ear eeeee ure es ee No effect below 50° 
142. 3 POOR iis vie: casinos Poors... igacieae sce No effect below 50° 
e| Bxcellent.......... Sika eS Exeellent.......... Poor—fair......... 
f! Excellent.......... Goo ane cae Excellent.......... Poor—dissolves..... 
g| Excellent.......... onde. < corns, ~ Hy, eeROeenb a. ome Poor—dissolves..... 
hj Excellent> -....... Sa: DS Sa eee ee Excellent. ......... Poor—dissolves..... 
i] Excellent.......... LET le ga eee Excellent.......... Crs Oe ee ee 
} Excellent.......... oo a Excellent. ......... Excellent. ......... 
k| Excellent.......... Good Excellent.......... Excellent.......... 
Ij Excellent.......... Gogds = woe ..-.. Exoellent.........- Excellent.......... 
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COMMON NAMES OF CHEMICALS, THEIR CORR 
CHEMICAL NAMES AND FORMULE 



















| ER SA Oe so winrar ase UTR 
Common Name | Chemical Name . i 
i 
Acetic ether... |Ethyl-acetate..--.cee. ee ees ‘cHscowcamt 
Acid of sugar.. We OXAITCG ACHE cre otc aioe tees (CO2H)2 
oe pis as .|Acetaldehyde...........-- CH3:CHO 
WNT (arr. IPA Rete : 
eee: Sa SE est Generally refers to po 
Ria oh 220005 |S Shima allt |S+AlNGOne2430 
PULA epic eis a cle ers Aluminum oxide........-. AlLOs : 
Alumino-ferric........... A mixture of aluminum and]............ Po... 
sodium sulfates : : 
/AVDEre Celie SoA anda Aoig ok ae Fused alumina..........-- AlzO3 
MATING iets fie. easter Phenyl amine arse sea sHsNH2 
Aniline salt . 7.22 5-883 te Aniline hydrochloride... .. CeHsNHo- HCl 
Antichlor.. .|Sodium thiosulfate........ Na282035H20 
Antifebein .. cs icinisss ol Acetanilide. ..........5 .|CsHsNHCOCHs - 
ee eony bib ih tae Se Antimony trioxide........ Sb203 ; , 
ntimony black........ . . . 
Antimony glaneé...,.. Antimony trisulfide....... Sb2S3 _| lt = 
pete pee chien Ata Antimonous oxysulfide....|Sb25s + Sb2O3- 
Antimony white.......... Antimonous oxide......,-- Sb203 
Antimony yellow......... Basic lead antimonate.:... PbO-Sb20s ¢ 
Aquacfartis) Sac.chrg. Nitric acids AAS... ASRA HNOs : 
WG TOCA as cece Stele ele ova nie ae and hydrochloric|HNOs + 3HCl 
aci 
Aye haior seca amr ss See Crude potassium acid tar-/KHCsHs06 
trate 
Arsenic glass............. Arsenous oxide..........- As2O3 
BAG YIMERTY seve. cis lua ois hs g4' Acetyl-salicylic acid......-. CsH1(COoH) 
(OCOCHs) 
Azurite..c.% sac soe. eee Basic copper carbonate. 2CuCOsCu(OH)2 
Bakelite... 2... sah 3.0m eke Resin from phenol + form- 
aldehyde = «&— «-E.. 4 a .Riiacaeeee Post 
Baking soday.... 0). .05.% Sodium bicarbonate....... NaHCOs 
Barium, white....4..7... Barium sulfate........... BaSOu 
Barvias 5 & toa hoe Barium oxide........ AO PS sth 
Barytes.i5.c yy. 5 tte aes Barium sulfate (natural)... ‘|BaSO4 
Baunte.we toa bee Hydrated alumina........ Al2O2-2H20 
Beet Aupard +: aon eas Sutrose.2.5 22.8 R25 S. CioH 22011 
Bentonite .(...4 cba coe ns Impure aluminum silicate.|......... Bile P< Om 
Penzné.":. ....0 ees: Gasoline, petrol is . ce caer | owe coeeee ce Deis. én 
TIGNSOL, as ast ccaaie tiaseieasens TS CUBETIO so gee tiabuandavansanclereieen CoHe 
PIGHYOMGl ere eens Potassium dichromate..... KeCr207 
Bitter salt...............|/Magnesium sulfate........ MgS0Os-:7H20 
POON ori oe abe ste ee Impure sodium carbonate..|....... dsosee - 
IANO-Ix6;)), otk eee s-< Barium sulfate (artificial). .|BaSO4 
Bleaching powder........ oo ha chloro-hypochlo- CaOCle 
te 
Blend6 inode. ves eae averal zine sulfide... ....|ZnS 
Blue copperas. . ‘. | 
Blue stone....... . }|Copper sulfate............ CuSO«5H20 
Blue, PUTIN M, « «colanis eine J 
Blue gaits. 3. capaeke wees Nickel ‘Sulfate... .......05. NiSO«w7H20 
Blue werditer... . z..a oon. Basic copper carbonate. . 2CuCOs a 
BonecRsire:. . os > ok ee belt" Impure calcium phosphate Pe oO é 
Bone diagk sg. st tee Crude animal charcoal..... 
Boracic acid.......6...08 Boric acid..........-5 .|HsBOs 
Borax. i> «25 a Ble de ene Sodium tetraborate....... Na2BsOr10H20 
Bremen blue.........+-+. Basic copper carbonate....|xCuCOs:yCu(OH)2 
Brimstone... 2........0.-- Snlfur cS Ae. Aas. Ss 
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IN NAMES OF CHEMICALS, THEIR CORRECT 




























CHEMICAL NAMES AND FORMULE (Continued) 
Common Name | Chemical Name Formula 
Burnt alum..... ++++++.+s+/Anhydrous potassium alu- 
minum sulfate : KeAlo(SO.)4 
Burnt. lime... 20uei alias Calcium oxide............ CaO 
oe are es |e } Kerri oxide. uot 2) Fe203 
“Butter. of uOsak..i.... Refers to the chloride, ....|..-...c,ercceccces 
Cadmium ee .-|Cadmium sulfide.......... 
Calamine. . »» | Zine silicate nig vals... ORO: S8iO2-HzO 
Calcite 4 ..|Mineral calcium carbonate CaCO; 
Caliche.....sOkellsts...... Impure sodium nitrate. ...|NaNOg 
Calomel wien ted! eosia Mercurous chloride........ HgCl 
Camphor, artificial... .... Pinene hydrochloride...... CHCl 
Cane sugar foi...) 2.8. Sucrose Gs, i PAT be: C1zH On 
Carbolic acid............ DONOL sche sh OAMO eg bo bia, 6H.OH 
queens is or SAH oH } Carbon diozide.....4..... CO2z 
Carborundum............ Silicon carbide..)......... 3iC : 
PPRUWES, Cis cae pecs spe een potassium chio-|MgClxKC!l-6H20 
ride 
“Caustic”... Q1HOId 0. 3 Refers to the hydroxide of 
Mi meralieyMmryOb sor els Oo. Sad alll Sochade 
Coruse....a%eGH®)) ou Basic lead carbonate.,.... 2PbCO:s-Pb(OH):2 
a ee 2) Ae Calcium curbonate........ CaCO: 
pea Sn Aa Soest Sa } Sodium nitrate........... NaNOs 
Rima) Hagia ju )..... Aluminum silicate......... Al2O3°2Si022H20 
Chinese red.....: -|Basic lead chroimate....... PbCrO4: PbO 
Chinese white............. Zineoxide, yw hy) } Zin 
Chloramine T............ Sodium p-toluene-sulfochlo- (CHsCatt sSO2NCl- 
ramide Na)'3H 
Chloride of lime.......... Calcium chloro-hypochlo- CaOClz 
rite 
Chloride of soda.......... pe hypochlorite solu-| NaOCl 
Chrome alum............ Potassium ehromium sul-| K2Cre(SO4)«<-24H20 
ate 
Chrome green ....... Chromium oxide Cr203 
Chrome red.... Basic lead chromate .|PbCrO4-PbO 
Chrome yellow. Lead chromate PbCrO,4 
Chromic acid Chromium trioxide CrOs; 
bari iii. Mercurie suifide. HgeS 
Cobalt black......... Cobalt oxide CoO 
Cobalt green.:........... Cobalt zincate CoZnO2 
Common salt............ Sodium chloride ..|NaCl 
DEGFARSca7.ss) )), ek Ferrous sulfate -|FeSOs7H20 
ah ee ee Glucose owen Tas Vow. CceHi20e¢H2O 
Corrosive sublimate...... Mercurie chloride ./HgCle 
Coruntum: {3.8J5..;.... Aluminum oxide.......... AleOz 
Cream of tartar.......... Potassium hydrogen —tar-|KHCsH1sOs 
trate 
Cresylic acid............. — of o, m, and. p~-|\CH;:CseH.,OH 
creso 
Cupferron : ns yt henylhydrox-}CeHsN(NO)OH 
ylamine 
oo SS eee Decahydronaphtbalene....|/CicHis 
Derby red... -|Basic lead chromate... .... bO-PbCrO4 
SEER DSRS: eee Basic bismuth gallate...... “|Bi(OH)2CrHs0s 
EPEREKORD 5, onde ested. Ghucsses29. UAE ies ss C6H1206-H20 
Dutch liquid....3........ Ethylene chloride... -|}(CIL2Cl)2 
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Common Name | Chemical Name ' Formula 
Fau-de-Javelle........2.. Lpekanete hypochlorite/KOCL 
solution 
Eau-de-Labarraque....... Sodium hypochlorite solu-| NaOCl 
tion 
Emerald green..../......|Copper aceto-arsenite..... Cu(C2H302)23Cu- 
8204 
Emery powder...........|[mpure aluminum oxide.../Al:O2 | 
Epsom galts...:..:...... Magnesium sulfate........ MgSO 7H:0 
‘Essence of bitter almonds}Benzaldehyde............ CeHsCHO. . 
Essence of mirbane....... Nitrobenzene.. sere ve 0 f COLLET REE 
Evveritt’s salt... f.jc33...... Potassium ferrous ferro- KoFeo(CN)e 
cyanide : ‘ 
Peldspar so; jaGheo ble xd esse Potassium aluminum sili-| K2Sis07-AleSisOs 
cate 4 2 : 
Ferro prussiate.........., Potassium ferrocyanide....|/KsFe(CN)s 
Pixéd white... «cece. anak Barium sulfate....'....... BaSOs 
Flowers of sulfur. Sulfur’, onaddas sade... 
“Flowers of” a metal is a. synonym for the oxide 
IRTMOrapar’.. a. pace tie nes Calcium fluoride.......... CaF2 
Formalin... asene Sack OF Forty per cent solution of HCHO 
formaldehyde in water 
Formin....... .|Hexamethylene tetramine (Cees - 
Freezing salt... Crude sodium chloride..... NaCl 
French chalk Hydrated silicate of mag- MgsSisOurH20 i 
nesium 
French verdigris......... Basic copper acetate...... Cu2(C2H302)2(OH)2 
Bruit sugards.ibot sa'd so. 0. Fructose......... Oa Bee 6Hi206 
Fuller’s earth .. iia... Hydrated magnesium and)]....... sabes 
aluminum silicates = 
Fulminating mercury..... Mercuric fulminate........ Hg(ONC)2 
Fusel oil... . ai4kta“d.ade Mixed amy] alcohols...... CsHi110H 
GlASOUNG, deancsa ets s ptemets Benzine,. petrol...asix.:< : . .. + | Seeiea ateletsneeenenneiins 
Galena... ..2)'s¢kn ..++|Natural lead sulfide....... PbS. 
Glauber’s salt.......!..../Sodium sulfate,.......... Na2SOs10H20 
Glucose. 68.23 ides Dextrose........ words -|CeHi2067H2O0 
CY GENIN. ocr cle sven eal ete Glycerol icicenetabiste aticve x « C3Hs(OH)s 
Grain alcohol............ Ethyl aleohol............. 2eH,sOH 
Grape sugani-, (ic hi. wees Gluqage ziler. dr ttaid cid aha ss case CeéHi206-H20 
Green verditer........... Basic copper carbonate...|/CuCOs-Cu(OH)2 
Green vitriol... .0h 20.5.0 Ferrous sulfate........... FeSO«:7 He 
Gypauni e222 5.5 Bakle ee oc Calcium sulfate........... CaSO4-2H:20 
Hartshorn salt... ies.» Ammonium carbonate car-| NHsHCOs-NHyCO2- 
bamate NHez 
Hleavy Sparc... Kalesvaen au Barium sulfate. .......... BaSOx 
Hexaminewii Cid dies bse ae Hexamethylene tetramine (Care 
Horn silvers xd oesticlts sur. Silver chloride.. AgCl : 
Hydrosulfite.. .jiksids..-. Posies sulfite formalde- NaHtSOx CH:0-- 
e 
Hypo... i skh (cea Sodium thiosulfate........ Na2S203'5H:0 
es Wade Seve WC PEN Oe oe Precipitated antimony..... Sb 
Indian red.. steric, Oxide, sists ..ess Fe2O3 
Iron mordant............ Ferric sulfate .)cidireces b:0.20 « Fee(SO4)s 
Keainitgy yc (vid 2 Oo ickle dereteiss Double salt of potassium| K2Mg¢(SO,4)e;MgCle 
magnesium sulfate and| 6H: 
magnesium chloride 
Kaolin. cidgckt btdite tre iecas Aluminum silicate......... Al2Os2S8i022H20 
Biewelg thir’ je-< dd 658501004 Siliceous earth. ../Side 
Kieserite..... ome Re Re Mineral magnesium “sulfate MgSO,4 
King’s yellow............ Arsenous sulfide.......... As2S3 
LAMDDIAGE cass ce we Lae Impure carbon. . 4... chines 
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Common Name | Chemical Name Formula 
LSS: ee eras Cholesterol. tse fo Le CuHss0 
Laughing gas............ Nitrous oxide............. N:0 
Lemon chrome........... Barium chromate....::..: BaCrO, 
oli aS ee BE GUnORG Seton omg © tons + = 

ity gf A eee Calcium oxide. . pet 
Bithnepey sins se -5sk st. ee Lead monoxide.. | 
PUG GONG 5. estos 5 zane sulfide + barium sul- ZnS + BaSOx 
ate 
Liver of sulfur........... Mixed potassium sulfides . I Sioa S aliatesS sate eae 
Lunar caustic.....:...... Silver nitrate.......:. | 











Bak. 52 SYR): :. Cresol soap solution. 
Magnesia..... 32 Magnesium oxide..... 
Magnesite Magnesium carbonate. 
Malachite Basie copper carbonate 
Manganese black Manganese dioxide 
Mariis ¢. 2. 0/%, Calcium carbonate 
Marsh gas Methane eens ee 
Massicot Lead monoxide 
Methanol ..|Methyl alcohol H30H 
1. OR A p-M onomethylamine-m-| (Celts (Om CHANT 
. eresol sulfate or chloride|* -CH3]o-H 
Microcosmic salt......... Sodium ammonium hydro-|Na(N eo. - 
gen phosphate 4H 

Milk of barium..:....... Barium hydroxide......... ie NE 
Milk of lime............. Calcium hydroxide..:..::!|Ca(OH)2 
Milk of magnesium....... Magnesium hydroxide: .... Mg(OH): 
Milk of sulfur............ Precipitated Syl ives Cea Ss 
je Enntegat cust. akc. ce ck Ci2H22011-H20 
ae eae Lead tetroxide............ Pb304 

-* Mohr’s.ealt.......... .|Ferrous ammonium sulfate Pot neasties - 

6 

Molybdenite....2........ Molybdenum disulfide, ....| MoSz 
““Muriate of” a metal... ./Chloride of the metal......|..............00- 
Muriatic acid?" ...-..:.... ..| Hydrochloric RO os. ss HCl 
Naphtha eam) - ise me pecroloum diswiinte $k 5. a stake - 
Naphtha (Solvent) .. StA- Goal Gar emEaee so fot. | =~ is ae os poh TORE: 
Natreg ai. 6. ist... ceelS Sodium carbonate......... Na2CO;3z-10H:0 
So eee Potassium nitrate......... NOs 
Nitro-lime........... -|Calojugn cyanamide... .... CaNCN 
Nitrous éther............ HGEBGL WWE. y ous eo aeoe S C:H;ONO 
Nordh EI ets owe Fuming sulfuric acid ..... H2SO,4 + SOs 
Oil 6f bitter almond...... Benzaldehyde............ CsHsCHO. 
Symmerartigess... ... PEIVOT, RUTHLESS sw os (C3Hs)38S 
On Gf mitbane........... Nitrobenzene............. CsHsNQO2 
Oil of one artificial . .| Allyl porch oe oe C3HsNCS 
uw pear ee. Amy] acetate. ...----/CHsCO2sCsHu 

- Oil a pineappie FE Ethyl butyrate. = ors eee C3H;CO2C2Hs 
“So tT A Concentrated sulfuric acid}H2SO: 
Oil of wintergreen, artificial) Methyl salicylate......... o-HOC;H:CO:CH; 
a a Fuming sulfuric acid...... H2SO;, + SOz 
CEBBEEAM,. (05 6's <0... <s LD AGEN? ees CoH, 
JE JE eh ae Arsenic trisulfide..........}/As2S3 
RING lac Nwi6's oe oo Ferric ferrocyanide........ Fes[Fe(CN)<]3 
PREMTRRCOIFS cS sc oc5 8... Copper aceto-arsenite..... Cu(C:H302)2- 

3CuAs204 

Pearl ash. as .|Potassium carbonate...... K2CO3 
Permanent white......... |Barium sulfate........... BaSO.4 
Permutits 2) 2s S23 32 5: | Artificial hydrated ‘alunti-f ow... ans 55 sacs - 


num silicate with re- 
placeable sodium 
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Common Name Chemical Name Formula 
Petroleum ethers)... ...-|Bensine,. jcanesei. so. a0) a ee adits t.-'° 
Phenio acide. vedere. soa! PhenGh.s..4..os entity oes CceH;OH 
Phosgene, tc anitetoc ce. fae Carbonyl chloride......... OCls ‘ 
Pnosphate rock. 3.333522. Calcium phosphate........ Ca3z(POs)2 
Pichi Ada nee sym-Trinitrophenol........ CcH2(NOz)s30H 
Plaster of Pariasajc. o4..5 Calcium sulfate........... CaSOs-3H2O 
IPI Bago ce acelin: cote CPEDUILG Ab ince orprVflhers. uo ocak Cc 
Precipitated chalk........ Calcium carbonate........ CaCOs 
Prussian sblu6 ) o's acto chase Ferric ferrocyanide........ Fes{[Fe(CN)s]s 
PYNSAIVLAGI er eet cetera Hydrocyanic acid......... HCN 
Putty powder.. .|Impure stannic oxide...... SnOz 
Tan get Ele shyt atc eee « Ferrous sulfide..,......... FeSe | 
Pyroligneous acid........ Crude acetic acid......... CH3:CO;H 
Pyroligneous spirit....... Methyl alcohol..,........ CH;0H 
iPVTOLUSIUG PE het ore Manganese dioxide........ nOz 
Onickilimes anon ice een Calcium oxide............ geo 
Hurcksilwers.. vette ccs Mercury swapedaaheis ace car 
QING] ti eiekiclcemetioe tan ae Hydroquinone, aa-p. oc 2. Getrs(OFf) ad 4) 
Realear. \ casi teriok See Arsenic disulfide,......... Aet 
Rectified spirit........... Alcohol 90-5%........... C:H;OH 
Red antimony........... Antimony oxysulfide...... Spats: 2S8b3S 
Red lenders. nel oto one Lead tetroxide...:........ 

RegMiquon ee ada. cts parte Aluminum acetate solution AICCsH100) 

Red precipitate.......... Oxide of mercury......... 

Red prusel ae of potash. ../Potassium ferricyanide. . Here(CN)e ” 

Rochelle Balt wont os oe ce Potassium Ae tartrate| K NaCuHiOe- 4H:O 

Rock salf tos stot ea ccwiccs Sodium chloride... . ..+|NaCl 

PGUMG se et oa uke eo Ferric oxide......, | Fe2O3 

DACCHATING  teiare rte Benzoic sulfimide o-CsHs-SO2NHCO 

Sal ammoniac............ Ammonium chloride....... NH.Cl 

Salolcs. oct cma seek Phenyl salicylate.......... CeHs4(OH) (CO20 

5 , 

SE iMetalbe oii os .-|Sodium chloride.......... Cl 

Salt cake.... -|Impure sodium sulfate..... NazSOw 

Salt Or aniiver <1 sts ee Suceinie acid,..:......... (CH2CO2H)2 

A Bf depae: Dae Potassium acid oxalate... .|KHC20«H:O 

ae of ied and tt ae f Potassium carbonate...... ae 

Dalbi petarce. eames Potassium nitrate......... 

DALVATNHD ween ators oe oe 3, _3’-Diamino-4, 4’-dihy- (C0) A lant 
droxy-arsenobenzene di-| As]22HC 
hydrochloride 

Satin whiteuerac yh tee oe Calcium sulfate........... CaSOw2H20 

Scheele’s green........... Copper hydrogen arsenite.|CuHAsO3 

Schlippelk salt...) .. 2. Sodium thioantimonate. ...| NasSbS«-9H20 

DICE. veel +a te eran Loess Silicon dioxide. ........... SiOz ; 

Slaked lms Meyereieeccs 2 Calcium hydroxide. ...; ‘,..|Ca(OH)s 

Soda (washing),......... Sodium carbonate......... NazCO;10H20 

Soda crystals..........:. Sodium carbonate......... Na2CO3/10H20 

Noda ime.) <n eee oon Mixture of calcium oxide|CaO + NaOH 
and sodium hydroxide 

Sodium SROs -|Sodium thiosulfate........ NazS2035H2:0 

Soft soap. See ogee ec e| POURS BORD. » om cide aie « ohesaid |< Dereeanenn 

Soluble glass....--....... Sodium silicate........... Na2SiOs + HO 

Soluble tartar............ Potassium tartrate........ 2K2C4HsOe-H2O | 

Spirit of hartshorn....... Ammonia solution,....... NH,.OH 

Spirit of salt........,.....|/Hydrochluric acid......... HCl 

Spirit of wine.....j..... «| SGHW AlOohGl rede. de.< occ C2H;OH 

| ' 
ee een ee ee 
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Common Name | Chemical Name Formula 
Gtassfurtifesatsuiille sj. . Magnesium borate and|/2MgsB2Oi1s-MgCl2 
chloride double salt 
Sugar of lead... Lead acetate............. Pb(C2H302)2°3H20 
Sugar of milk. i Lactesedcditinctictast = lane Ci2H 20117-H20 
Sulfurie ether... .|Diethyl ether............. (C2H5)20 
Superphosphate.......... bramsre calcium acid phos-|CaH.4(POx)2 
phate 
Sylvine.. . ...}|Potassium chloride........ KCI 
Sylvinite.. sioylving,-withrooke salt. <i. =). ob,dase wtavec.ctum ceed « 
Table salt. odium chloride.......... NaCl 
PEAIOM dg that. cas > Dive siz Hydrated magnesium sili-| MgsSis011-H20 
cate 
Tartars.).... Bia. sisi is. Crude potassium bitartrate/ KHCsH.s0¢ 
Tartar emetic............ Potassium antimony] tar-|2K(SbO)CsHiO¢-- 
trate H20 
PRGUBRIEII SC. oes. ONC slat Tetrahydronaphthalene CioHi2 
‘Tin: oryatals icles Lat. Stannous chloride......... SnClz 
ET a ee ee Stannic hydroxide......... Sn(OH)4 
jk ae Se ea eee Trinitrotoluene........... Macmea RYOns 
STUNTS & ee Oe A Toluene. festive bles ess os CsHeCHs 
NS ees Oe Natural sodium carbonate NasCOumied ole 
2' 
Turnbull’s blue. ........... Ferrous ferricyanide....... Fes[Fe(CN) é]2 
Ultramarine yellow..:.... Barium chromate......... BaCrO4 
Unslaked lime...-....... Calcium oxidew............. aOQ 
EST ey ae Methyt ether of protoca-|CeH3(OH)(OCHs)- 
techualdehyde C Toisas ay 
MENGMAI LED ae F fojosn persis ie PEITIG, OXI 65,95 wlalds « o.s.bi0 « e203 
TS eR eck als Basic copper acetate...... 2Cu(C2H302)2 + 
CuO(?) 
YES Se es Red mercuric sulfide. ..... HegS 
SU TESTOUASEI ©: © Senne mmr Abies Sulfuric acidj..4.....0... H2SO4 
Mi Witriolate of "54... .......14,. ESDISAE ODE AIR ERS 5: .5e ses «| sms ,0,0 es owie.w Sutgle Oaels 
Washing soda... Sodium carbonate......... NazCOs-10H20 
WV Aer MIABS. oe... sae ie ium silicates dissolved|]...........2..00d. 
in water 
A SG a Hydrofluorie acid and am-|H2F2 + NH«F 
monium fluoride 
White arsenic............ Arsenous oxide........... As2O3 
Wate $end oo ston cie ve nk Basic lead carbonate...... 2PbCO3 + Pion): 
LE je er ri Zine sublatett+... )..6-.. « ZnSO«7H20 . 
UE IT el aa Calcium carbonate........ CaCOs3 
DWEGHEPIOO, isos cist ne ove arium carbonate......... BaCO; 
Wood alcohol.......... 
Wood naphtha......... Methyl alcohol........... CH;0H 
bbs cpu eae 
PO Rr aT AATia o's 50 + « AMEN tet ee thot 4..ai 46s CeH4(CHs)2 
Yellow — of ypotaeh Potassium ferrocyanide....|KsFe(CN)«3H20 
Zinc blende. . .|Mineral zine sulfide....... ZnS 
Zine vitriol. . Bat » aise «| ARO UU ROA Re ews oc sy ZnSOv7H:20 
tec. fDi OxINE- Is nottt 6.0... ZnO 








Pigments named in the above list refer to the pure substance and not to 
mixtures often sold under the same name. 
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1, 7-Dihydroxy-8, 6-disulfonic acid 
1, 2-dihydroxyanthraquinone — 2 
2-Naphthylamine-6, 8-disulfonic acid 






Amino-G acid... . 









i Celts eee RE Te we 2-Naphthylamine-3, 6-disulfonic acid 
Fenoeens Ameya Mteet sot 1-Naphthol-3, 8-disulfonic acid 
Anisidine: ett Mets. Sercne o-Aminophenol methyl ether 
Anthrachrysone.........--- 1, 3, 5, 7-Tetrahydroxyanthraquinone 
Anthraflavie acid. ........- 2, 6-Dihydroxyanthraquinone 
Anthranilic acid. .......... o-Aminobenzoie acid : 

Anthrarufiniss. 2.2032s<<<25 1, 5-Dihydroxyanthraquinone | 
Armstrong’s acid. ........- Naphthalene-1, 5-disulfonic acid 
Badische acid.........---- 2-Naphthylamine-S-sulfonic acid 
Bayer's’acid... suche ee 2-Naphthol-8-sulfonic acid 
Benxidines ce cacy ae 5 p, p’-Diamino-diphenyl — 
Bronner’s acid...........-- 2-Naphthylamine-6-sulfonic acid 
B een ee ie tre ee ee Anthraquinone-2-sulfonie acid ) é : 
Chromotrope acid.........- 1, 8-Dihydroxynaphthalene-3, 6-disulfonic acid 
Chrysamne. 06: SA. see 1, 8-Dihydroxyanthraquinone 2 § 
Cleve's acids. . 1-Naphthylamine-6- and -7-sulfonie acids 
Cleve’s acid...... ...| 1+Naphthylamine-5-sulfonic acid 
Cléve’siacidinc iy incis sk 1-Naphthylamine-6-sulfonic acid 
Cleve’s Wei shee -ades coo 1-Naphthylamine-3-sulfoniec acid 
Gleve'’siacid eis s ces ce 1-Naphthylamine-7-sulfonie acid 
Crésotie Stids oe Cresol carboxylic acids 
Crooeine acids, <5 ...e3 2-Naphthol-S-sulfonie acid 
Dahl slavidit 22 3 esiccceec$ 2-Naphthylamine-5-sulfonie acid 
Dahl asiacid TlH st cs 52% 1-Naphthylamine+t, 6-disulfonie acid 
Dahl’s acid HI. .........-. 1-Naphthylamine-4, 7-disulfonic acid © 
Disulpho acid S............ 1-Naphthylamine-4, 8-disulfoniec acid 

TSE ee LR a a Dehydrothio-p-toluidine sulfonie acid 
8 acid \ NC oneiviag 8-disulfonie acid 

BELG (00 le Shee 5 bts eee ee os nis 1-Naphthylamine-4, 8-disulfonie acid 
Ebert and Merz’s acid...... Naphthalene-2, 7-disulfonie acid 
Ebert and Merz’s acid...... Naphthalene-2, 6-disulfonic acid 
Ewer and Pick’s acid. ...... Naphthalene-1, 6-disulfonie acid 

d (lineehabetae 8-disulfonie acid 
© BOGS TEE bits RG: 92) se, 1-Naphthylamine-3, 8-disulfonie acid 
Pisoid. 2st esses schadeeaaees 2-Naphthol-7-sulfonic acid 
reund’s'aeid oo os ctute a oe 1-Naphthylamine-3, 6-disulfonie acid 
G@iacidi (tenhid. aoaesoee en 2-Naphthol-6, 8-disulfonie acid 
Gallic Reid. aie. S $i Se ada xs 3, 4, 5-Trihydroxybenzoie acid 
Hy-ricids 2. «Be dnties sas ee 2-Amino-S-naphthol-6-sulfonie acid 
CE RETE Ty Ge ear He riers a noe: 1-Amino-8-naphthol-3, 6-disulfonie acid 
Hintaserttys 3 oe ins 1328s 2, 3-Dihydroxyanthraquinone 
Isoanthraflavic acid. ....... 2, 7-Dihydroxyanthraquinone 
Pais HAW, MR Ae 2-Amino-5-naphthol-7-sulfonie acid 
tid 4 to kt on ee ee 1-Amino-8-naphthol-4, 6-disulfonie acid 
Kalle’s acids}'.84 od .45 sca 1-Naphthylamine-2, 7-disulfonie acid 
RCKGNS DOS. s 5 3.0 cam nee Tetramethyldiaminobenzophenone 
Koch's aiding PEO4d ey 00.545 1-Naphthylamine-3, 6, 8-trisulfonie acid 
Le RR EAs a OE 1-Naphthol-5-sulfonie acid 
Laurent’s acid. ............ 1-Naphthylamine-5-sulfonie acid 
Popidiney 475250 Si 88 cick 4-Methylquinoline 
Leucotrapes<.s fete nae es es Phenyldimethylbenzylammonium chloride 
Mo aerd 2 eee soe ee 1-Amino-5-naphthol-7-sulfonie acid 
LEE era PE & 2, 4, 6-Trimethylaniline 
Metanilic acid. ...........% Aniline-m-sulfoniec acid 
Michler’s ketone........... Tetramethyldiaminobenzophenone 
Waphthexarin.. oveacsan's 5, 6-Dihydroxy-1, 4-naphthoquinone 
Naphthioniec acid. ......... 1-Naphthylamine—t-sulfoniec acid 
o-Naphthionic............. 1-Naphthylamine-2-sulfoniec acid 
Nanhthol ay 8:10 ces dante Anilide of -hydroxynaphthoic acid 
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Naphthoresorcin........... ‘1, 3-Dihydroxynaphthalene 
Nevile and Winther’s acid. .| 1-Naphthol-4-sulfonic acid : 
Nigrotic acid.............. 1, 7, 3, 6-Dihydroxysulfonaphthoic acid 
Witroso*bases SY 6221882!) p-Nitrosodimethylaniline 
NOW mcideoitsts.. 208. Ly. Nevile and Winther’s acid 
Few vicid y datinisy «,. raid 4 _.| 1-Naphthylamine-8-sulfonic acid 
ne HAL een p-Aminophenol ethyl ether 
en yo |. ae 2-Phenylamino-8-naphthol-6-sulfonie acid 
Phenyl Peri acid. .......... Phenyl-1-naphthylamine-S-sulfoniec acid 
Phosgene. ..:... Prd al fre.ts Carbonyl chloride ; 
Phihialio Reid. o.0..0 0.5 .la5 ss o-Benzenedicarboxylic acid 
Picramic acid: . 2°... 54.5.4 2-Amino-4, 6-dinitrophenol 
ACTA NCI tg.» 4 lays - 6 os 2, 4, 6-Trinitrophenol 
Primuline base............ p-Toluidine heated with sulfur. 
PULDMSIG Dost sick ts. ss 1, 2, 4-Trihydroxyanthraquinone 
PREOROMOLa ee sett SSS} 1, 2, 3-Trihydroxybenzene 
Quinaldine si. 26s 0. dG 2-Methylquinoline 
Quinazarin....s eee yee 1, 4-Dihydroxyanthraquinone 
Racid..... Mee ee acts 8 2-Naphthol-3, 6-disulfonic acid 
Pe ee Cl UNAS BE A 2-Amino-8-naphthol-3, 6-disulfonie acid 
Redhanidioasiin. . Si S64. 03 1, 5-Dihydroxynaphthalene-3, 7-disulfonic acid 
Rep acigde ss. oo. als us me. 6 1-Naphthol-3, 6-disulfonic acid 
RESORUINOE. Sees te o.oo éo.0% 1, 3-Dibydroxybenzene 
Share SF. ee) te? 1-Amino-8-naphthol-4-sulfonie acid 
2 Siacid weiss ask. 1-Amino-8-naphthol-2, 4-disulfonie acid 
Saltevlie seid ,.. bons oc). x~'s, o-Hydroxybenzoic acid 
Schafter's acid............. aE de ees acid 
-Naphthol-4, 8-disulfonic acid 
Schollkopf's acid........... 1-Naphthylamine-4, 8-disulfonic acid 
1-Naphthylamine-8-sulfonic acid 
Sulfanilic acid. ............ Aniline-p-sulfoniec acid 
Thiocarbanilide............ Diphenylthiourea - 
Oise acid AF. ..5 i ii 2.5 2-Naphthylamine-1-sulfonic acid 
Bel ONGEMOUN cavin trey. 3/45 <4 %0)- Di-p-aminoditolyl 
SEQUOGUR OR Ee ge dn ce,e,5 Amino toluene 
BiG ED tS a Amino xylene * 
Yellow geidiks feos. cls... 1, 3-Dihydroxynaphthalene-5, 7-disulfonie acid 


oe SSS 
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THE PRONUNCIATION OF CHEMICAL WORDS 


Reprinted by permission from a report of the Nomenclature, Spelling, and 
onunciation Committee of the American Chemical Society* as publi 
in News Edition, Industrial and Engineering Chemistry, 12, 202 (1934). 


GENERALIZATIONS 


(1) Accenting names of chemical substances on the final 
syllable is to be discouraged in all cases where the preference 
for such an accent is not emphatic. The names amine, arsine, 
quinone, and sulfone and words ending in these names (also 
the suffix -phenone) represent most of the exceptions. The 
general trend of the accent in the English language is recognized 
by authorities to be away from the end and toward the begin- 
ning of the word. However, when the last syllable of a word is 
a significant suffix, as -al for aldehydes, it is not slurred by 
chemists. 

(2) In the interest of uniformity and in accordance with a 
general trend of English pronunciation in America, the ending 
-ide should be pronounced -id. This appears to be uniformly 
the practice in inorganic chemistry. Many organic names 
are so pronounced also. Certain organic terms, however, are 
prenaunten -id by many, as acetanilide, imide, phthalimide, 
tpide, amide, and several words ending in -amide. 

(3) For chemical names ending in -ine, usage is divided 
between the pronunciations -én and -in, with a tendency in 
favor of -én. Since a distinction in spelling is made by many 
between names of bases ending in -ne and names of nonbases 
ending in ~-in, the pronunciation -én for the ending -ine is to 
be encouraged. (It is unfortunate that this conflicts in sound 
with the pronunciation of the ending -ene, but it is believed that 
this will cause confusion only with a vety few words, as benzine 
and benzene, fluorine and fluorene. As to the pronunciation 
-in, usage, at least in America, is very strongly against it, and 
it would conflict with the pronunciation of the new ending -yne 
adopted for names of acetylene hydrocarbons.) Quinine, 
because of strong popular usage, is an exception. 

(4) The pronunciation -dl for the ending of names of alcohols 
and phenols (except the word alcohol itself!), whether regret- 
table or not, seems firmly fixed and should be recognized. 
Emphasis on a significant ending is probably an influence in 
this practice. Chemical terms not belonging to the above 
classes, but generally pronounced -dl, should be spelled with a 
final e; examples, mole, pyrrole. This is in accordance with the 
recommendation of the International Committee on Organic 
Nomenclature. For sol and words ending in -sol, the spelling 
-ol and the pronunciation -dl should be encouraged. 

(5) The ending -yl should be pronounced -tl. The pronuncia- 
tion -él is apparently a Germanism and, although still in use 


* The members of this committee are Austin M. Patterson, C. A. Jacob- 
son, H. E. Howe, Arthur B. Lamb, E. J. Crane, Chairman, and the Board 
of Associate Editors of the Journal of the Americal Chemical Society. 
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to some extent, is to be discouraged. The pronunciation 
-il, apparently common in England, is seldom ‘heard in. the 
United States. i 

(6), The ending -ile (as in nitrile). Usage is divided among 
the pronunciations -7l, -il, and ~2l.. The second of these is 
identical with the pronunciation recommended for -yl, and the 
third. is. apparently a.Germanism. The pronunciation. -al 
should be favored. ; ; 

(7) The endings -actc, -alic, -anic, -aric, -elic, -enic, -eric, 
-elic, ~idic, -ilic, ~nic, -tsic, -onic, -eprc, -oric. A rather exten- 
sive study of the pronunciation of such endings, shows a pref- 
erence for a short vowel preceding -ic in all but a few cases. 
This result is in accord with age-old general English usage and 
istobeapproved. Acetic (d-sé’tik) isa very emphatic exception. 
Other exceptions are cetic (sé’tik) and ceric (sé’rik) and adjec- 
_ tives derived from the names of unsaturated hydrocarbons 
' (because of the influence of the significant -ene ending). 

(8) The ending -olic. This ending is an exception to the rule 
for words ending in -ic [compare (7)], perhaps owing to the 
influence of words ending in -ol. Inasmuch as ten cases out of 
twelve studied favor the long 0, some of them by very large 
majorities, it is recommended that this ending be uniformly 
pronounced -d'lik. 

(9) Adjectives ending in -ic should be accented on the next © 
to the last syllable, as glycer’ic, not gly’ceric. In names of 
salts the accent, following the trend indicated in (1) above, 
usually moves one syllable (occasionally more) towards the 
beginning of the word, as gly’cerate, sal’icylate. 

(10) The ending -ime.. In oxime, at least, this should be 
pronounced -ém, to accord with usage, though this is contrary 
to the normal English trend. 

(11) The ending -oin should be pronounced as two syllables, 
-b-in, with the accent coming on the preceding syllable (as, 
b&n’zé-in, fii’rdé-in). In certain words where the addition of 
a chemical suffix causes two vowels to come together there is 
a natural tendeney to merge them and thus change their sound, 
as thebaine, linalool. While concession must be made to usage 
in particular cases, as cocaine, the pronunciation of such vowels 
separately is to be encouraged. The use of the dieresis is help- 
ful, as linalodl. 

(12) Words ending in -valent should be so pronounced that 
the last two syllables are -va’/lént; as tri-va‘lént (not triv’4-lént). 


Tue Worp List 


The words listed below are, except for a few deletions, the 
ones on which the committee’s study was based. After each 
word there is given one or more pronunciations (shown by 
respelling and the use of symbols as*explained at the head of 
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the list).. When only a single pronunciation is shewn this means 
that usage and perhaps other influences are so strongly in favor 
of it that no alternative is proposed. When more than one 
pronun¢iation is shown an attempt has’ been made to place 
these in the order of preference. ‘The provision of two, occa- 
sionally three, pronunciations indicates that usage is divided 
without a marked show of preference (this is true of many 
words throughout the English language), or that there is some 
conflict between usage and the other influences properly. taken 
into consideration. The word ‘‘usage”’ in parentheses following 
a pronunciation signifies that usage supports it to a considerable 
extent, notwithstanding other dictates. 
Again let it be said that there is no attempt to proclaim “*This_ 
pronunciation is right and this one is wrong.’ ‘Usage, chemical 
nomenclature considerations, derivation, and the rules of good 
English (a compromise has sometimes been necessary) suggest 
certain preferences and these we have tried to ascertain. 


Kery To PRONUNCIATION 


The symbols used in the respelling for pronunciation have 
the following values: dle, senate, 4m, dccount, arm, éve, évent, 
énd, recént, makér; ice, Wl; dld, dbey, érb, ddd, cénnect; use, 


tite, arn, tip, ciretis; f00d; oil; chair; go; thin. 


862 


abietic hb1-8ttk 
acetal As’St-Al 
acetaldehyde As’Ot-Al’dé-hid 
acetaldoxime As/8t-Al-ddk’sém 
acetamide &s/8t-m/‘id As/ét-Am/Id (usage) 
d-sét’d-mid 

acetanilide As/8t-n‘I-lid tis’t-An’I-lid (usage) 
acetic d-sé’ tik 
acetoacetate ts’6-tO-is’é-tat d-sé’'td-tis’é-tat 
acetoacetic is’é-to-d-se’ tik d-sé’ to-d-se’ tik 
acetone As’é-ton 
acetonitrile 4s’é-to-ni tril Xs/¢-to-ni'tril (usage) 
acetonyl d-sét’d-nil tis’6-td-nil 

- acetophenone iis’é-t6-ft-non’ d-sé’to-fé-n6n’ 
acetoxime As/8t-5k’sém 
acetyl As’6-til 
acetylene d-sét’1-lén 
aci- As’I- 
acrolein d-krd’lé-In 
acyclic f-si’klik 
acyl is’ Il 
adiabatic Ad 1-d-batTk 
adrenaline Ad-rén’d-lén Xd-rén’d-lin (usage) 
alantolic Al/Hn-t6/]tk 
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(Continued) 
alizarin d-liz’ d-rin 
alkaline al’kd-lin 4l’kd-lin 
allotropy a-ldt’rd-pi 4]’6-trd’pi 
allylamine 4l’il-d-mén’ 
aluminum d-100’mi-nim d-li’/mi-niim 
; (usage) 
amide Amid 4m/’Id (usage) 
amido d-me’d6b 4m/‘I-d6 
amine d-mén’ 
amino d-mé@’nd 
ammine im/’én 
ammino im /i-nd d-mé’no (usage) 
amyl imi 
anhydride 4n-hi’drid 
aniline Ain’I-lén An’i-lin (usage) 
anisie d-nis’ik 
anthranil an’thrd-nil 
anthranilate An-thrin’\-lat 
anthranilic 4n/thrd-nil’ik 
antimonic in’ti-m6n’tk An’ti-md’nik (usage) 
antimonyl An’ti-mé-nil 
aqua ak’wa 
aqueous a’kwé-is 
arabitol d-rib’i-tdl 
arabonic Ar’d-bdn’ik 
. arachidic dr’d-kid’ik 
arecoline d-ré’k6-lén d-ré’ké-lin (usage) 
arsenic (acid) ar-sén’ik ar*sé-nik (usage) 
arsine iir-sén’ 
arsonic ar-son’ik 
asphalt is’fdlt 
assay As’a (usage) d-sa’ 
asymmetric a’si-mét’rik As’i-mét’rik 
atropine At’rd-pén 
auricyanide 6'ri-si’ d-nid 6’'ri-si’d-nid (usage) 
avitaminosis 4-vi'td-min-0’siIs 
azelaic. 4z’é-la’Ik 
azide 4z’id 
azine Az’én 
azobenzene 4z'6-bén’zén 
barium ba’ri-im bar’i-%m 
behenic bé-hén’ik 
benzamide bén-zim ‘id bén-zim/‘Id (usage) 
benzanilide bén-zin’!-lid bén-zin’I-lid (usage) 
benzene bé&n’zén 
benzil bén’zil - 
benzilic bén-zil’Ik 
benzine bé&n’zén 
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benzohydrol 
benzoin 
benzophenone 
benzoyl 
benzyl 
betaine 
betulinamarie 
biuret 
bivalent 
borneol 
boron 
bromal 
bromide 
bromine 
buret 
butadiene 
butanolide 
butyl 
butyronitrile 
cacodyl 
cacodylate 
caffeine 


calorimetric 
camphanie 
campholenic 
campholic 
caproate 
caprylate 
carbamate 
carbamide 
carbanilide 
carbethoxy 
earbinol 
carbonyl 
cataphoresis 
catechol 
cerebroside 
ceric 

cetic 

cetyl 
chaleone 
chelidonic 
chloral 
chloride 
chlorophyllide 
cholesterol 
cholic 


‘ 


bén’z6-hidroél 
bén’z6-In 
bén’zd-fé-nGn’ 
bén’z6-il 
bén/’zil 
bée’ta-én 


bét/t-lin-d-miar’ik 


bi’t-rét’ (usage) 
bi-va’lént 
bér’né-dl 
bod’roén 

ro mal 
brd’mid 
bro’mén 
bt-rét’” 
bia’td-di’én 
bti-tin’d-lid 
bi’ til 
bu’ti-r6-ni’ tril 
k&k’6-dil 
k&k’6-dil-at 
kaf’é-én 


kAl’6-ri-mét’rik 
k&m-fin’ik 
kim /f6-lé’nik 
k&am-f6/lik 
kaip’ré-at 
k&p’ri-lat 
kar’bd-mat 
kar-bim ‘id 
kar-bin’\-lid 
kar’béth-dk’st 
kar’bi-ndl 
kar’bd-nil 
kit’d-f5-rée’sis 
kaAt’é-chol 
sér’é-broé-sid 
sé@’rik 
se’ tik 
sé’ til 
kal’kon 
kél/1-don’ik 
k10’ral 
kld’rid 
kl6’rd-fil'id 
k6-lés’tér-dl 
k6/1lik 
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bén’z6-hi-drol’ uated 


bé&n’z6-él (wsage): 


bi’d-rét 


bér’on 


bi-tiin’d-lid (wsage) — 
bi’ti-ré-ni’tril (usage) 


k&k’6-dil’at 
kaf’é-In (usage) 
kaf’én (popular). 


k&m ‘f6-lén’tk 


kar-bim’at (usage) 
kar-bim/‘Id (usage) 
kar-bain‘I-lld (wsage) 


kAt’é-kGl (usage) 
sé-re’broé-sid 
sér’Ik 5 


sot’ 
chal’kon (usage) 
ké‘li-din’ik (usage) 
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choline 
choloidanic 
chromyl 
cinene 
cinnamal | 
cinnamate 
cinnamic 
citrate 
clupeine 
cobalticyanide 
cocaine 
codeine 
colchicine 
colloid 
comenic 
coniceine 


‘conine 


constitutive 
convallamarin 
coumaric 
coumarin 
creatine 

eresol 

cresyl 
erotonic 
eyanamide 


cyanogen 


_ eyclic 


cyclohexane 
cysteine 
decyl 
decylene 
desoxy 
diacetyl 
diazo 
dichromate 
diethylamine 
dinaphthol 
dioxindole 
diphenic 
diphenylethane 
dipropargy] 
distillate 
dynamite 
elaidic | 
elemolic 

enol 


ko/lén 


k6l’oi-diin’Ik 


kro’m 
si’nen 
sin’d-mil 
sin’d-mat 
si-nim/’ik 
sit’rat 
k100’pé-én 


k6-b6l’ti-s/’ 
k6-kan’ (popular) 


k0’dé-én 


k6l’chi-sén (usage) 


kdloid 
k6-mén‘ik 
k6-nis’é-én 
k0’ni-én 


kon/sti-tt’tiv 


sin’én 
si-nim/’at 


d-nid  __kd-bél’ti-si’d-nid (usage) 


k0’k4-En. 
k6l’ki-sén 


kon-stit’t-tiv 


k6n-vil’d-mar’in 


k00-m ar’ik 
k00’m4d-rin 
kré’d-tén 
kré’sdl 
krés’il 
kr6-ton’ik 
si/in-Am/7id 


si-in’6-jén 
si’klik 


kti-mar’tk (usage) 
ki’mé-rin (usage) 
kré’d-tin (usage) 


kré’sil 


si/in-im’id (usage) 
si-in’d-mid 


si’kl6-hék’san 


sis’té-én 
dés’il 
dés’f-lén 
dés-dk’si 
di-4s’é-til 
di-42’6 
di-krd’mat 


di-éth’il-d-mén’ 


di-naf’thal 


di’dk-sin’dol 


di-fén’ik 


di-dk’sin-dél 


di-fén’il-éth’an 
di’pré-par’jil 


dis’ti-lat 
di’nd-mit 
6)/a-id’ik 
él/é-m0/lik 
nol 


dis’ti-lat 
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enolic 
enterokinase 
enzyme 
enzymic 
ephedrine 
ergosterol 
erythrose 
ethoxide 
ethyl 
ethylidene 
ferricyanide 
fluorene 
fluorescein 
fluorine 
formamide 
fructose 
fulminic 
fumaric 
furan 
furfural 
furoin 
galalith 
geraniol 
gitogenic 
gluconic 
glucosamine 
glucoside 
glutamic 
glutaric 
glutathione 
glyceric 
glycine 
glycolic 
glycyl 
glycyrrhetic 
glyoxal 
glyoxyl 
guaiacol 
guanidine 
guanine 
gulose 
hafnium 
halide 
halogen 
haloid 


haloquinonoid 


hematin 
hemoglobin 


é-n0’lik 


én/tér-6-ki’/nas 


én’zim 
én-zi’mik 
éf’é-drén 
ér-gods’tér-dl 
ér’i-thros 
éth-dk’sid 
&th’il 
éth-i/1-dén 
fér’j-si’d-nid 
f160’6-rén 
f100’6-rés’é-In 
f160’6-rén 
férm-im/id 
friik’tis 
ftl-min’tk 
fi-marik 
fi’rin 
fair’ftir-al 
ft’rd-iIn 
gil’d-lith 
jé-ra’ni-dl 
jit’6-jén’tk 
gloo-kon’ik 


gl00/kGs-d-m€En’” 


2l00’k6-sid 
gloo-tim’ik 
gloo-tir’ik 
gloo’td-thi’on 
gli-str’Ik 
gli’sén 
gli-k0/lik 
gli’sil 
glis’I-rét’Ik 
gli-dk’sail 
gli-dk’sil 
gwid-kol 
gwa’ni-dén 
gwa’nén 
gi’los 
haf’ni-im 
hal’id 
hal’6-jén 
hal’oid 


hal’6-kwin’d-noid 
hém/’d-tin (usage) 


hé’m6-gld’bin 


866 


én’/tér-d-kin’as 
é-féd’rin (usage) 
é-rith’ros 


éth’il-i-dén 


flo0-6r’é-sén (usage) 


form-im/id (usage) 


gli-sén’ (usage) 
gli-kdl’Ik (usage) 


gli/dk-sil’ (wsage) 


ha/lid (usage) 


ha’loid 
hal’6-kwi-nd’noid 
hé’md-tin 
hém’6-¢16’bin 
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heroine 
hydantoin 
hydrazide 
hydrazine 
hydrazo » 
hydrazoic 
hydriodic 
hydrofluoric 
hydroquinone 
hydrosol 
hydroxylamine 
hyenic 
hypoiodous | 
iatrochemistry 
. idose 
illinium 
‘imide 

imido 

imino 
indigotin 
indoxyl 
inositol 


isotropic 
itaconic 
labile 
lauronolic 
leucine 
linaloél 
linalyl 
linoleic 
linolenic 
lipase 
Itoi 
ipoi 
. litharge 
lutidine 
maleic 
malic 
malonic 
malonyl 


hér’6-én 
hi-din’té-In 
hi’drd-zid 
hi’‘drd-zén 


— hi-dritz’6 


hi-drd-z0’tk 
hi’dri-6d’tk 
hi/dr6-f100-6r’tk 
hi’dr6-kwi-non’ 
hi’dré-sdl 
hi-drék’sil-d-mén’ 
hi-én’fk 
hi'p6-1-0’diis 
1-it/rd-kémIs-trt 
dos 

-lin’i-tim. 
im’id 

i-mé’dé 
I-mé’nd 
In-dig’6-tin 
in-d6k’sil 

in-6 sI-tdl 
7’6-dén 
1/6-d6’s6 
1-0’diis 
i’d-non’ (usage) 
i-ron’ (usage) 
I’sd-tid 

Ysd-tin 

sd 
1's6-trdp’Ik 
It’d-kon’tk 
la’bil 
16’r6-n6/1ik 
100’sén (usage) 
lm-Hl’6-G1 
lin’d-lil 
lin’6-lé’fk 
lin’6-lén’tk 


 l’pas 


li’pid 

li’poid 

lith’arj 

100’tI-dén (wsage) 
md-l@’Ik 

malik 

méd-lon’Ik 
mAl’d-nil 
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hér’d-In (usage) ° 


im‘Id (usage) 
im/‘I-dé 
im‘I-nd 
in‘di-g6 tin 


1's6-tro’ pik 
lii’sén 


Iin’6-lé’nik (wsage) 


lip’fd. (usage) 
lip’oid (usage) 


la’ti-dén 


md-l0’nik (usage) 


nucleotide 
oleic 


ni’klé-5-tid 
6-lé’Tk 
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mandelic min-dél’ik thes: 
manganese min’gd-nés tsb 
manganic min-gin’ik why 
mannonic md-non‘ik : ixeth 
margaric miar-gir’ik miar-girtk (usage) 
meconic mé-k6n‘Ik sfyatel +e 
melissyl mé-lis’Il 
mellophanic mél’6-fain’ik fy 
menthol mén’thol i 
mercaptal mér-kiip’ tal 7 
mercaptan mér-kap’ tin r/ 
mercuric mér-ki’rik ~ 
mercurous mér-ki’ris 
mesaconic més/d-k 6n’ik * 
mesityl més’l til 
mesitylene mé-sit’1l-én 
mesitylenic mé-sit/f-le’nik mé-sit/J-lén Ik 
mesotartaric més/6-tir-tir’tk més/}-tér-tir’Tk Sete 
mesothorium més’}-tho’rl-tim 
mesoxalic més/dk-sil’Ik méz/dk-sil’Ik (usage). 
metarsenic m&t’ir-sén’/Ik 
methanol méth’d-nol 
methyl méth’il 

-methylal méth’tl-al méth/il-il’ (usage) 
methylamine méth'il-d-mén’ 
micro mi’kr6é 
mole mol 
molecule mol’é-kil 
monacetin mon-iis’é-tin mo-nis’é-tin 
mono mon’d mo’nd 
monoxide mon-dk’sid m6-ndk’sid 
morphine mdor’fén 
naphthalide naf’thd-ld nifthd-lid (anges 
naphthenic naf-the’nik ndf-thén’tk ' 
naph hol naf’thdl 
nascent nis’ént na’sént 
neurine noo’rén (usage) ni’rén 
niton ni’ton 

- nitrato ni-tra’td 
nitrile ni tril ni’ tril (wsage) 
nitro ni’tré 
nitrosamine ni’tré-sd-mén’ 
nitrosyl ni’trd-sil ni-trd’sil (usage) 
nitroxyl ni-trdk’sil 
nonane no’/nan 
nucleic no-klé’Ik 





ie 90d 


orcinol 
ortho | 
osazone 
osmium 
oxalic 
oxazine 
oxide 
oxime 
oxindole 
oxozonide 
ozone 
palladio 
pelargonic 
pentitol 
peptide 
_periodiec (acid) 
‘permutite 
peroxide 
phenate 
phenazine 
phenetidine 
phenol 
phenolic 
phenolphthalein 
pheophorbide 
phloretic 
phlorizin 
phosphatide 
_ phosphorous 
phthalein 
phthalic 
phthalide 
phthalimide 
phytol 
phytosterol 
picric 
pilocarpine 
pimalic 
pimaric 
pimelic 
pinacolone 
piperamide 





piperidine * 
' polymerism 
polymerize 
porphyrin 
praseodymium 


6r’si-ndl 
ér’thd 
0’sd-z6n 
62’m1-iim. 
6k-shl’tk 
6k’sd-zén 
6k’sid 
6k’sém 
dk-sin’dél 
6k-s6’z6-nid 
0’z0n 

pda-la’ did 
pél’ar-gon’ik 
pén’ti-toal 
pép’tid 
pir’1-dd’ik 
par’m t-tit 
pér-dk’sid 
fen at 
fén’d-zén 
fén-ét’i-dén 
f&ndl 
fé-n0’lik 
fé’nol-thal’é-In 
fé'6-f6r’bid 
fl6-rét ik 
flér’\-zin 
fos’fd-tid 
fds-f0’rtis 
thil’é-in 
thal’ik 
thal’id 
thil-im’id 
fi’tol 
fi-tds’tér-dl 
pik’ rik 

pi lé6-kiir’pén 
pi-maAlik 
pil-miar’ik 
pi-mél’ik 
pin-ik’6-l6n 
pip’ér-iim‘id 


pi-pér’i-dén 
pol’i-mér-iz’m 
pol’i-m ér-iz 
por’fi-rin 
pra’zé-d-dim’I-tim 
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6'sé-2dn’ (usage) 


d6k’siIn-dol 


fén’at 
fé’/ndl-thil’én (usage) 


fds’f b-riis (usage) 
thil’én (wsage) 


thil-tm’id (usage) 


pip’ér-iim’Id (usage) 
pi-pér’d-mid 
pip’ér-i-dén 
po-lim’ér-iz’m 
po-lim’Gr-iz 


propiolic 
propionamide 
propionic 
propionyl 
propyl 
propylidene 
protein 
ptomaine 
pyrazoline 
pyrogallol 
pyrrole 
pyrrolidine 
pyruvic 
quadrivalent 
quinine 
quinone 
quinonoid 
racemize 
resorufin 
rhamnitol 
ribonic 
ribose 

ricin 
rosaniline 
rosolic 
sabinene 
saccharic 
saccharide 
salicylate 
saligenin 
samarium 
santalic 
sebacic 
selenate 
selenic 
selenide 
semicarbazide 
serine 
skatole 
solute 
stannonic 
stearic 
stearin 
stearolic 
stibine 
strontium 
strychnine 
styrene 
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pro’pi-o’lik 
pro’pi-dn-im’id 
pro’pi-dn’ik 
pro’ pi-é-nil 
pro’ pil 

pro -pil’-dén: 
pro’té-in 
to’min (popular) 
pir-az’6-lén 

pi ré-gal’al 
pi’ol 
pi-ro’li-dén 
pi-roo’vik 
kwodd’ri-va’lént 
kwYnin (popular) 
kwin-6n’ 
kwin’6-noid 
ris’é-miz 
réz’6-r00’fin 
rim/’ni-tol 
ri-b6n‘ik 

ri’ bos 

ri’sin 
roz-in’t-lén 
roz-0' lik 
sib’i-nén 
sd-kar’tk 
sitk’d-rid 
sAl’I-sil-at 
sd-lij’é-nin 
sd-mir’l-im 
sin-taltk - 
sé-bis‘Ik 
sél’é-nat 
sé-lén’ik 
sél’é-nid 
sém‘\-kir’bd-zid 
str’én 

ska’tél 

sol’tt 
std-non’Ik 
sté-ar’ik 

stée’d rin 
sté’-d-r0’lik 
stib’én 
stron’shi-im 
strik’nén 
sti’rén 


pro’p!-dn-im/‘id (usage) 


pro’ pil-i-dén 


t0’ma-én 


pir-dl’ (wsage’ 
pi-rol’i-dén 


kwin’én 


kwi-nd’noid 


roz-in’i-lin (wsage) 


roz-0l’Ik (usage) 


sd-lis’I-lat 


sd-ma’ri-tim 


sé-lé’nik (usage) 


sém'i-kar’bd-zid 


strik’nin (usage) 
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sulfinie 
sulfonal 
sulfone 
sulfonic 
sulfurous 
sulfuryl 
tartaric 
taurocholic 
terephthalic 
tetrolic 
thebaine 
theine 
titanic 
titanium 
titanous 
* titanyl 

| ‘titer 
titrate 
trional 
trivalent 
univalent 
uranyl 
urea 
ureide 
valeric 
~yaline 
vanadate 
vanillin 
. veratrole 
vinyl 
vitamin 
vitellin 
xenon 
xylitol 
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stil-fin’fk 
stil’/f6-n4l 
stil-fon’ stil’f6n 
stil-f6n7ik 
stl-fi’ris 
stil’fti-ril 
tar-tair’ik tar-tar’tk (wsage) 
t6/r6-kO’lik 
tér’éf-thalilk 
té-trd’lik 
thé’ba-én 
thée’én 
ti-tiin’ik 
ti-ta’ni-tim 
ti-tin’tés 
ti’tdn-il 
ti’tér 

titrat 
tri’d-niil 
tri-va’lént 
Wni-va’lént 
W’rd-nil 
t-ré’a, 

Wré-id 
vd-lér’tk 
val’én va’lén 
vin’ d-dat 
vin’-lin 

ver’ d-trol 
vi'nil 

vi’ td-min 
vi-tél’in 
Zenon 

zi’ li-tol 
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FLAME AND BEAD TESTS 
Flame Colorations. 


Potassium compounds. 
Easily obscured by sodium flame. 
glass. Rubidium and Caesium compounds 


VIOLET 


as potassium compounds. 


Azure.—Copper chloride. Copper bromide 
followed by:green. 


BLUES * 


Light Blue.—Lead, Arsenic, Selenium. 


Emerald.—Copper compounds except the halides, and when , 


GREENS 


not moistened with hydrochloric acid. 
Pure Green.—Compounds of thallium and tellurium. 


Yellowish—Barium compounds. 


pounds. 


or when burned with alcohol. 


Bluish.—Phosphates with sulphurie acid. 
Feeble—Antimony compounds. 
Whitish.—Zine. 


Carmine.—Lithium eompounds. 
Invisible through green glass. 
Scarlet —Strontium compounds. 
Yellowish through green glass. 
Yellowish,—Caleium compounds. 


Reps 


Masked 


Ammonium compounds. 


Violet through blue 
Masked by barium flame. 
Greenish through 


Purple red through blue glass. 
Bluish green through green 


impart. same flame 


gives azure blue 


Other copper compounds give same colora- 
tion when moistened with hydrochloric.acid. - 


Some molybdenum com- 
Borates, especially when treated with sulphuric acid) 


Violet through blue glass. 


by barium flame... — ; 
glass: 


blue 


glass. Green through green glass. Masked by barium flame; 


Yellow.—All sodium compounds. 


YELLOW 


Borax Beads 


Invisible with blue glass. 


Abbreviations employed: s., saturated; s.s., supersaturated; n.8., no 
saturated; h., hot; c., cold. x 





Substance 


_+ 


Oxidizing flame 





Reducing flame 





Aluminum 


Antimony .>.......) 


Bariugt. |. os <} 2a. 
Bismuth,......... 
Cadmium 
Calcium 
Cerium... <..}. 
Chromium, . 
Cobalt. .'.... nF 
Coppes. ;. 4 -!. & 4. 





Colorless (h.c., n.8.); 
opaque (8.8.) 

Colorless; yellow or brown- 
ish (h., 8.8.) 

Colorless (n.s.) 

Colorless; yellow or brown- 
ish (h., 8.8.) 

Colorless 

Colorless (n.s.) 

Red (h.) 

Green (c.) 

Blue (h.c.) 

Green (h.); blue (c.) 





Colorless; opaque (s.) 
Gray and opaque 


Gray and opaque 


Gray and opaque 
Colorless (hic.) 

| Green 

Blue (h.c.) 

Red (c.): -opaque (s.8.): 
colorless (h.) 





ee 
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Borax Beads (Continued) 








Substance Grider flame Reducing flame 
Ina. Bes). LAH cai 3 beppatishs ted HGR (8.8.) 
, ns 
Uk ee a Colorless; os or brown-|} Gray and opaque 
‘ ish (h., 8.8.) 
Magnesium........ Colorless (0.6) eee a -t1hs kt 2 EE BOY 
Manganese........| Violet (h.c.) Colorless (h.c.) 
Molybdenum...... Colorless Yellow or brown (h.) 
NiBEpl ao: tic 2. >: Brown; red (c.) Gray and opaque 
CN es. calories (bh.c.); opaque} Colorless; opaque (s:) 
f 8.8. 
Siwerteg 28s. i! Colorless (n.s.) Gray and opaque 
Strontium......... Colétiess*-a a t+ AM eel ese het SI 
BBs 4k De (h.c.); opaque | Colorless; opaque (s.) 
3.8. ’ 
peice Colorless ‘| Yellow (b.); violet (e.) 
Mpanweten . op) .c0 2. Colorless Brown 
Uranium..........| Yellow or brownish (h.;} Green 
n.s.) 
Vanadium,........ Colorless Green 





Beads of Microcosmic Salt 


NaNH.HPO, 

Substance Oxidizing fame Reducing flame 
Aluminum......... Colorless; opaque (s.) Colorless; not clear (s.s.) 
Antimony.........}| Colorless (n.s.) Gray and opaque 

arium...........| Colorless; opaque (s.) Colorless; not clear (s,s.) 
Bismath.,,,../.5 ...;. Colorless (n.s.) Gray and opaque 
Cadmium .........| Colorless (n.s.) ' | Gray and opaque 
‘Caleium 2.2 Colorless; opaque (s.) Colorless; not clear \(s:s.) 
Cenumeins. fest... eer or brownish red | Colorless 

Te: 

Chromium........ Red (h., s.); green (c.) Green (c.) 

Cobalt...... 22... .) Blue (h.e.) Blue (b.c.) 

Copper... ....,.:..| Blue (c.); green: (h.) Red and opaque (c.) 

EE aed inn Yellow or brown (h., s.) Felonies: yellow or brown- 
ish (h 

Lead... ......} Colorless (n.s.) Gray and opaque 

Magnesium. -i9....| Colorless; opaque (s.) Colorless; not clear (s.s.) 

Manganese........| Violet (h.c.) Colorless 

Molybdenum. .....| Colorless; green (h.) Green (h.) 

i Yellow (c.); red (h., 8.) Yellow (c.); red (h.); gray 
and opaque 

Silicon............} (Swims undissolved) Swims undissolved) 

SE i ower ns's Scfac kre te a tse ear Tay and opaque 

Strontium AS.  e, Colorless; opaque (s.) Colorless; not clear (s.8-) 

Wao) ik culls Colorless; opaque (s.) Colorless 

wiserom=...... Colorless (n.s.) Violet (c.); yellow or 
brownish (h.) 
Uranium.......... hag yellow or brown-} Green (h.) 
ish (h., 8 
Vanadium......... Yellow Green 
__ ia Colorless (n.s.) Gray and opaque 








. Sodium Carbonate Bead 
Manganese........| Green Colorless 
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PREPARATION AND PROPER CONCENTRATION OF 
LABORATORY REAGENTS FOR GENERAL USE 


Dilute Acids. Sulfuric acid. One volume concentrated acid to 
6 volumes water. 

Nitric Acid. One volume concentrated acid to 2 volumes water. 

Hydrochloric acid. Five volumes concentrated acid to 8 
volumes water. 

Aceticacid. One volume concentrated acid to 2} volumes water. 

Dilute Bases. Potassium hydroxide. 280 grams per liter of 
solution with water. 

Sodium hydroxide. 200 grams per liter of solution with 
water. 

Ammonium hydroxide.- One volume concentrated ammonia 
(sp. gr. 90) to 2 volumes water. 

Other Reagents. Ammonium sulfide. 600 cc. ammonium 
hydroxide is saturated with hydrogen sulfide. Dilute to one 
liter with ammonium hydroxide. 

Sodium sulfide. Dissolve 200 grams sodium hydroxide in 
800 ce. water. Saturate 400 cc. of this solution with hydrogen 
sulfide. Add the remaining 400 cc. of sodium hydroxide and 
dilute the whole to one liter. 

Ammonium chloride. 267.5 grams per liter of solution with 
water. : 

Ammonium carbonate. 200 grams solid salt dissolved in 350 
cc, ammonium hydroxide and dilute with water to 1 liter. 

Ammonium acetate. Dilute 300 cc. concentrated acetic acid 
with 300 cc. water and neutralize with concentrated ammonia. 
Dilute to 1 liter. 

Sodium acetate, 136.14 grams per liter with water. 

Sodium phosphate, 119.45 grams per liter with water. 

Calcium chloride, 109.51 grams per liter with water. 

Magnesium sulfate, 123.28 grams per liter with water. 

Barium chloride, 122.17 grams per liter with water. 

Ferric chloride, 54.11 grams per liter with water and add suffi- 
cient HCl to keep in solution. 

Potassium ferrocyanide, 105.72 grams per liter with water. 

Lead acetate, 189.51 grams per liter with water. é 

Stannous chloride, 112.72 grams of the solid salt plus 200 ce. 
5N HCl diluted to 1 liter with water. Add metallic tin to the 
solution in the bottle to keep it from oxidizing. 

Mercurous nitrate, 262.34 grams per liter with water. Add 
sufficient nitric acid to keep solution clear and put metallic mer- 
cury in the bottle to prevent oxidation. 

Cobalt nitrate, 145 grams per liter with water. 

Ammonium oxalate, 35.5 grams per liter with water. 

Mercurie chloride, 67.8 grams per liter with water. 

Zine sulfate, 71.9 grams per liter with water. 
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Manganese sulfate, 55.78 grams per liter with water. 
_ Nickel sulfate, 70.22 grams per liter with water. 

Cadmium sulfate, 64.05 grams per liter with water. 

Copper sulfate, 62.4 grams per liter with water. 

Miscellaneous Reagents. Aqua regia, mix 1 part concentrated 
HNO; with three parts of concentrated HCl. 

Silver nitrate N/10, 17 grams per liter with water. ; 

Magnesia mixture, dissolve 68 grams crystallized MgCl, and 
165 grams NH,Cl in 300 ce. water. Add 300 cc. dilute ammo- 
nium hydroxide and dilute to 1 liter. § , 

Molybdate solution, dissolve 60 grams molybdic oxide (MoOs) 
in 440 ec. of water and 60 ce. concentrated ammonia (sp. gr. 90). 
Pour into 500 ce. of cold nitric acid which has been diluted 250 ec. 
concentrated acid to 250 cc. water. Let stand in a warm place 
several days. Decant or filter before using. ; 

Phenolsulfonic acid, dissolve 150 grams of phenol in 600 
grams of concentrated sulfuric acid. . 

Yellow ammonium sulfide, 50 to 75 grams of sulfur to a liter of 
colorless ammonium sulfide. ; 

Ferrous sulfate, dissolve 200 grams FeSO..7H,O in a liter of 
water. Place scraps of iron in the solution and add a few drops 
of H2SO, from time to time. 


SPECIAL SOLUTIONS AND REAGENTS 


Acid Cuprous Chloride. Cover the bottom of a two-liter 
‘flask with copper oxide, extend from the top to the bottom of 


_ the bottle several pieces of copper wire, and fill the bottle with 


1.10 sp. er. hydrochloric acid. Shake occasionally, and when 
solution becomes nearly colorless pour into reagent bottles 
containing copper wire. The stock bottle should be kept filled 
with 1.10 hydrochloric acid. 

Ammoniacal Cuprous Chloride. The acid solution, described 
above, is treated with ammonia until a slight odor of this reagent 
is noticeable. Copper wire should be kept in the solution. 

Ammonium Molybdate. Mix well 100 gm. of molybdic acid 
with 400 ce. of distilled water and add 80 cc. of ammonia (sp. 
gr. 0.90). When complete solution has taken place pour slowly 
and with stirring into a mixture of 400 ce. of nitric acid (sp. 
gr, 1.42) and 600 cc. of distilled water. Add 50 milligrams of 
microcosmic salt, allow to stand 24 hrs. and filter. 

Cochineal. Extract 1 gm. of cochineal for four days with 
20 cc. of alcohol and 60 cc. of distilled water. Filter. 

Congo Red. Dissolve 0.5 gm. of congo red in 90 ce. of dis- 
tilled water and 10 ce. of alcohol. 

Eschka’s Compound. Two parts of calcined magnesia are 
thoroughly mixed with one part of anhydrous sodium car- 
bonate. 

Fehling Solution. A. The Copper Sulphate Solution. Dis- 
solve 34.66 gm. of copper sulphate (CuSO,-5H,O) in water and 
dilute to 500 ce. B. The Alkaline Tartrate Solution. Dissolve 
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173 gin. of potassium sddium tartrate (Rochelle salt, KNaCiHO.- 
4H.O) and 50 gm, ‘of sodium ‘hydroxide in water ‘and dilute 
when cold to 500 ‘cc.’ For use, mix equal volumes of’ the two 
solutions at the time of using. M taqqa 
‘’Formaldehyde-Suifuric Acid (Marquis Reagent). ‘Add 10 ec. 
formaldehyde solution to 50 ec. sulfuric acid. WOAH 

Fuchsin-Sulfurous Acid. ‘To a ‘solution of 0.5) gm. of 
fuchsin and 9'gm. of sodium bisulphite in 500’ cc. of water’ add 
10 eé. of ‘hydrochloric acid." Keep’ in’ well-stoppered’ bottles 
and away from. light. bas SDE YEE fein 

Iodo-potassitim Iodide (Wagner’s Reagent). Dissolve 2 gm. 
of iodine and 6 gm. of potassium iodide’ in’ 100 ce. of water. | 

‘Litmus. | Extract powder ‘three ‘times with’ boiling alcohol, 
each treatment!'consuming an hour. Treat residue with» an 
equal weight of cold water and filter; “then exhaust: with ‘five 
times its weight of boiling water, cool and filter: )))° 00) 

Magnesia Mixture. Dissolve 110 gm. of magnesium chloride 
in a small amount of water:' To this solution add 280 gm. ‘of 
ammonium chloride and 700 cc. of ammonia) (sp. gr. 0.90), and 
dilute to 2000 cc. After standing several hours the solution 
is filtered. From time to time filter off any ‘silica that may 
accumulate from the reagent bottle. eee 

Mayer’s Reagent. Dissolve 1.35 gm. of mercuric chloride 
in 60 ec. of water and add to a solution of 5 gm. potassium 
iodide in 10 cc. ‘of water} dd sufficient water to make 100 ce. 

Methyl Orange Solution. Dissolve 1 gm, of methyl orange 
in 1000 cc. of water. 

Methyl Red. Dissolve 0:20 gm. of methyl red in 100 cc. of 
alcohol. ’ tg 

Millon’s Reagent. Dissolve 1 part of mercury in 1 Rath of 
cold fuming nitric acid. Dilute with twice the volume of water 
and decant the clear solution after several hours. ; 

Nessler’s Solution. Dissolve 50 gm. of potassium iodide, in 
the smallest possible quantity of cold water. Add a saturated 
solution of mercuric chloride until an excess is indicated by the 
formation of a precipitate. Add 400 cc. of a 50% solution, of 
potassium hydroxide. Make up to 1 liter, allow to settle, and 
draw off the clear solution. ; 

Phenolphthalein. Dissolve 1 gm. of phenolphthalein in 50 ec. 
_ of aleohol and add 50 cc. water. 

Phosphomolybdic Acid (Sonnenschein’s Reagent). Prepare 
ammonium phosphomolybdate and after washing with water, 
boil ‘with nitric acid and expel NH; evaporate to dryness and 
dissolve in 10% nitrie acid. ; 

Phosphotungstic Acid (Scheibler’s Reagent). Dissolve 20 gm. 
sodium tungstate and 15 gm. sodium phosphate in 100 cc. 
water containing a little nitric acid. 

Picric Acid (Hager’s Reagent). Dissolve 1 gm. picric acid 
in 100 cc. water. 

Potassium-cadmium Iodide (Marme’s Reagent). Add 2 gm. 
cadmium iodide to a boiling solution of 4 gm. potassium iodide 
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= = 


potassium iodide solution..;... 

Rosolic Acid. Dissolve 1 gm. rosolic acid in 10 cc. alcohol 
and add 100 cc. water. vf 

_ Soap Solution. Dissolve 100 gm..of dry castile soap in 1 
liter of 80% alcohol. Allow to stand several days and dilute 
with 70% to 80% alcohol until 6.4 cc. produces a permanent 
lather’ with 20 cc. of standard calcium solution, The latter 
solution is made by dissolving 0.2 gm. of calcium ‘carbonate 
ina small amount of dilute hydrochloric acid, evaporating to 
dryness, and making up to 1 liter. age 
** Sodium Cobaltic Nitrite. Dissolve 4 gm. of cobalt nitrate 
and 10 gm. of sodium nitrite in 50 cc. of water, add 2.cc. of 36% 
acetic acid and makeup to 100 cc. 2 aay . 

‘Sodium Nitroprusside. - Use a freshly prepared solution of 
1 gm. sodium ‘nitroprusside in 10° cc. of water. 

- Sulfanilic Acid. Dissolve 0.5 gm. sulfanilic acid in a mixture 
of 15 ce. glacial acetic acid and 135 cc. of recently boiled water. 

Sulfomolybdic Acid (Froehde’s Reagent). Dissolve 10 gm, 
molybdice acid or sodium molybdate in ‘100 cc. concentrated 
sulfuric acid. i pata e a kes 

Starch. Dissolve 5 gm. of soluble starch in cold water, pour 
the solution into 2 liters of hot water and boil for a few minutes. 
Keep in a glass-stoppered ‘bottle. 

Starch Solution from other than soluble starch. One part of 
starch is made into an emulsion’ with water and this is poured . 
inte 200 parts of boiling water, the boiling continued a few 

minutes, then the solution allowed to stand. Use only the 
clear solution. 

Tannic Acid. Dissolve 1 gm. of tanni¢ acid in 1 ce. of al- 
cohol, and make up to 10 ce. with water. 

Tincture of Iodine. To 50 c¢. of water add 70 gm. of iodine 
and 50 gm. of potassium iodide, Make up to 1 liter with alcohol. 

Trinitrophenol Solution. Dissolve 1 gm. of trinitrophenol in 
100 cc. of water. Cool and filter. 

Turmeric Tincture. Digest the ground turmeric. root with 
several small quantities of water which. are discarded. Dry 
the residue and digest it several days with six times its weight - 
of alcohol and filter. 

Turmeric Paper. Impregnate white, unsized paper with the 
tincture, and dry. 


in 12 cormetenmand then mix with an equal volume of saturated 
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STANDARD SOLUTIONS FOR VOLUMETRIC et 33 
ANALYSIS Chie 


Acids 


Decinormal Succinic Acid. H.C,H,O; (5.9023 g. per liter) 
5-6 g. of pure succinic acid in an open weighing bottle at 

105° for about 10 hours; cool in a desiceator. Weigh out ac- 
curately 2.9512 g., brush into a 400 cc. beaker and dissolve in 
150-200 ec. of water; pour the solution into a 500 cc. graduated 
flask, rinsing out the beaker several times to insure complete 
transference of the acid. Dilute to exactly 500 ec. and mix 
thoroughly. This prepares an exact decinormal solution. 

Standard Hydrochloric Acid Solutions by the Method of G, A. 
Hulett and W. D. Bonner. Jour. Am. Chem. Soc. 31, 390 (1909). 
Standard HCl is easily prepared by starting with HCl of about 
d 1.10, made up with an ordinary hydrometer, distilling off and 
discarding the first three-fourths of the liquid taken; the distillate 
which is then collected does not differ by more than one in 
10,000 from the values in the table below. This constant boilin 
acid is not hygroscopic or noticeably volatile and is easily weigh 
in a small flask. By the use of a capillary pipette, to adjust the 
last amount of acid, it is a very simple matter to weigh out 
180.155 g. to less than 10 mg. and this furnishes sufficient acid to 
make a liter of normal solution with an accuracy that is seldom 
attained even with very elaborate precautions. 


Bonner and Titus, J.A.C.S., 52, 633 (1930). 







B.P. 





100 | 59.340} 1.1095} 22.97 600 |102.209) 1.0980) 20.638) 176.72 
200 | 75.580} 1.1058) 22.202 700 |106.424) 1.0966) 20.360) 179.13 ~ 
300 | 84.970! 1.1034) 21.269 760 |108.584/ 1.0959) 20.222) 180.35 
400 | 92.080} 1.1010} 21.235 800 |110.007| 1.0955) 20.155} 180.95 
97.578) 1.0993) 20.916 1000 |116.185} 1.0933] 19.734 
| 1200 |122.363] 1.0915] 19.394 





Normal Hydrochioric Acid. (36.465 g. per liter) (a) 180.155 g. 
of constant boiling point (760 mm.) acid diluted to 1 liter gives 
an exactly normal solution. (b) Concentrated HCl diluted 
to d 1.020 is approximately normal. (c) Concentrated HCl. 
contains about one-third of its weight of HCl and 120 g. diluted 
with water to 1 liter will give an acid slightly greater than nor- 
mal. Solutions prepared asin b or c are most aceurately stand- 
ardized by precipitation as AgCl. 

Normal Sulfuric Acid. (49.04 g. per liter) Take 30 ec. of pure, 
concentrated H,SO,, d 1.84 and pour it cautiously and slowly 
into about 3-4 volumes of water, cool, mix thoroughly and dilute 
to 1 liter. Standardize by titration with standard NaOH or 
KOH solutions with phenolphthalein as indicator. For a deci- 
normal solution use 3 ce. H2SO, per liter and proceed as above. 
Sulfuric acid is obtained easily in a pure form; the normal acid 
solution is not affected by boiling (advantage over similar HNO; 
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or HCl solutions); when used with lime or similar compounds it 
gives precipitates and for such cases HCl is preferable. 

Normal Nitric Acid. (63.016 g. per liter) Use a colorless acid, 
d1,3+, free from chlorine and nitrous acid; a yellow color due to 
lower oxides of nitrogen is removed by adding about 2 volumes 
of water, boiling, cooling and then diluting to volume. 65 ce. or 
93 g. of acid, d 1.42 diluted to 1 liter gives an acid slightly greater 
than normal. Standardize by titration with standard alkali. 

_Normal Oxalic Acid. H2C.O, (63.028 g. H2C20.2H20 or 
45.008 g. H»C.O, per liter) Because of the uncertainty in the 
amount of water of crystallization, standards can not be pre- 
pared directly by dissolving a weighed quantity of acid; it is 
necessary to standardize the solution against alkali of known 
concentration using phenolphthalein as an indicator. Deci- 
normal or less concentrated solutions are unstable and should 
be prepared fresh when needed; more concenirated solutions 
may deposit some of the acid when cooled to low temperatures 
but they are fairly stable at room temperature when protected 
~ from, light. 

ba Alkalis 

Normal Sodium Hydroxide. * (40.005 g. per liter) Dissolve 
about 42 g. NaOH in cold water which has been previously boiled 
to expel CO, and dilute to 1 liter with CO, free water; a small 
amount of BaCl, or Ba(OH)s solution may be added and after 
allowing the BaCO, to settle, the clear supernatant solution is 
decanted. In preparing the solution exposure to air should be 
avoided as much as possible. Standardize with normal H.SO, 
using methyl orange indicator. Solutions thus prepared are 
slightly greater than normal but aftef preliminary titration with 
acid are easily adjusted by the addition of the proper amount of 
water. The solution must be kept in a bottle with the stopper 
lubricated with a small amount of vaseline. 

Normal Potassium Hydroxide.* (56.108 g. per liter) Proceed 
as with normal sodium hydroxide using 58 g. KOH, 

Decinormal Potassium Hydroxide.* (5.6108g. per liter) Dis- 
solve 7 g. KOH in about 400 cc. of water, add a little BaCl, 
solution to precipitate the carbonate and allow to stand about 
15 minutes until the BaCO; settles, filter into a 1 liter flask and 
without washing the precipitate, dilute to 1 liter with CO, free 
water. Standardize with 0.1 N sulfuric, hydrochloric or succinic 
acids, using phenolphthalein or methyl orange indicator. Solu- 
tions thus prepared are slightly greater than 0.1 N_ but after 
preliminary titration with acid are easily adjusted by the addition 
of the proper amount of water. 
~. Decinormal Sodium Hydroxide.* (4.0005 g. per liter) Dis- 

solve 6g. NaOH in water and proceed as with 0.1 N KOH, 

* The correction factors of NaOH or KOH solutions may change rapidly 
becanse of absorption of CO: and for this reason should be protected as much as 
possible from exposure to the air. It is best to standardize these alkaline 
solutions just before use and when phenolphthalein is used as the indicator to 


use water which has been boiled recently to expel CO: and then cooled. The 
ptesence of CO: is without effect when methyl orange is the indicator. 
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Half Normal Ammonium Hydroxide. (17.524 g. per liter) Di- 
lute 28 cc. of ammonium hydroxide,’d 0.880 to 1 liter and 
standardize with sulfuric or hydrochloric acid using cochineal or 
methyl orange as indicator. Normal solutions of ammonium 
hydroxide are likely to lose NH; at room temperatures. © ~~ 


Oxidizing and Reducing Solutions 


Decinormal Potassium Permanganate. Mnvi! > Mnii (3.1606 g. 
per liter) Dissolve 3.3 g. dry KMnO, in 1 liter distilled water and 
olow to stand at least 24 hours in’a clean glass stoppered bottle. 
The reasons for not using the freshly prepared solution are: 
Ist the reducing agents in the water (dust, etc:) are thus all 
oxidized, and 2nd any MnO, formed by this reduction is permitted 
to settle. The solution is then carefully siphoned through a clean 
glass tube into clean beakers, discarding the first 25 cc. of solution 
and the last inch of the solution in the bottle which contains 
the precipitated MnO.; the KMnQ, solution should never be 
permitted to come in contact with rubber, filter paper or other 
organic matter. The solution in the beakers is now poured back 
into a clean bottle and standardized against sodium oxalate. 
Weigh out several samples of 0.25-0.3 g. of a very pure grade 
and previously dried sodium oxalate and transfer each to, 250 ce. 
Erlenmeyer flasks, add 150 cc. water and 4 ee. concentrated 
H.SO,, heat nearly to boiling and when dissolved run in KMnO, 
not faster than 10-15 cc. per minute, swirling the flask rapidly to 
mix the solutions; ‘the last 1 ec. is added dropwise allowing the 
‘solution to decolorize completely before the next addition. The 
temperature of the solution must be kept above 60°C. and may 
be heated again if necessary. The addition of KMn0O, is con- 
inued until a faint, permanent pink is obtained. \ The first 
titration may not be exact but will give a fair ay proximation of 
the amount necessary for the remainiag samples of oxalate. 
1 ce. of 0.1 N KMn0O,j is equivalent to 0.0067 g. sodium oxalate. 

Decinormal Potassium Dichromate. Crvi— Criii (4.9037 g. 

r liter) Dry about 6 g. of K.CrO; crystals in an oven for an 
Hott and cool in @ desiccator. Weigh out exactly 4.9037 g., 
place in a liter flask and dilute to exactly 1 liter; This solution 
is exactly decinormal and can be used for titrating in the stand- 
ardization of thiosulfate solution. For use in le titration it 
should be checked ‘against pure iron wire by weighing out 
accurately two samples of wire of 150-200-mg. each. These 
samples are dissolved separately in keakers with 20 ec. H.O and 
6 cc. HCl. A few particles of carbon may remain undissolved. 
The solutions are heated nearly to boiling and 2-3 drops of 
SnCl, solution are added to reduce any ferric’ salt’ formed*by 
oxidation during solution. After cooling and diluting to about 50 
cc., an excess of HgCl is added (10 ce. of a saturated solution of 
HgCl:) to reduce the excess SnCh, The K»Cr.0; solution is ‘added 
from a burette until within 2 ec. of the quantity calculated from 
the amount of iron dissolved. The last amount of K,Cr,O7 is 
added siowly and the end point determined using K;Fe(CN), 
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as an external indicator (one small crystal of K;Fe(CN). in 30 ce 
HO). A blue color is obtained as long as ferrous iron is present. 
When no blue color is obtained after 30 seconds the end point is 
attained. Since the Fe wire is not absolutely pure, the weight of 
iron sample is multiplied by the percentage of iron in the wire. 
0.005584 g. Fe is equivalent to 1 cc. 0.1 N solution. 

Decinormal Sodium Thiosulfate. 2Na.S.0;—Na,S8,O, (24.8192 
g.-NaeS,O;.5H20 per liter) Do not dry the sodium thiosulfate 
im an oven as it can be obtained almost pure; weigh out 28.50 g. 
and dilute to exactly 1 liter. After mixing thoroughly the solution 
is allowed to stand two weeks. If free sulfur has separated, the 
clear liquid is siphoned off. The solution is standardized in- 
directly by titration with potassium dichromate (see above). 
Dissolve 5 g. KI and 4g. NaHCO; in 300 ce. H.O in a 500'ce. 
Erlenmeyer flask at room temperature and then add HC] slowly, 
swirling the flask, until there is no more evolution of CQ» and 
then add about 10 cc. more acid; add 35 cc. 0.1 N K2Cr20;, 
mixing the solutions, rinse the sides of the flask with a few cc. 
of water, allowing it to form a layer over the solution without 
mixing; stopper the flask and allow to stand about 10 minutes. 
Then with thorough, mixing run in thiosulfate until the solution 
is a light yellow, add a few drops of starch solution and continue 
with a slow addition of thiosulfate until the bright blue color has 
disappeared and only the pale green color of CrCl; remains. 

Decinormal Yodine. I,-+2HI (12.6932 g. per liter) Dissolve 
about 13.5 g: pure sublimed iodine in a sulution of 24 g. KT in. 
206 ec. H,O and dilute to 1 liter. The solution is standardized 
by adding the iodine to a known volume of standard thiosulfate 

' with a few drops of starch solution for the indicator. 

Decinormal Alkaline Arsenite Asiiis As(4.9465 g. As.O3 per 
liter; equivalent to 0.0126932 g. I or 0.0035457 g. Cl per cc.) 
Dissolve'4.9465 g. pure sublimed As.O; in a concentrated solu- 
tion of 4 g. NaOH, add f00 cc. of a saturated NaHCO; solution 
and dilute to 1 liter. Do not warm the solution above 60° C. 
when dissolving the As.O;. Standardize against standard iodine 
solution with a starch indicator. 
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ACID DILUTION BY VOLUME it BD 


The volume of pure acid (or water) which must be added to 50 cm! of water 
(or acid) to give solutions of specific gravity shown. Temperature 20°C. 
Taken from curves prepared by W. W. Stiles, based on experimental determi- 
nations. The values are approximate only. 


LU EE EEE EEE | ESSENSE 


















































Sulfuric Acid Sulfurie Acid Hydrochloric acid Nitrie acid) 
Acid Acid Acid 
Sp. gr. em’ . cm* ems $ 
0 0.0 
0.9982 0.0 4 .4 0,2 
1.01 0.2 2 4 me 
1:02 0.5 3 OF 1.9 
1.03 0.9 5 rp | 3. 
1.04 1.3 6 6 4.1 
1.05 sn! 48.7 fh! 5:2 
1.06 2:2 .6 6.4 
1.07 2.7 Water 2 7.7 
1.08 3.2 .8 ct lod 
1.09 3.7 -3 8 10.6 
1.10 4.3 y2 9 12. 
Ll 4.9 22 4 138.5 
1.12 5.5 3 1 15.1 
1.13 6.2 4 5 16.8 
1.14 6.9 45 8 18.5 
1.15 7.6 a : 20.3 
1.16 8.3 0 ay é 22,9 
be 9.0 3 .9 24.4 
1.18 9.7 8 2 26.7 
1.19 10.5 4 0 | 29.3 
aise 11.3 .4 .8 aed 
.21 oe 1 ; 
1)23 i'8 2 Water 38.3 
1.23 13.7 9 cmé 41.8 
1.24 14.5 .6 ‘ee 2 _ 45.6 
Soe Sj | Be 3 
2 1 , $ 4 
1,27. | 16.9 7 blends 0 Water 
1.28 17.8 4 1 4 cm 
1.29 18.7 1 i .2 46.9 
1.30 19.6 9 y Wa 0 1.27 43.2 
1.31 20.6 6 i 2 1.28 39,3 
1.32 21.6 3 1. 8 1.29 35.5 
1.33 22.7 0 yg .4 1.30 31.7 
1.34 23.8 Ey abe 4 1.31 28.2 
1.35 25.0 4 i : 1.32 24.9 
1.36 26.2 1 ue 9 1.33 21.8 
1.37 27.4 6 1 9 1.34 18.8 
1.38 28.6 0 ne ak 1.35 15.9 
1.39 29.8 4 1 6 1.33 12.9 
1.40 31.1 8 hs .0 1.37 9.9 
1.41 32.5 6 1.38 7% 
1.42 33.9 1.39 4.5 
1.43 35.4 | 1.40 2.1 
1.44 36.8 1.408 0.0 
En 
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_ ORGANIC ANALYTICAL REAGENTS 
jp ~ en Compiled by John H. Yoe 


Heagent 
Alizarin 8 
Ammonium salt of 

aurin tricarboxylie 
acid (“ Aluminon’’) 
Ammonium salt of 
nitrosophenyl hy- 
droxylamine 
“‘e Cupferron"’) 
ematoxylin 
8-Hydroxyquinoline 


e nation 
Aluminum......... 


Hexamethylenetetra- 


mine 
Phenylthiohydantoic 
acid 
Pyrogallol 

urcumin 
8-Hydroxyquinoline 


1, 2, 5, 8-Tetrahy- 
droxyanthraqui- 
none (Quinalizarin) 

Conchonine 

Dimethylglyoxime 

Peery apoline 

Pyrogallo 
urcumin 

Mannitol 

Methyl alcohol 


Allylthiourea 






Ethylenediamine 
Hexamethylenete- 
tramine alliodide 
Pyridine 
Alizarin 


1-amino-2-naphthol- 
4-sulfonic acid 
Ammonium stearate 


Sodium sulforicinate 
Oleic acid 
Sodium sulforicinate 


Thymolphthalein 

o-Tolodine 

1, 8-Dihydroxynaph- 
thalene-3, 6-Disul- 
fonate 

s-Diphenylearbazide 


Pyrogallol dimethyl 
ether 
Dimethylglyoxime 
3, 5-Dimethylpyra- 
zole 
Dinitrosoresorcinol 


Reference 


J. Am. Chem. Soc. 50, 748 (1928) 
YY. 49, 2395 (1927) 


Bull. soc. chim.-Belg., 36, 288 
(1927) 


Ind. Eng. Chem. 16, 233 (1924) 

J. Am. Chem. Soc. 50, 1900 
(1928) 

Z. anal. Chem. 67, 298 (1925) 


Compt. rend. 176, 1221 (1923) 


Z. anal. Chem. 64, 44 (1924) 

J. Am. Chem. Soc. 50, 393 (1928) 

Bur. Standards J. Research 3, 91 
(1929) 

Siemens-Konzerns, Beryllium, p. 
25 (1932) 


Scott, p. 77 
Z. anal. Chem. 72, 11 (1927) 
‘5 72, 177 (1927) 
rf 65, 448 (1925) 
Chem. News 87, 27 (1903) 
cen p. 90 


- Am. Chem. Soc. 50, 1385 
(1928) 
Helvetica Chim. Acta, 12, 718 
(1929) 


Z. anal. Chem. 77, 340 (1929) 
C. A., 24, 311 (1930) 


Z. anal. Chem. 73, 279 (1928) 

Biochem. J. 16, 494 (1922); Yoe, 
Vol. I, p. 139 (2) 

J. Biol. Gham. 81, 1 (1929) 


J. Biol. Chem. 29, 169 (1917); 
Yoe, Vol. II, p. 119 (3) 
Biochem. Z. 137, 157 (1923); 
Yoe, Vol. II, p. 125 (3) 
J. Soc—Chem. Ind. 42, 427A 


(1923) 

Biochem. Z., 13%, 157 (1923); 
Yoe, Vol. II, p. 125 (3) 

Ind. Eng. Chem. 19, 112 (1927) 


Yoe, Vol. I, p. 157 (2) 
Ind. Eng. Chem. 5, 298 (1913) 


J. Am. Chem. Soc. 50, 2363 


(1928) 
C. A. 4, 3178 (1910) 


J. Am. Chem. Soc. 43, 482 (1921) 
Ind. Eng. Chem., Anal. Ed. 2, 


38 (1930) 
J. Am. Chem. Soc. 45, 1439 


(1923) 
SS 
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Determination 


. Reagent. 


eT (Cont.). >. 1+) a@-Nitroso-B- 


Copper . ..143 . hh 


Columbium, .. ie = 


. naphthol 


Nitroso-R-salt F 

Phenylthiohydantoic 
acid 

Benzidine. 

a-Benzionoxime 
(Cupron) 

p-Dimethylamino- 
benzalrhodanine 

Dinitrosoresorcinol 


s-Diphenylearbazide 
Hydroquinone 

Isatin 

a-Naphthol 
Phenolphthalin 
Phenylthiohvdantoic 


aci : 
Potassium ethyl 
xanthate 
Pyridine 
Salicylic acid 
Sodium: diethyldi- 
thiocarbamate 
o-Tolidine 
Ammonium salt of 
nitrosophenyl hy- 
droxylamine 
(‘Cupferron’’) 
Benzidine 
Formaldehyde 


“| m-Phenylenediamine 


sulfate . 
Phenylhydrazine 
o-Tolidine 
p-phenylenedi- 
methyldiamine sul- 
fate 
Acetylacetone 
Alloxantin 
Ammonium salt . of 
nitrosophenyl hy- 
droxylamine 
(‘‘Cupferron’’) 
Cysteine 

Dimethyl glyoxime 
Dinitrosoresorcinol 


Diphenylamine 
Hexamethylenetetra- 
mine 
Isonitrosoacetophe- 
none 
7-Iodo-8-hydroxy- 
quinoline-5-sulfonic 
acid 
a-Nitroso-8-naph- 
thol 
Salicylic acid 
Sulfosalicylic acid 
Thioglycollic acid 


dd 
(4930) 





Reference 


| Chem. Zeit. 46, 430° (1922) he 





Ji ram Chem. “Soe. 43, 746 gan 
44, 2219 (1922 


Z, anal, Chem. 67, 31 (1925) 
Ber. 56, 2083 (1923) 

Am.) Chem. Soc. 52, 2222 
J.-Am,'Chem. Soc. 47, 1268 

(1925) 

Chem, Weekblad 21, 20 (1924) 
Bull. soc chim. 31, 1176 (1922) 
Ree. trav, chim. 42, 199 (1923) 
Bull. soe. chim. 31, 1176 (1922) 
Compt. rend. 173, 1082 (1921) 
J. Am, Chem. Soc. 44, 225 (1922) 


Yoe, Vol. I, p. 184 (2) 


| Z. anal, Chem. bd 2 27 (1925) 


Yoe, Vol..I, p. 
Analyst 64, 650 ti9ne) 


Z. anal. Chem. 67, 31 ee 
Hillebrand and Lundell, Pe 


Bull. Chim. Farm, 52, 461 (1912) 
Bull.jsoe. chim, 31, 717 (1922) 
Chem. Zeit. 36, 934 (1912) 


Ann, Chim. anal. 12, 90 (1907) 
Analyst 44, 94 (1919) 
Yoe, Vol. Ij p. 375 (2) 


J, Am. Chem. Soe. 26, 967 (1904) 
Compt. rend. 180, 519 (1925) 
Ind. Eng. Chem. 3, 629 (1911) 


Biochem, Z. 187, 255 (1927) 
Z. anorg. Chemie 89, 401 (1914) 
J. Am, Chem. Soc. 47, 1268 
EA 
J. Am. Chem. Soc. 46, 263 (1924) 


Bull...soc. chim. Rom. .2, 89 
(1921) 

Ber. 60, 527 (1927) 

J. Am. Chem. Soc. 54, 4139 
(1932) 


Bull. soc. chim. 35, 641 (1924) 


J, Chem. Soc. 93, 93 (1908) 
Biochem. Z. 181, 391 (1927) 

J. Am, Chem. Soc. 49, 
(1927) 


1916 


a Sn saa EEE EEE! 
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ORGANIC “ANALYTICAL REAGENTS (Continued) 





Ammonium thiocya- 
nate and pyridine 
Aniline 


Bs LDiphefiyiearbazide 


Hematin 
Clayton yellow 
Dimethylamine 


Hydroquinone _ 
| 8-Hydroxyquinoline 


‘| p-Nitrobenzene- 


azoresorcinol 
Oleic acid 
p-Dimethylamino- 


© benzalrhodamine 


s-Diphenylearbazide 


.| Ethyl ether 


Phenylhydrazine 
Potassium ethyl 
xanthate and 
chloroform 
Tantric acid 


o-Benzil-dioxime 

Dicyandiamidine 
sulfate ; 

Dimethylzglyoxime 


‘| Potassium dithiooxa- 


late 
Brucine —' 
Diphenylbenzidine 
DiphenyHendo- 
anilo-hydro-triazole 
(“ Nitron’’) 


| Phenoldisulfonic 


Gh hae ra 


Osmium 
ORVREN re oss. - 


‘Phosphate......... 


Phosphorus 
Selenium. -......-: 


2k en ee 


aci : 
Pyrogallol ~ 
Strychnine sulfate 
Antipyrin 
Dimethylaniline 
Diphenylamine sul+ 
fate 
m-Phenylenediamine 
a-Naphthylamine 
hydrochloride 
Sulfaniliec acid and 
a@-naphthylamine 
Thiourea 

Pyrogallol 


1, 2, 4-Aminonapb- 
thosulfonie acid 
Hydroquinone _.. 
Hydrazine sulfate 
Codeine phosphate 
Hydroquinone 
Hydroxylamine hy- 
drochloride 
Chromotropic acid 


Dichlorofluorescein 


p-Dimethylamino- 
benzalrhodanine 
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ry 


= eh a 
Determination 3 Reagent Reference 


Z. fal, Chem. 72, 289 (1927) 


Ind. Fng. Chem. 11, 1055 (1919); 


Yoe, Vol. I, p. 25 7 (2) 
Yoe, Vol. I, p. rh (2) 


7 (2) 
23,1838 (1939) 


CLA 
Z. anore. SpEns 26, 347 (1901) 
Yoe, Vol. I, p 264 


2) 

Z: anal. Chem. V1, 122 (1927) 
J. Am: Chem. Soc. 51,° 1456 
(1929) - 

Yoe, Voli I, p. 270 (2) 

J2° Am, Chem. Soc. 52, 2222 
(1930) y 
Z. atigew.’ Chem. 395 791 (1926) 
Blair, 7th Ed., p. 210 (4) 

Ber. 36, 512 (1903) 

J’ Am. Chem. Soc. 44, 


1462 
(1922) 1634] 


Chem. Eng. Mining Rev. 11, 258 


(1919) 
AViAlyeS 38, 316 (1913) 
Chem. Zeit, 31, 335, 911 (1907) 


Chem: Weekblad. 21, 358 (1924) 


J. Am. hem. Soc. 54, 1866 
(1932) 5 a 
Ye, Vol: TE, p. 318 (2) 

316 (2) 


Fales, Inorg. Quant. Anal. p. 271 
(1925) 


Yoe, Vol. I, p. 313 (2) 


res 319 
sf 320 
311 
311 
654 


310 
309 


308 


ferd, 167, 235 (1918) 
Gas Analysis, p. 174 


“ee 
“ 


4“ 


“ 


Compt 
Dennis, 

(1929) 
Yoe, Vol. I, p. 348 (2) 


ED 346 and 353 _ 


ey Phar’ ‘ako. 161 (1914) 
J. Sci. 15, 253 (1928) 


oe Am, Chem. Soc. 47, 2456 
(1925) 

Helvetica Chim. Acta 12, 714 
(1929) 

J. Am. Chem. Soc. 51, 3273 
(1929) : 

J. Am. Chem. Soc. 52, 2222 
(1930) 
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ORGANIC ANALYTICAL REAGENTS (Continued), 





Determination Reagent 


Reference 








Silver (Cont.)..... Methylamine 


Mikrochemie 7, 233 (1929) 





Sulfura_i tun)\.aee7 ¢ p-Phenylenedi- Yoe, Vol. I, p. 373 (2) 
methyldiamine hy- 
drochloride 

Tellurium......... Hydrazine hydro- J. Am. Chem. Soc. 47, 2456 
chloride (1925) 

Hydroquinone Am. J. Sei. 15, 253 (1928) 

Pasha ly arto ss syy Ammonium salt of | Hillebrand and Lundell, p. 113 
nitrosophenyl hy-| (5) 
droxylamine 
“Cupferron'’) 

THOMUM, Yee wanes Phenylarsonic acid | J. Am. Chem. Soc. 48, 895 (1926) 

INA EUS, OE «cunts Ammonium salt of | Hillebrand and Lundell, p. 113 
nitrosophenyl hy-| (5) 
droxylamine 
(‘‘Cupferron"’) 

Litanium 2... qshists Ammonium salt of | Hillebrand and Lundell, 113; 
nitrosophenyl hy-| Z. anal. Chem. 83, 345 (931) 
droxylamine 
(“ Cupferron’’) 

5, 7-Dibromo-8-hy- | Z. anorg. Chem. 204, 215 (1932) 
droxyquinoline 

8-Hydroxyquinoline | Z. anal. Chem, 81, 1 (1930) 

Tannic acid Analyst 55, 605 (1930) 

Thymol Yoe, Vol. I, p. 381 (2) 

Tungsteniyescas< cor Benzidine Ber. 38, 783 (1905) 

é Cinchonine arate and Lundell, p. 553 
Phenylhydrazine hy- | Bull. soc. chim. Belg. 38, 385 
drochloride (1929) 
Uric acid Ann, chim. anal. 9, 371 (1904) 

Uranium: (25.8) 4.< Sodium salicylate Chem. Zeit. 43, 739 (1919) 

Wanaditinigane.. a: Aniline C, A. 24, 567 (1930) 
Diphenylamine Yoe, Vol. I, p. 715 (2) 
Diphenylbenzidine Ind. Eng. Chem. 20, 764 (1928) 
Safranine Vol. Anal., Vol. II, p. 326 (6) 
Strychnine Yoe, Vol. I, p. 393 (2) 

Bin 3 elostetete PRO Vs Diphenylamine a Chem. Soc. 49, 2214 

192 
Diphenylbenzidine J. Am. Chem. Soe. 49, 356 (1927) 
8-Hydruxyquinoline Z. anal, Chem. 71, 171 (1927) 
Pyridine 73, 356 (1928) 
Resorcinol Yoe, Vol. I, p. 396 (2) 
Urobilin J. Ind. Hyg. 7, 273 (1925) 

Zirconium......... Ammonium salt of | Hil’ebrand and Lundell, p. 109 
nitrosophenyl hy-| (5) 
droxylamine 
(‘“Cupferron’’) 

Phenylarsonic acid J. Am, Chem. Soc. 48, 895 (1926) 
(1) Scott, Standard Methods of Analysis, 1927. 
(2) Yoe, Photometric Chemical Analysis, Vol. I. Colorimetry, 1928. 
(3) Yoe, Photometric Chemical Analysis, Vol. II, Nephelometry, 1929. 
(4) Blair, Chemical Analysis of Iron. 
(5) Hillebrand and Lundell, Applied Inorganic Analysis, 1929. 
(6) Kolthoff and Furman, Volumetric Analysis, 1929. 
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base VOLUMETRIC PRIMARY STANDARDS — 
- Minar oe jCompiled.by John HM. Yoo, ...-,, > 


The 1933 International atomic weizhts were used in computing the equiva- 
lent weights. ~~ Al 


Equiva- 
Ka. owt, lent 
mol. wt. weight 





Primary standard _ , Formula 
t | 
A. Acidimetry 

















s-Diphenyleuanidine......... NH:C[NHCeHsjz 1 211.13 
Mercuric oxide.....-.......- gO. 4 108.31 
Potassium acid carbonate. ... . KHCO3 1 100.11 
Potassium iodate....... 5.22: KI103 + 35.67 
Sodium earbonate........... NazCO; 2 53.00 
Sodjum oxalate (1)........... NasC204 4 67.00 
Sodium porte (borax). ..| NazBs:07.10H20 4 190.72 
7 : B. Alkalimetry 
Benzoic acid Me ete tt Cc:-HsCOOH 1 122.05 
Hydrazine sulf: ....| N2Hs.HeSO4 3 65.06 
Oxalie acid (c¢ ey 5) Wl ei H2C20,.2H20 2 63.02 
Potassium oryeb.) (2)... SE, KHC20,4 1 128.11 
Potassium acid phthalate (1).. ES: 1 204.14 
Potassium acid tartrate....... 4 1 188.14 
Potassium tetraoxalaie....... KHcOD. 2H20 4 84.72 
Sodium tetraborate (borax) ...} Na2Bs07.10H20 3 -190.-72 
Cc. Oxidimetry 
Ferrous sulfate (3) SAL eee FeS 1 278.01 
Ferrous ammonium sulfate 7) Peso. (Nit) 280. 6H20 1 392.14 
Iron wire BPIGIS . : BPI GUT, ¢ Fe 1 55.84 
Oxalic acid (cryst.) (2)....... H.C.04.2H:0 3 63.02 
Potassium ferrocyanide....... Ky4Fe(CN)6.3H20 1 422.34 
Potassium iodate............ KIO; 3 107.01 
Potassium iodide............ KI 4 83.01 
OT SS Re eee Ag 1 107.88 
Sodium oxalate (1)..... eee) Na2C204 3 67.00 
D. Iodimetry 
Arsenous oxide (1)........-.. AseOsz R 49.47 
Copper. . rt, SPRAY G7 1 63 . 57 
Hy: azine sulfate............ N2H..H2SO4 } 32.531 
Iodine (resublimed).......... I 1 126.92 
Iodine cyanide.............. ICN i 76.464 
_ Oxalic acid (cryst.) (2)....... H2C204.2H20 4 63.02 
~ Potassium bromate.......... KBrOs3 d 27.836 
Potassium diiodate........... KH(10s3)2 ae 32.496 
Potassium dichromate....... - K2Cr2O7 2 49 037 
Potassium ferricyanide....... FgteiCN)s 1 329.19 
Potassium iodate............ KIO k 35.670 
Sodium thiosulfate........... NazS:Os. 5H20 1 248.19 
899 a 
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VOLUMETRIC PRIMARY STANDARDS (Continued) 





‘Equiva- 
Eq. wt. hed 


Primary standard Formula ——. ’ 
ae pede ee mol. wt. weight 





— 


E. Silver Nitrate 





Potassium bromide +, hoa. KBr 1 119.02 
Potassium chloride..........- KCI 14 74.56 
Sodium chloride... .... 56.545 NaCl . 1 58.45 














Moercuny:. dics: fice ahi e ee oo Hg ¥ 100.31 
Mercuric¢ oxide......-.-.+-+. HgO 4 108.31 
Silver stealer ee noe: Ag J sd. 107.88 
Silver nitrate. .......+--+++++| AgNOs 1 169.89 








G. Miscellaneous 





$s ae 
For the determination of substances that must pass through complicated 
reactions, it is best to standardize against, a standard sample of HeRabELaKee 
that has, been carried through all stéps,of the analysis. The U. 8. Bureau 
of Standards can supply at a nominal fee a large number of standard samples 
of irons and steels (representing a wide range in composition), iron ores, 
manganese ore, zinc ore, etc. ; : i 


(1) May be obtained from the U.S. Bureau of Standards. 

(2) Difficult to obtain with exactly two molecules of water but a valuable 
primary standard when carefully prepared. 

(3). ‘The pure salt is hard to obtain and to keep without slight oxidation or 
loss of water, hence other standards are recommended. 

(4) Poasesses many disadvantages and is not recommended. |. ' 

(5) The last few drops of iodine are decolorized very slowly... Titrate. till 
the pale yellow color persists at least. two minutes. Starch retards the 
reaction and should be avoided. ins 
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VA ZT IAS. 1O 24UOITUIOZ JAMAOU-IDAC 
TRUE CAPACITY OF GLASS. VESSELS FROM THE 
. .WEIGHT OF THE CONTAINED. WATER. OR: MER- 
_CURY WHEN WEIGHED IN AIR WITH "BRASS 
. WEIGHTS* 


"A'glass vessel containing G grams of water at a temperaturé’ of {°C has, at 
the same temperattire, a capacity V = W: X G cubic centimeters. Similarly 
when filled with G grams of mercury at a temperature of (°C the capacity at 
the same temperature is given by V = M: X G cubic centimeters. SS ius 
cud glass vessel containing.G grams of water at a temperature of f°C has a 
capacity at a temperature of 18°C given by V = Wyo XG cubic centimeters, 
Similarly when filled-with @ grams of mercury at a temperature of 1°C the 

pacity at a temperature of 18°C is given by V = Myo X G cubie centi- 
eters. The true volume at temperature of 25°C when the weighing is ‘made 
at ¢° is similarly obtained by use of the values under W2;0 and Myo for water 
and mercury respectively, : t aA 











Wose Moo 
1.001193 | 0.0735501 | 1.001643 | 0.0735832 | 1.001818 | 00735960 
1.001133 | 0.0735636 | 1.001559 | 0.0735949 | 1.001734 | 0,.0736077 
1.001092} 0.0735771 | 1.001492 | 0.0736066 | 1.001668 | U.0736194 
» 1.001068 | 0,0735907 | 1.001443 | 0.0736183 | 1.001618 | 0.0736311 
1.001060 | 0.0736037 | 1.001410 | 0.0736294 | 1.001586 | 0.0736423 
| 1.001068 | 0.0736172 | 1.001394 | 0.0736411 | 1.001569 | 0,0736540 
1.001092 | 0.0736308 | 1.001392 | 0.0736529 | 1.001568 | 0.0736657 
| 1.001131,] 0.0736492 | 1.001406 | 0.0736695 | 1 .001581 | 0.0736824 
| 1.001184 | 0.0736628 | 1.001435 | 0.0736812 | 1.001610} 0.0736941 
1.001252 | 0.0736763 | 1.001477 | 0.0736929 | 1.001652 | 0.0737058 
1.001333 | 0:.0736894 | 1.001534 | 0.0737042 | 1.001709 | 0.0737171 
1.001428 | 0.0736975 | 1.001603] 0.0737104 | 1.001779 | 0.0737233 
1.001536 | 0.0737111 | 1.001686 | 0.0737222 | 1.001862 | 0.0737351 
1.001657 | 0.0737241 | 1.001782 | 0,0737333 | 1.001957.| 0,0737463 
1.001790 | 0.0737377 | 1.001890 | 0.0737451 | 1:002066.| 0.0737581 
| 1.001935 | 0.0737513 | 1.002010 | 0.0737569 | 1.002186 |°0.0737698 
1.002092 | 0.0737644 | 1.002143 | 0.0737681 | 1.002318 | 0.0737810 
1.002261 } 0.0737780 |, 1.002286 | 0.0737798 | 1.002462 | 0.0737927 
1.002441 | 0.0737911 | 1.002441 | 0.0737911 | 1.002617 | 0.0738039 
1.002633 | 0.0738047 | 1.002608 | 0.0738028 | 1.002783 | 0.0738157 
1.002835 | 0.0738183 | 1.002785 | 0.0738146 | 1.002960 | 0.0738275 
1.003047 | 0.0738314 | 1.002972 | 0.0738258 | 1.003148 | 0.0738398 
1.003271 | 0.0738450 | 1.003170 | 0.0738376 | 1.003346 | 0.0738505 
1.003504 |} 0.0738581 | 1.003379 | 0.0738489 | 1.003554 | 0.0738618 
1.003748 | 0.0738717 | 1.003597 | 0.0738607 | 1.003773 | 0.0738736 
1.004001 | 0.0738848 | 1.003825 | 0.0738719 | 1.004001 | 0.0738°48 
1.004264 | 0.0738985 | 1.004063 | 0.0738837 | 1.004239 | 0.0738966 
1.004537 | 0.0739116 | 1.004310 | 0.0738950 | 1.004486 | 0.0739079 
1.004819 | 0.0739253 | 1.004567 | 0.0739068 | 1:004743 0.0739197° 
1.005110 | 0.0739384 | 1.004833 | 0.0739181 | 1.005009 | 0.0739310 
1.005410 } 0.0739520 | 1.005109 | 0.0739299 | 1.005284’) 0.0739428 


** Assuming 25 X 107¢ as the coefficient of cubic expansion for glass. 


Reduction of Weighings to Vacuo 


. If the apparent mass of a body is m, its density dm, the density of the 
weights dw and the density of the air d. the true mass in vacuo is, 





Ife M =m + mds (+ -5) 
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DECI-NORMAL SOLUTIONS OF SALTS AND. 
OTHER REAGENTS 


The weight in grams of the compound in 1 c.c. of the following deti-normal solutions is 
found by dividing the H equivalent in the last column. by 1000. ; ID 





Name ¢ Hydro en 
| oan ent 








Ammonium... -<)- #¢ - a5 afi -3E N Hasan ase 
Ammonium chloride.. ........- | NHaCl....... 
Ammonium sulfate,.... +--+: 
Ammonium sulfocyanate....... HACNS..... 

Bariimowce cere eee ies Ba cece cen 730) SDAceaceniee 
Barium carbonate...........--. | BaCOs....... 4BaCO3...... 
Barium chloride. .....).....--. Nigh othe 
Barium hydroxide............--  Ba(OH)2..... .88| 4Ba(OH)e.......-.- 
Barium oxide. ...22..- 56045555 Basses =86-$BaQsectoee 


Cgloniities LAcP sect rane sor ome (8S) tee A eos 4 De op oge s 
Calcium carbonate..........--- yaCOs. 4+ 2-5, 
Calcium chloride.........- patey (bl ota A 3 Lint 
Calcium chleride.......-.--+-- 2. al yn 8 3 Mi} SOG epee 
Caleium hydroxide. ........-.,., | Ca(OH)2..... ee 
Calcium oxide........+.5--.5-+ ROR ab) Neves ore 
Chlopinesioire+t Yass emey- 9-14 oad elpletarahts autos rs 
GHUMIG! ROI. ca pyres eee ee b 
Caper See 1 ecasyerann STTCOTL DOR Th b CER ER 
Op pekorey sb cee erie 1: Sate eucaeh eeackn) 
Copper Oxide. .....-4.-4---- pal hiv 19 ail Bpdbeeah 
Cone: BULERCCL cveo pam 4: 4 OEE 
Cyariogen. .... 6 meer riyey: ye does CN ss heen 
ydrochloric acid, ...... ae ae Tp Ls b eeeer 
Hyrdrooyanig a agit peat dale Mirna il id = 1 Oan aay pateioaha 
odine. . Bh ht rte ae ete Be fy hoatreis 
Tactioinall tee € cents ae Lecomte ears sacean 
MAG AGI. oc. s eerepcrans ae deb oe ds CAIBOS. » paneer 
Magnesium. ..- 6. -+ + ..|M 
Magnesium pashan ees 
Magnesium chloride. .......--+- 
Magnesium chloride....:-...,-+ | MgCle 6H20. .), 203.33) 4MgClz.6H20........ 
Magnesium oxide. .......4--+.++ MgO 09 . 4Mep;.-4. serene ¢- 1 
Manganese... . oes yay. oe Sere M +1 I 4Mn. 4) -l-parenwa 9. 
Manganese sulfate. ,....4-<.+--++ eon \ pte ee 
Mercurie chloride... ......<.--"«+ 8d. apie 52), Fogle, 2. o.symperyrs =e ; 
Nickels s¢s «(5+ + seipeteisiae f° G+ MU. dale ayer amtcts 1 








Nitrpgem's . (5 - - a mpreraa- t+ 44 INS ofa ols Basen ; Nts «4-62 | 
Nitrogen pentoxide... ........-+ | NeOQs.. ..--.: 02] 4N20s,.....)4<- <Ma> f 

Oxalic acid... «....--.00804 x ROK, pds ae ; sH ota 1 iis os ee 

Oral Geee oor ee 904. 26.05} 4HeC20s.2H20.. >. -. : 
Oxalice eee a ngtteare. afd poOsOd sea tltiony : C Os J alk 3.600 
Phosphoric acid. iF aaa A i OY Oe .04| 4H3sPO¢. . .ocms cee 3.268 
Potassium......... O09 ¥:-6 Keraviea-N : Batis To ce wreeenes 3.910 
Potassium bicarbonate......... p10 Penalty aie 11) KHCOs, 2.5 cnnmeenae 4 
Potassium earbonate./......... | KeCOs....... 20] 4KeCOs. i ye ie.uie .2 6.910 
Potassium chloride....0/.0..... ] KCl... : KOM alt Ae 7.456 
Potassium cyanide............. CON in cae oes All KCN. occ 6.511 
Potassium hydroxide...........] KOH,....... B11 PAK OH. «50 sesame 5.611 
Potassium oxide.... a bl Oak 5 ae 4 4.710 
Potassium permanganate for ‘Go| KMnOs...... 58,08) 4K MnO«. .cceseumee 2.634 


estimation 
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_ “DECI-NORMAL SOLUTIONS OF SALTS AND 
OTHER REAGENTS ene neec) 


Hydrogen 
Name Poenius ; 1 equivalent 


estimation 
Potassium Gartrate. 5. csi le 


Sete carbonate: ° 724.8 0! 
Sodium chloride............... 
Sodium hydroxide............. 
PUG RINWOXINS? 6.55 orien ns os. bre 


Duerinio acid, an. acs 6 1: 
Dutmmrigaoids eens. I 
Sulfur trioxide. ............... 
WALeRIID ACIG th ett te Cats 


ca sem elie Teal “TC 780i. 7H20... 
REDUCTIONS OF WEIGHINGS IN-AIR TO VACUO 


When the weight M in grams of a body is determined in air, a correction is necessary for 
the buoyancy of the air. The following table is computed for an air density of 0.0012. 
The corrected weight =M-+kM /1000, values of k being found in the table. 





. Correction factor, k. 
Density of body 





















weighed 
Pt Ir weights Brass weights Quartz or Al 
weights 
al +2.34 42.26 +1.95 
fi +1.94 +1.86 +1.55 
Ad. +1.66 +1.57 +1.26 
15 +1.55 +1.46 +1.15 
. 80 +1.44 +1.36 +1.05 
.85 +1.36 +1.27 +0. 
.90 +1.28 +1.19 Hh 
.95 +1.21 +1.12 rif 
1.00 +1.14 +1.06 + 
Bae | +1.04 +0.95 +H x 
1.2 +0.94 +}. ap ists 
1.3 a0 + abhi 
1.4 at 1 efeid 
1.5 +H 5 mies « 
1.6 +). ame + 
1 ed +. ag + 
1.8 +. a ie + 
1.9 <3 Az hs +. 
2:0 es +. +. 
2.6 ee 228, rane 
3.0 qa Sigh —. 
4.0 i ate —. 
6.0 ate =e Fai 
8.0 + SL Em: 
10.0 nee —. = 
15.0 Biss —. —_ 
20.0 +. —. — 
22.0 eat —-., oe 
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DECI-NORMAL SOLUTIONS OF. OXIDATION AND 
“REDUCTION REAGENTS ~ ‘Oo 


































One H 
Name Formula Hydiegen equiv. 
: equivalent in gms. 
qoengy Siecrith anya ee se Ped WDE Te cists nnn 4SD...... . epee 
VACHE DIC Aas ease cinco ue ies lol | AS: fi - AS 3. Sues eee 
Arend trisulfide, +. - «+ nt4 “He WOGBs cece AsoS3. 0s +8 
Arsenous oxide... ...4..47- th lee As20s..... +5" "2 AseOs 
Barium peroxide. .........-+--- AOR ccs uty 4BaOz..... 
Barium peroxide, hydrated... BaOe.8H20 4Ba02.8H20 
BEATTIE cilegeiedety ane pebnié “ML Geico ck Ca... 
Calciurn carbonate. ...<. 25-5 --- Ae Ofna ae CaCOs 
Calcium hypochlorite. ..,..:.'- Ca(ClO)e..... Ca(ClO)2 
Calcium oxide... ys .pee. set ---| CaOl.... ne: $CaO\, Ai 
CHIOFING. «ferale ees «16 MRTEE |g PG pfh evince On 7s ae 
‘Chromium trioxide.....,,.+..-} OrO3.....-..- $CrO3. ... vcs aber 
‘Ferrous ammonium sulfate... ... Fesou Si RSo(NiiSG, 
Hydroferrocyani¢ acid... + - laos HaFe(CN)o. 3H HAFoON)s Sere 
Hydrogen peroxide... 00. seer F202 apie SETS ESTE Te 
Hydrogen sulfide...... =. 4 HS 
Todine. ss... JB 


OD isinentak ceniths 






Tron oxide, ferrous...... .:---- He is sob A ohm 4 
Tron oxide, ferric.....,+--- +; rail 4¥F e203... fosine + rem 9 
Lead peroxide Die eee OR aE +P DOs. sqncsaabcnesaeee ‘i 
Manganese peroxide.........-- *MnOsl, ov oarce mens ; 
Nitric acid...........8.ukant 4HNOS} -o See seme 5 
Nitrogen trioxide, .......0s+eee _4N203 f 
Nitrogen pentoxide........-.-- 4N205:1....- shears : 
Oxalic acidwizsid)...|... 21a e  OgH sO. i 00s oe F 
Oxalicsdeld tak... ths. e eas: 4C2H204.2H20 ; 
Oxygencrscosr eset epee e pre P| pee eel aaa _ 
Potassium bichromate.......!.-| KeCreQ7...... 4K2Cra0z7.....- : 
Potassium chlorate... .. 4 -KCIOs. ..)...- 4KCIOg. . Vie. a 4 
Potassium chromate...... -h KaCrOn. .}...- ; 1KeCrOy cane eee ; 
Potassium ferrocyanide......... KyFe(CN)s 2 
Potassitim ferrocyanide...../... KuFe(CN)o.3H30....| 42.233 
Potaséliim iedide....b..... RAP KL,....4.-.-| 260-037 KL... J. .5 0s «Beni 16.603 
Potassitim nitrate.........--..- SKNO3}.... ss ORG 3.370 
Potassium perchlorate. .....- 0). 4KCIOg. .... = 1.732 
Potassium permanganate... /... 4KMnQs...:..4-4- 3.161 
Sodium chlorate,.......... 445. Gs. ss ee 1.774 
Sodium'nitrate......|......A\.| NaNOs..J....| 80.0) gNaN Up... a. «sheds 2.834 
Sodium thiosulfate...........5- NasSa0a. 5H20...... J 24.819 
Stannous chloride........../4:-| SmCle....-.-- 4SnCle LA 9.481 
Stannous oxide............/.:-] BMO......--- 6.735 
Sulfur dioxide * AG | BOss. ware 3.203 
Pini. Amancstts: his bey Senate | FE Rem ae 5.935 
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VOLUMETRIC Ake aire eeye REACTIONS WITH 
RAM EQUIVALENTS ~ 
Aluminum 
(1) Al.(SO.)s + 6KOH = 2Al(OH); + 3K2S0, 
KOH = sas 4 Al.O; Al 


6 4 





ntimony OsHs 
(2) SbCl; + 2KI = SbCls + 2KCl)+ 1: 
Ia Sb _ Sb20; 
2 A, 
(3) Sb20s _ ae + 2H20 = Sb205 + 4HI 
1 Ad ' ine Sb.20; a “Sb 
4 Oy 
(4) (a) Sb2S; + 6HCl-= penn + 3H.S 
(b) 8H.S + 81. = 6H +13 
HS Bboy Sb 





4 Sa 2° 6 3 | 
6) 5Sb.(S0.)s + 4KMnO, + 24H,0 = 10H,SbO, + 
2K.S0%4 a 4MnSO, _— 9H.SO, 


4K MnO; _ Sb2(SO.)3 Sb.03 Sb 











200 ny ah 4 2 
Arsenic 
(6) As2O3 3 2H,0 + ae _ AsoOs5 + 4H 

: Tes As:03 =i As é 
+ ‘> 

(7) AsCl; +1. + 2HCl = AsCl; +°2HI 
1 AsCl; 3 As 
2 2 





(8) As2Ss same as reaction 4 


oron 
(9) (a) Na2B,0; a 2HCl a 5H,0 — 2NaCl —_ 4H 3BO; 
(b) HsBOs + NaOH = NaBO: + 2H;,0 
NaOH = H;BO; = B 


Cadmium 
“(10) CdS + 2HCI + I, = CdCl: + 2HI +8 
Cds _ Gd 8 
ae ee 
Ce 3G, 1 2KMnQi dB SOa Ss BORO: + ERO 
ts we a 4 4 
BAD, 020) srt: + YoMnSO, -+ 8H:0 + 10C0. 


2KMnO, CaC20. ., CaCO: _ CaO 


tJ 








. 10 52 24 a 2 2 
G2) CaCO; + 2HCI = CaCl, + CO; + H:0 
HCl Sa Me. = 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 
Carbon 


(13) Na2CQO3; + H.SO, = NasSO4 + H,O + CO2 
H.S8O, ely Na2CO3 
2 V 2 
(14) 2NaHCO; a H.SO, = Na.SO. — 2H.O a 2CO2 
H.S0O, = NaHCO; 
2 a di 
(15) KHC.0, + KOH = K.C:0, + H:0 
KOH = 204 
(16) H.C.20.. 2H,0 a 2Na0H = Nae Cs0; + 4H,0 
NaOR Hats ee 2H:0 


(17) C,H;COOH + NaOH = Guetta + HO 
NaOH = C,H;COOH 
(18) 5Na.C20.4 oe 2KMn0O, a "SH SO, = 5NaSO.4 = 
K.SO,4 + 2MnSO, + 10CO2 + 8H:20 
2K MnO, a Na»C204 
10 12 2 








Chlorine 
(19) NaCl + AgNO; = Seay. ERO 


(20) (a) Cl + KI = KCL an : 
(b) IT, a 2Na28203 = pees + 2Nal 


(21) CaOCl, + 2HCl = Gach, + H.0 + Cl 
CaOCl: 
= Ole et 


Chromium 
(22) K2Cr,O; + 6FeCl. + 14HCl = 6FeCl; + 2KCl + 
2CrCl; + 7H:O 


Roo= K.Cr.0; -_ Cr2Os xk Cr 
= OH = 3 

(23) K.Cr207 + 6KI -+- 7H2SO,4 = 4K.SO,4 -- Cr2(SO4)3 ae 
7H,0 +'3 


In 





I tone K.Cr.0; = Cr203 i Cr 
i 6 . =Om Mess 
Copper (KMnO, Method) 
(4) (a) 2CuSO, + 2KCNS + H,2S0; + H20 = 2CuCNS 
+ K.SO,4 + 2H280,4 
(b) CuCNS + NaOH = NaCNS + Cu0OH 
(c) 5NaCNS + 6KMnO, + 4H2S0, = 3K2SO, + 
6MnSO, + 5NaCN + 4H,0 


6KMnO, _ NaCNS _ CuSO, _ Cu 
SO Rare ee 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 


(25) ~ (Iodide Method) 
2CuSO, Opie es 2Cul é. herbs + I 


(26) (KCN Method) - 
(a) 2CuSO, + 2NH,OH = (NHi)280. + 


ee 
(b) Cu,80,(OH)2 + 6NH; + (NH vis 2504 
Cu( (NH)S0..H 
(ce) 2Cu(NHs3)4SO..H2O ae TKCN = soa at Leo aia 
+ NH.CNO + 2K.SO, + 6NH; + H.0 
KCN _ Cu(NH;).SO..H2O _ CuSO, in Cu 
ae? 7 Py; 7 
Todine 
(27) I, + 2Na.8.0;3 = Na.S.0, + 2Nal 


Na28203 . 
(28) KIO; + 5KI + 6HCl = 6KCl + 3H.0 + 3I2 








KIO; 5KI 
Cigar Teel BO 
(29) 10KI + 2KMnO, + 8H.SO, = 6K2SO,4 + 2MnSO4 + 
; 8H,0O + 5I, 
2KMn0, _ | 
10 Ti 


Tron 


(30) 6FeCl, + K:Cr.0;7 + 14HCl = 6FeCl; + 2KCl + 
2Cr€l;3 + 7H.O 


K.Cr,0; = 6FeCl, 1} Fe,0s it Fe 





6 ‘3 6 Pt Qaots ++ 
(31) 10FeSO, + 2KMn0,4 _ 8H.SO, = 5Fe.(SO,4)s + 
K.S04 + 2MnSO, + 8H.O0 
2K MnO, Ee. 10FeSO,4 £ Fe.,0; 8 Fe 


10a oP 10 e 1 
(32) 2FeCl, + 2KI = 2KCl + 2FeCl: + I 


I = FeCl; = Fe = £8208 





Lead 
(33) 2Pb(C2H;302)2 + K,Cr:07 + H.O0 = 2Pb@r0O4 + 
2KC:H;02 + 2HC2H;30, 
ee a Bates (as precipitating agent for lead) 
34 2PbCrO 4 6KI + 16HCl = 2PbCh + 6KCI + 
% oy 2CrCl; + 8H.0 + 31; 
Siw PbCrO, Pb zs K2Cr207 
PAS agra igy Sergi’ - 
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VOLUMETRIC QUANTITATIVE: REACTIONS, WITH 
: GRAM EQUIVALENTS (Continued) 
Manganese Mt ahihel nt 
2KMn0O.4 7 C2H204 ry nO», wa Mn 
10 - 2 OM YdOA2 

(36) (Bismuthate Method) Ey Jk (a) 
(a) 2Mn(NOs3)2 + 5NaBiO;s + 16HNO; = 5NaNO; 
‘(b) 9HMnO, + 5NasAsO3 + 4HNO; => 5Nas3AsO4 ot 
ONTO OMn(NOs)2) + 3H20 
2HMn0, mi Na;AsO3 ae Mn 
10 = 2 rick 
(87) (Persulfate Method) 
(a) 2Mn(NOs)2 + 5(NH,)2S20s + 8H20 = SsvI00 | 
5(NH,)2SO, + 4HNOs + 5H.SO, + 2HMnO. 
(b) 2HMnO, + 10FeSO, + 7H.SO, = 5Fe2(SOx)s + 
2MnSO,y+ 8H.0 





a | 





2HMnO; _ 10FeSO. | Mn 





10 10 5 


(38) (Volhard’s Method) 
3MnSO, + 2KMnO, + 2H20 = 5MnOz2 + 
K.SO, a 2H.SO, or 
6MnSO, + 5ZnSO, a 4K MnO, + 14H.O = 
4KHSO, + 7H2S0O,4 + 5Zn(OH)2.2MnO. 


2KMnO, | 3MnS8O, .38Mn 


10 10 10 


(39) (Ford Williams Method) 
MnO; + 2FeSO,. + 2H2S0. = MnS0O, + Fe2(SOu)s 
; + 2H.0 





2FeSO, _ MnO: _ Mn 
2 ,082%0! 2 





Molybdenum 
(40) (a) 2MoQs + 37n = MoO; + 3Zn0 wy can 
(b) 5Mo203 + 6KMnO, + 9H.SO,4 ‘= 10Mo00; + ' 
3K,SO0,4 + 6MnSO, + 9H.G 
6KMnO, _ Mo20; _ MoO; _. Mo , 


30 6 3 3 
Nickel. (KCN Method) 
(41) (a) 2NiSOW + 12NH,OH = 2Ni(NHs)sSOs + 12H,.0 
(b) Ni(NHs)sSO. + 4KCN = K.Ni(ON)a + ag 








4KCN) _ Ni(NH;).80¢' Ni 
8 x 8 wea 
Oxygen 
+ 8H:O + 50+ 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 
~2KMnO, — HQ: 
-10 2 
Phosphorus 
(43) (a) H3sPO,4 + 12(NH,.)2MoO, + 21HNO; = 
c T (NH,)3P04.12M003 a 21NH4NO; ey 12H,0 
(b) 2(NH,)3P04.12M00; + 46NaOH + HO = 
2(NH,)2HPO, + (NH,)2MoOg + 23Na2Mo0.,-+23H.G 
NaOH — 2(NH,4)sPO..12Mo00O; P.O; P 





1 46 weet 23 

24(NH,)s>MoO, + 2(NH:)2HPO« + 23H20 
(b) (NH4)2MoO, + HsSO. = (NH4)2SO. + H2MoOg 
(ec) 2MoO; + 3Zn + 3H2SO4 = 3ZnSO4 + EY ee 

Q 
(a) 5Mo,0; + 6KMnO, + 9H.S0. = 10MoO; +. _ 
3K.80,4 + 6MnSO, + 9H20 
6K MnO, ii Mo203 = (NH4)3P04.12Mo00O; ee 
IT C087 36 a 
P _ P.O. 
36ye 72. 








(45) (No ferric alum present) 
(a-b-c) as in Reaction 44 
(d) 12Mo:203 + O = Mo24037 
(e) MowOs7 + 14K MnO, + 21H2SO, = 24Mo0, + 
7TKSO4 + 14MnS0O, + 21H.0 


14KMn0O,z ae Mo24037 Le (NH,)3P04.12Mo003 = 

















70 70 35 
Pe PG; 
35 = 70 
Sulfur 
(46) HS +1. = 2HI +S 
m 2 
(47) H.SO, + 2NaOH = NaSO,. + 2H,0 
NaOH = aan 


j (48) NaHSoO, a NaOH = Na2SO, -f H,O 
NaOH = NaHSQ, 
(49) Na.SO; + I. + Hs = NasSO,g + 2HI 
NasSO: ; SOs, | 


s 
2 2 z 
(50) 2NasS.03 + T = NasS,0s ws 2Nal 
—— Na2S203 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 


Tin 
(51) SnCl, + Ip + 2HCl = SnCl, + 2HI 
I _ SnCle _ Sn 


2 2 





Titanium 
(52) (a) Tis(SOs)s + Fe2(SOu)s = 2Ti(SOx)2 + 2FeSOu 
(b) 10FeSO, + 2KMnO, + 8H.SO4 = 5Fe.(SOs)s + 
K.SO,4 + 2MnSO,4 aS 8H.O 
2KMnO, _ FeSO, _ Tia(SO.)s _ Ti 
POAC 1 kag S a | 





Tungsien 
‘58) WO; + 2NaOH = Na:WO, + H:20 
NaOH _ WO;'_ W 
1 TAT TEND 
Uranium 
(54) (a) U;03 + 4H2SO,4 = 2U0.804 + U(SOu)2 + 4H20 
(b) 5U(SOu)2 + 2KMnO, + 2H.O = 2KHSO, + 
2MnSO,4 + H.SO, + 5UO0:SO,4 
2KMnO, _ U(SOa)2 _ UG 
10 2 hier.) ee 
(c) U303 = 2U0;3 + UO, 
2KMnO,4 te U308 a 3U 


10 2 2 














Manage vO, 801 ee Vi012# SO | 

(55) (a 205 2m V204 SOs: 

BY 5.0, + 2KMnO, + 3:80. = 5V:0s + 
ae a «1 80. + 2MnSO, + 3H:0 


2K MnO. = V204 V20; Vv 





* Aral 2 2 1 
(56) (a) V.0; + 3Zn + 3H.SO, = V202 + 3H.O + 


3ZnSO, 
(b) V202 + 3Fe20; = 6FeO + V205 
(c) 10FeSO, + 2KMnO, + 8H.SO, = 5Fe2(SOu)s + 
K.SO, -f 2MnSO, a 8H.O 
2K MnO, pe FeSO, —Y V,0; a V 4 
if Eee 
57) (a) Asin Reaction 56 
(b) 5V202 + 6KMn0O, + 9HSO, = 5V205 a 
38K.SO,4 + 6MnSO, + 9H,O 
6K MnO, Aa V0; me V,02 * Vv 
SO ee ee te 
OIE: 
2 1 
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VOLUMETRIC QUANTITATIVE REACTIONS WITH 
GRAM EQUIVALENTS (Continued) 
Zinc ; 
(59) (a) Fe.(SO4)3 + Zn = ZnSO,4 + 2FeSO. 
(b) 10FeSO, + 2K MnO,4 + 8H.SO,4 => 5Fe2(SO.)3 — 
K2SO4 + 2MnSO,4 + 8H,O 
2KMnO, _ FeSO, _ Zn 
10-Me bb ip Se 2 
(60) 3ZnCl, + 2K.4Fe(CN). > K.Zn3(Fe(CN).)2 + 6KCI 
K,Fe(CN)s _ 3ZnCl, _ Zn 


3 6 2 


EFFICIENCY OF DRYING AGENTS 


Compiled by John H. Yoe 


A. Drying agents depending upon chemical action (absorption) for their 
efficiency :* 





Weights of residual water 
Substance vapor in dried air— Authority 
mg per liter 










RAPS as a Much less than 1 mg in|} Morley 
40,000 liters 

Meg(Cl04)2 anh....... Unweighable in 210 liters | Willard and Smitk 
Meg(ClO4)2.3H20.....| Unweighablein 57 liters | Willard and Smith 
1S {GRE ee he dor eae Booth and McIntire 
oa EEE ed SR ST | aA eta eee Smith 
KOH (fused). ; 0.002 Baxter and Starkweather 
Loe ee 0.003 - | Baxter and Starkweather 
MgO, 255.0. 0.008 Dover and Marden 
NaOH (fused).. 0.16 Baxter and Starkweather 
CaBrz 0.2 Baxter and Warren 

aO.. 0.2 Dover and Marden 
BO; Walton and Rosenbaum 
Baker Raut snes os EAS ee oho eae Smith 
CaCh (granular)..... 0.14 to 0.25 McPherson 
CaCle (fused)........ 0.36 Baxter and Starkweather 
SS Ob, See aa 0.8 Baxter and Warren 
BESTE IAA te o's. ole bss 1 eb Baxter and Warren 

1.4 Dover and Marden 


B. Drying agents depending upon physical action (adsorption) for their 
efficiency:*—Alumina (low temperature fired), asbestos, charcoal, clay 
and porcelain (low temperature fired), glass wool, kieselguhr, silica gel, 
refrigeration. 





* It should be noted that the efficiency of some drying agents (e. g. AleOs. 
aH:2O and anhydrous CaCl, and probably also BaO, anhydrous Mg(Cl0O,)2, 
Meg(ClO,4)2.3H20, anhydrous Ba(ClO4)2, and CaSOs4.3H2O) depends upon 
both adsorption and absorption. 
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ONE HUNDRED COMPLETED CHEMICAL 
EQUATIONS \’ 2.7 TaMUs 


eee ae 2KCI = 2HCl + K.PtCl, 
oPtCl, -+- heat = 2KCl + Pt + 2Cl. | 
. ye Caden -E NaOH = aie + H;0 
5 Na.,0, a 2H.O = 2NaOH + H 
2KMn0,z = 3H.SO, a 5H.O02 = K,S80, + 2MnSO, -- 
8H0 + 502 f 
6. 2KI + H.O.w = 2KOH +1 

7. 2AuCl;+3H.02,+6Na0H = =6NaC] + 6H,0. AikO ae 
(OH)., (brown) — 

9. 2NiCl,. + 4KOH + 7,0, — 4KCl + 2Ni(OH); (black) 
10. 2CoCl, + 4KOH + H.O,. = 4KCl + 2Co (OH); (black) 
11. MgCl, + NasHPO; fi NH; /=.2NaCl +’ MegNH.PO, 
12. 2BaCl, + K.Cr.07,+ H.O, = 2BaCrO, + 2HCl + 2KCl 
13. AlCl; + 3KOH = 3KCl 4+ Al(OH); 

14. Al(OH); + 3KOH ='3H.0 + Al(OK),; °° 
15. 2A1Ci;+3Na8203+3H20 = 6NaCL+3S$-+3S0;} 241 (OH), 
e 2CrCl;+3(NH,4)28+6H20 = 6NH,C1+3H.2S$+2Cr (OH); 
vie CrGls + 8NaC.H;02 + 4H20 + 3Cli= 6NaCl + 8HC.2 
iat 0. + Na,CrOu 

18. 2CrCl, =. 3Mn0O, + 2H.0 = ae + 2H.CrO,4 
19. K.Cr,07,+ 2KOH =.H,0, +.2K.Cr 
20. K; 2»Cr2O; + 6FeSO., 7A 7H:SO4 = as + Ky SOx + eres 

(SOa)3 + Cri(SOx)s 
21. K.Cr,07;' + 6HI + 4H3S0,°="K.S0O4 + Cri(SOi)s + 
7H.0 + 61 
22. K.Cr:0; + 14HC] = 2KCl ae aoe + 7H,0 + 38Cly 
23. FeCly'4+- 2KCN = 2KCl + \Fe(CN 
24. Fe(CN).+4KCN = K, [Fe(GN)< ] 
258 FeCl, +3NaCsH; One 3NaCl+ Fe(C2H302); 
26. Fe(C alts O2)3 + 2H.O = 2HC.H;0, + Fe(OH) s(CsH,0s) 
Dail eee + 6H.SO.4 a 6H,O = 2K.SO4 + FeSO, + 
3(NH4)2SO4 + 6C 
28. 2MnO, + SHICI = 4H.O + 2MnCl. + 2Cl, 
29. 2MnSO, + 5PbO.+ 6HNO;= 2PbSO.+ 3Pb (NOs)o+ 
te A + 2HMn0O, 
. 2HMnO, + 14HCl = 8H.0 + 2MnCl, + 5Ch 
31 MnSO4+ 2Na.CO, + O.= 2CO.+ NasSOx + NaeoMn0O, 
2KMnO, 10FeSO, + 8H.SO, = K»SO,4 ob 2MnSO, + 
bre, (SO,); + SH; 30 

33. 2KMn0O,.+3MnS0,+ 2H.0 = K.SO,+ 5MnO2+ 2H»SO. 

34. NiCl, + 6NHs; Ni(N H3)5C Cl. 

35. NiCl, + 2KCN = 2KCl + Ni(CN). 

36. Ni(CN). + 2KCN = ena 

37. CoCl, + 2KNO; = Co(NO:).+2KCl 

88. Co(NOs). + 2HNO, = H: 0 + NO + Co(NOs)3 

39. Co(NOsz)s; + 3KNO, = K;Co(NO.). 

40. 3Zn + SHNO; = ae ohne + 4H.O + 2NO 

41. Zn + 2KOH = K.Zn0O, + H 

42. Zn(OH)». + 2NH,Cl + 4NH, = = Zn(NHs3)6Cle + 2H.O 
43. ZnCl, + 2KCN = 2KCI + Zn(CN)>2 
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44. Zn (CN).+2KCN =K,Zn(CN)¥ | : 

45. soe + 8HNO; = Poe peat » + ie = 2NO 

47. 3HgCls Ay 2H.S = “4HCl + HEOS, (whité) 

48. Hg;Cl. S 2+ HS => 2HCl + 3H 

49. 3Hg(NOs3z)2 + 6FeSO, = ORANG), + Shean: + 3Hg 

50. 2Hg0l + 2NH; = NH,Cl + HgNH.Cl + Hg 

51. Hg.(NO;)2 + H.S = 2HNO; + HgS + Hg 

53. Pb(NOs3)2 + 2KOH = - Pb(OH): + 2KNO; 

54. Pb(OH). + 2KOH = K2PbO: + 2H.0 . 

55. 2PbCl. + H3S = 2HCl + PbCl..PbS (orange) 

56. PbCl..PbS + H.S = 2PbS + 2HCl 

57. 3PbS + SHNO; = 3Pb(NO;)2 + 4H20 + 2NO + 38 

58. BiCl; + H,O = 2HCl + BiOCl 

59.-SnCly! 4: KOH = 2KGCl’+ Sn(OH)> (white ppt.) \/ 

60. Sn(OH)s' + 2KOH = K2Sn02 + 2H30 (soluble) 

61. 2BiCl; + 6KOH = 2Bi(OH); + 6KCl 

62. 2Bi(OH); + 3K3Sn0, = 3H20 + 3K.Sn0; +: Bis (black) 

63. 3Cu +. SHNO; = 4H;0 -- 3Cu(N Oz) > Sa 2NO : 

64>'Cu + H.SOy = H.O + SO;+ CuO 

65. CuO + H.SO, = CuSO, + H20 

. 66. 2CuSO, + 2NHxOHs =) (NH}i)280, + CusSOz .(OH)3 
67. CuoSO0.(0H)2 + (NH) S04.+ 6NHs = 2[Cu(NHs) aes) 
(SOx) . H:O (soluble, blue) xO 

68. 2Cu(NH;).SO, ~H2O + PRON CuxACN)sNH4 . Ket 
2K.S0..+.6NH;, + NH,CNO +420 4 

69. Cd(NOs3)2 + 2KCON. = 2KNO; + Cd(CN), 

70. Cd(CN)> + 2KCN = K2Cd(CN), 

ap ihe BP tee “ HS = 2KCN +. SHON +'€dsS 

eh H;AsO 4 +H = H.0 a Ss + H;AsO; : 

Let 2H;AsO3 a ee = 6H;0 -- As.S3 

74. As.S; + 3(NH):5S = 2(NHy)sAs8; 

76, As.S5 + 3(NH,4)> S = 2(NH,)3As 

77. 2(NH,)3sAsS, + 6HCI] = AsoSs5 ++ “$ELS +6NH,Cl. Anti- 
mony reactions same as arsenic ; 

78. 3Sn + 4HNO; + H.O = 3H.Sn0; + 4NO 

79. SnCly + H2S = SnS + 2HCl 

80. SnS + (NH,)2S2 = (NH4)2SnSs3 

‘81. (NH4)2Sn83 aa 2HCl = = 2NH,Cl + H:S oa SnS> 

82. SnCl, + 2H»S = SnS. + 4HCl 

83. SnSe + (NH,)S = = (NH,4) 29nS3 

84. SnO, + 2KCN = 2KCNO + Sn (fusion) 

85. 2Au + 2HNO; + 6HCl = 4H,O + 2NO + 2AuCl; 

86, 2AgNO; + 2KOH = 2KNO; + H20 + Ag.O 

87. Ag.O + 2NH,OH = 2(AgNH;)OH + H,0° 

88. AgCl + 2NH,OH = Ag(NH;):.Cl + 2H:0 

89. AgCl + 2KCN = KAg(CN). + KCl 

90. 6NH,OH + 2NH; + 3Cl, = 6H.O + 6NH.Cl + N, 

91. 6NaOH + 3Cl, = 5NaCl + NaClO; + 3H.20 

92. H.SO,:-+ 2HI = H.O + H.SQ; + I, 
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93. H,SO,.+8HI =4H,0 +H.S +41, 
94. 2Na2S203 +I, =2Nal +NaS,0¢ 
95. H3PO,4 + 12(NH,4)2Mo0O, a 21HNO; = (NH) 3PO,. 
96. (NH,)3P0,4.12M00; + 24NH,0H. = (NH) 3P0,4 ob 
12(NH,),.MoO, + 12H,0 
sols 6FeSO, + 3H.SO, + 2HNO; = 3Fe2(SO,)s + 4H,O a 
98. Fe(NOs3)> + NO = Fe(NO;)2NO 
seh KCIO; + 3H.SO, + 6FeSO, = 3Fe.(SO.)s + 3H20 + 
100. Na.Si0; + 2NH,.Cl + 2H.O = 2NaCl + 2NH,OH + 
H.Si0O; 


A METHOD OF BALANCING EQUATIONS FOR 
OXIDATION-REDUCTION REACTIONS 


On the left-hand side of the equation write the formulae for 
all the compounds entering into the reaction. On the right- 
hand side write the formulae for all the compounds formed in 
the reaction. 


Determine the L. C. M. (least common multiple) of the num- 
bers representing the changes in valence per molecule of the 
oxidizing and reducing agents. 

The quotient obtained in dividing the L. C. M. by the num- 
ber representing the valence change per molecule is the number 
of molecules of that compound required, or formed. 

The reaction between FeSO., KMnOu,, and H2SO, serves to 
illustrate. Following the rule as given above we write, KMnO, 
+ FeSO, + H.SO.—>K.S0O, + MnS0O, +> Fe2(SO4)3+ H.O. 

The valence change of manganese is five, that of iron is two 
per molecule of Fe.(SO,);. The L. C. M. of these two numbers 
is ten. 

The quotient obtained by dividing the L. C. M. by the val- 
ence change of manganese is two. Therefore two molecules of 
KMn0O, are required. The quotient obtained by dividing the 
L. C. M. by the valence change of iron per molecule of Fe: 
(SO,)3 is five. Five molecules of Fe.(SO.4); are formed. Ten 
molecules of FeSO, are needed. From the two molecules of 
KMnO, used one molecule of K»SO, is formed, as well as two 
molecules of MnSO,. 

Bighteen sulfate radicals are used in forming the salts; ten of 
these radicals are supplied by the FeSO, used, the other eight 
must be supplied by the free acid. The sixteen hydrogens 
form eight molecules of water. 


The complete equation is, therefore, 


2KMnO, of 10FeSO, a 8H.SO,—> K:S0, of 2MnSO, + 
5Fe.(SO4)s oe 8H,0. 
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PROBLEMS 


THE METHOD OF SOLVING CHEMICAL PROBLEMS 
(From Talbot’s Quantitative Analysis, by permission.) 


Detailed solutions of a few typical problems are given below. 
The student should study these carefully, and assure himself 
that they are fully understood. 

1. A “chemical factor’ expresses the ratio between a specific 
quantity of a chemical compound and the equivalent quantity of 
some other body. For example, if it is wished to determine the 
weight of sulfur which corresponds to a specific weight of barium 
sulfate, the latter is multiplied by the factor, or ratio, repre- 


: 32.07 
sented by the fraction BaSo, OT 533 50 = 0.1373. It may also 


233.5. 32.07 
be expressed by the proportion BaSO,:S = wt. BaSO,:2, 
from which it is plain that z = —— wt. BaSO.. 
Again, if the weight of FeO in Fe.O; is desired, the facto 


2 FeO 144.04 mae 
becomes ¥e.0. ~ 160.04 ~ 0.9000. Similarly, the factor for 
K:0 94.22 


the conversion of KCl to K.0 18 2 KCl = 149.12 = 0.6320. 


The logarithmic equivalents of these values are called log 
factors. 

In the calculation of these factors, the atomic or molecular 
relations of the two substances must be kept clearly in mind; 
thus, it is plainly incorrect to express the ratio of ferrous to ferric 





eo » since each molecule of the higher 
- 23 

oxide must correspond to two molecules of the lower. Care- 
lessness in this respect is one of the most frequent sources of 
error. 

2. To calculate the volume of a reagent required for a specific 
operation, it is necessary to know the exact reaction which is to 
be brought about, and, as with the calculation of factors, to keep 
in mind the molecular relations between the reagent and the 
substance reacted upon. For example, to estimate the weight 
of barium chloride necessary to precipitate the sulfur from 0.1 
gram of pure pyrite (FeS:), the proportion should stand 

2 


.70 120.16 
2BaCl,2 H-O : FeS. = z:0.1, where z represents the weight 
y 915 


oxide by the fraction 
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of the chloride required. Each of the two atoms of sulfur will 
form a molecule of sulfuric acid upon oxidation, which, in 
turn, will require a molecule of the barium chloride for precipita- 
tion. To determine the quantity of the barium chloride 
required, it is necessary to include in its molecular weight the 
water of crystallization, since this is inseparable from the 
chloride when it is weighed. This.applies equally to other 
similar instances. a 

If the strength of an acid is expressed in percentage by weight, 
due regard must be paid to its specific gravity. For example, 
hydrochloric acid (sp. gr. 1.12) contains 23.8 per cent HCl by 
weight; z.e., 0.2666 gram. 

3. No rules for universal application to “‘indirect gravimetric 
analyses”? can belaid down. A single example will be explained. 

Given a mixture of KC] + NaCl weighing 0.15 gram, which 
contains 53 per cent chlorine, to calculate the weight of KCl 
and NaCl in the mixture. 

The weight of chlorine in the mixture is (0.15 X 0.53) or 
0.0795 gram. Assuming that this chlorine was all in combina- 
tion with potassium, the corresponding weight of KCl would be 
0.1672 gram (Cl: KCl = 0.0795 : 0.1672). This is an excess 
of 0.0172 gram over the actual weight of the mixture, and it is 
plain that this difference is occasioned by the replacement of 
certain of the molecules of potassium chloride, weighing 74.56 
units, by molecules of sodium chloride weighing 58.50 units. 
To express this, let it be supposed that the mixture is made up 
of mn molecules KCl and n’ molecules NaCl; then it may be 

: 4 


: 74.56 58.50 74.56 
said that nm KCl +n’ NaCl = 0.15 gram, and n KCl +2 
74.56 [ 
KCl = 0.1672 gram, then by subtracting the first equation 
74.56 


8.50 

from the second it is shown that n’ (KCl — NaCl) = 0.0172 
gram. That is, the difference in weight is equal to n’ times the 
difference in the molecular weights of the two eblorides.. The 
actual weight of NaCl present (x) is equal to 58.50n’, or, since 
; 0.0172 0.0172 , 

74.56. — 58.50) te (as = ai) Maes et 
be expressed in the form (74.56 — 58.50) : 58 50 = 0.0172: 2, 
from, which « = 0.0626. The weight of NaCl subtracted 
from that of the mixture gives the weight of KCl. ; 

The weights of the chlorides may also be calculated algebra- 


t 





ically by solving the equations x + y = 0.15 and aoe + 


35.45 
58.50" 
weight of NaCl in the mixture. 

4. It is sometimes desirable to weigh out such a quantity of 
stibstance for analysis, that the number of cubic centimeters of 
standard. solution entering into the reaction shall represent 
directly the percentage of the desired constituent. Thismay be 

916 


0.0795, where z is the weight of KCl and y is the 
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readily done, by considering the relation of the solution to a 
normal solution and the atomic or molecular weight of the 
desired component. For example, suppose it is desired to 
ealeulate such a weight for K.CO; in pearl ash, when a half- 
normal acid solution is used. Since half-normal acid and 
alkali solutions are equivalent, and since by definition the half- 
normal K»,CO; solution contains 34.55 grams per liter, each cubic 
centimeter of the acid solution must be equivalent to 0.03455 
gram KsCO;. Hence, 100 ce. would neutralize 3.455 grams 
pure K,CO; and this becomes the desired weight of the pearl 
ash. Similarly the required weight of limonite where the iron 
(Fe) is to be determined by means of a deci-normal K,Cr.O, 
solution is 0.5602 gram. 

5. One of the most frequently recurring cases In volumetric 
analysis is that in which it is wished to express the value of a 
specific solution in terms of some substance other than that 
against which it has been standardized as for instanee, the value 
of a permanganate solution which has been standardized against 
oxalic acid, in terms of iron. Although such problems appar- 
ently vary widely, there are common principles which can be 
applied to them all. These are stated below, and the student 
should assure himself that they are fully understood. 

Suppose, for example, it is desired to find the iron value (Fe) 
of a permanganate solution, of which 1 cc. is equivalent to 
0.006302 gram C.H2O,.2H.0. 

From a comparison of the reactions it is seen that 10 molecules 
of ferrous sulfate and 5 molecules of oxalic acid each react 
with the same amount (2 molecules) of the permanganate. 
These two quantities being, then, equivalent to the same third 
quantity, must be equivalent to each other; in other words, 10 
molecules of ferrous sulfate and 5 molecules of oxalic acid 
have the same reducing power. But, as stated above, the value 
is desired in terms of metallic iron (Fe), not FeSQ,, but as it is 
plain that 10FeSO, are equivalent to 10Fe, it is proper to make 
the proportion 


560.2 630.25 

10 Fe : 5C2H.0,4.2 H:O0 = : 0.006302 
in which x = 0.005602 gram... Here, again, as in example 2, it is 
necessary to include the water of crystallization in the molecular 
weight of the oxalic acid, as it is weighed with it. 

The same conclusion is arrived at, if we consider the relation 
of the solution to the normal. As given, it is deci-normal and 
must, therefore, be equiyalent to a deci-normal solution of iron. 
From the equations cited, it is seen that 10FeSO,, unite with 
50, therefore each molecule is equivalent to.1 hydrogen atom in 
reducing power. The normal solution must, then, contain 1 
gram-molecule of ferrous sulfate, or 56,02 grams Fe, and each 
cubic centimeter of the deci-normal solution would contain 
0.005602 gram, the value obtained above. 

Again, suppose the value of the same permanganate solution 
were desired in terms of molybdenum (Mo), the reactions with 
permanganate being 
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5Mo12O19 + 17Mn207 = 60MoO; + 34Mn0O, and 
5C2H204.2H20 + Mn:0; = 2MnO + 10CO>s + 15H.0. 
(Mn,0; is the anhydride of HMnO..) 


It is plain that in these equations as they stand, the molecular 
quantities of oxidizing agent are not equal. ‘They can be made 
so by simply multiplying the second equation by 17, and they 
then become, *e 


5Moy2019 + 17Mn.0, = 84MnO — 60Mo0O:;, and 
kore +17Mn;0; = 34MnO + 170 CO: + 
25 2VU. é 


It is now possible to reason in the same way as before, and to 
conclude that 85 molecules of the oxalic acid have the same 
reducing power as 5 molecules of the oxide Moi201», or 60 atoms 
of molybdenum. Accordingly, 

5758.8 10714.25 
60Mo : 85C:H204.2H:20 : : x : 0.006302 
in which 2 0.003387 gram. 

Since 5Mo,.0;, unite with 850, a normal solution of the 
former as a reducing agent, would contain 1/170 of the 5 gram- 
molecules or 33.87 grams Mo, and the deci-normal solution: 
3.387 grams per liter. This agrees with the values already 
obtained. 

6. It is sometimes necessary to calculate the value of solutions 
according to the principles just explained, when several succes- 
sive reactions are involved. Such problems may be solved by a 
series of proportions, but it is usually possible, after stating these 
to eliminate the common factors and solve but a single one. 

For example, suppose it is desired to express the value of a 
permanganate solution, of which 1 ec. = 0.008 gram iron (Fe), 
in terms of calcium oxide (CaO). The reactions involved in the 
volumetric determination of calcium are the following; CaCl, + 
(NH,)2C204 = CaC.0,4 + 2NH.,Cl; CaC.0,4 ot 1LSO, = 2H.0 
= CaSO, 4 C:H.0,:2H.0; 5C.H.O,4 : 2H.0 + 2K MnO, — 
3H.SO, = K.SO, + MnsSO, + 10CO: + 18H.0. 

From the considerations stated under 5, the following propor- 
tions may be made, 

10Fe bs 5C.H.0,.2H.0 = 0.008 pS 
5C.H20,4.2H:0 4 5CaC.0,4 =2:.Yy 
§CaC.0,:5CaO = y:z 
Canceling the common factors, there remains simply 
560.2 — 280.4 
10Fe :5 CaO = 0.008 : z 

Similarly, from the reactions, the equivalent_of the iodine 
liberated may be calculated in terms of MnO: as follows: 
Supposing the weight of iodine to be 0.5 gram then 

21: 2KT = 015 =z 

2KI:2Cl =z: y 

VE] VA OR apy 

2HCl : MnO:z = z:w 
Canceling the common factors, there remains 

21: MnO2 = 0.5: w 
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SOLUBILITY 
Abbreviations: W, soluble in water; A, insoluble in water but soluble in acids; w, sparingly 
I, insoluble in both water and acids; d, decomposes in water. *Certain salts occur in two 


No.| Rael Pe: ae ass Bares ie big Chey) Ca 
1 | Acetates Ww WY Steel esctee vis Ww WwW Ww Ww 
—(C2H302) |Al(—)s |NH«(—) Ba(—)2 |Bi(—)s |Cd(—)z |Ca(—)s 
2 |Arsenate a Ww A Ww A A Ww 
—(AsQ,) Al(—) (NHa)3(—) |Sb(—) Bas(—)2 |Bi(—) Cda(—)2  |Cas(—)e2 
3, lArsenite (). 4})sc.. a2. Ww A deep Sy) esau eg, |e Ww 
—(AsOs) NHsAsO2 |Sb(—) Caa(—)2 
4|Benzoate | ......-. Wee Sit rset Ww A Ww w 
—(C7H502) NHa(—) Ba(—)2 |Bi(—)s |Cd(—)2 |Ca(—)2 
5 |Bromide 


Ww Ww d Ww d Ww w 
AlBrz NH.Br SbBrs BaBre BiBrs CdBre CaBre 











6|Carbonate | ....... Westies. s.4 Will aah hedSe A> w 
(NH4)2COs BaCOs CdCO3 |CaCOz 
7 \Chlorate w Wa soonest, Ww as Ww w 
| —(Cl0s) Al(—)s |NH«(—) Ba(—)2 |Bi(—)s |Cd(—)2 |Ca(—)2 
8 |Chloride w Ww w Ww d WwW Ww 
AICl3 NHCl SbCl; BaClz BiCls CdCle CaCle 
9|Chromate | ....... Wy ivan g. Wap Paes. 5 A w 
—(CrOs) (NHs)2(—) Ba(—) Cd(—) |Ca(—) 
* 40 |Citrate Ww b ' Gcbed listen w etx A w 
—(CsHsO7) |Al(—) (NHa)a(—) Bas(—)2 |Bi(—) Cd3(—)2 |Caa(—)2 
di Cyanided of) co2,)e 0s Wie See Ww highad Ww Ww 
NHiCN Ba(CN)2 |Bi(CN)s |Cd(CN)2 |Ca(CN)z 
12 |Ferricy’'de .|...... Wifi. £ biowe UC. A Ww 
—(Fe(CN)e) (NHs)s(—) Baa(—)z Cds(—)2 |Caa(—)z 
13 |Ferrocy’de w Wir ts.ihtinneeen. We lig sesa tn A Ww 
‘ —(Fe(CN)s) |Ala(—)s  |(NHa)a(—) Bao(—) Cdeo(—) Cao(—) 
14 | Fluoride Ww w w w. Ww Ww w 
AIFs NH«F SbFs BaF2 BiF3 CdF2 CaF 
15 | Formate Ww WW: tite |} cA. Ww EW. w w 
—(CHO2) |Al(—)s |NH«(—) Ba(—)2 |Bi(—)s |Cd(—)2 |Ca(—)2 
16 | Hydroxide A Wink dll ep beet Ww ee A Ww 
ah Al(OH)3 |NHsOH Ba(OH)2 |Bi(OH)s |Cd(OH)2 |Ca(OH)2 
17 | Iodide Ww w d Ww A w Ww 
Alls NHI SbIs Bal Bils CdIs Cals 
18 | Nitrate Ww Wr a ate Ww d Ww Ww 
Al(NOs)3_ |NH«NOs Ba(NOs)2 |Bi(NOs)3_ |Cd(NOs)e |Ca(NOs)2 
19 |Oxalate A Wee Ulkecetntce w Ra Ww A 
—(C204) Alo(—)s  |(NHa)o(—) Ba(—) Bio(—)3 |Cd(—) Ca(—) 
20 | Oxide Bf SM keane w Ww A A w 
; AloOs Sb20s BaO BixOs CdO CaO 
21 | Phosphate A Weal We ceutetes A A A Ww 
AIPO, NHsH2POy Bas(PO4)2 |BiPOs Cd3(PO4)2 |Cas(POx)2 
22 | Silicate, KE  Vilhewekeecal eters Wear bn ee A w 
—(SiOs) Al2(—)s Ba(—) Cd(—) |Ca(—) 


23 |Sulfate Ww w eis a d Ww w 
Also(SO4)a_ |(NHa)2S0« |Sbe(SOx)s |BaSO« Bio(SOs)3_ |CdSOu CaSO, 


























24 (Sulfide d Ww A d A A w 
AloSs (NHy)2S —-|SboSs BaS BisSs CdS CaS 
25 |Tartrate w w Ww w A A w 
—(CsH406) |Ale(—)s |(NHu)o(—) |Sbo(—)s |Ba(—)  |Biz(—)s |Cd(—) |Ca(—) 
26 |Thiocy’te | ..... : WY mel erick We | 6.8 ee Ww 
NHsCNS Ba(CNS)s Ca(CNS)2z 
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CHART. toe 


‘soluble i in water but Soca in acids; a, insoluble in water and only sparingly soluble in acids; 
moc 





ions. 









Co(—)e 


w) A 
Cos(—)2 


Cu(—)2 
A 
Cus(—)2 


CA. A 
CosHs(—)s |CuH(—) 





Fe » WwW 
. 'Co(—)2 
Mgt (E)* abet WW 
CrBrs |CoBr2 
bea 
CrCOs CoCOs 
Pet eer N . WwW 
‘ ' Co(—)z 
CrCis CoCls 
i | A 
,, |Co(—) 
is Ww 
Co3(—)2 
| A 
CON): |Co(CN), 
oF | eae I 
5 Cos(—)s 
ce) es rate! 

: Co2(—) 
14} W(a)* Ww 
CrF3 CoF2 
15 Ww 

Co(—)2 
16 A A 
Cr(OH)s Co(OH)2 
17 Ww 
Crip Col2 
18 Ww 
Cr(NOs Co(NOs)2 
19 A 
Or(—) Co(—) 
20] 4 :a A 
| CrsOz CoO 
21 w A 
Cra(POs)2 | Cos(POs)2 
72) eS) A 
: CooS8iOs 
23 Wwth* Ww 
Cra(SOu)s CoSO0, 
24 d A 
CraSs CoS 
25 4 w 
Co(—) 
26) Ww 
ai Co(CNS)o 


: WwW 
Cu(—)s 


A 
Cu(CN)s2 
I 
Cus(—)2 
I 
Cus(—) 
_ Ww 
CuF2 
Ww 
Cu(—)2 
Hi A 
Cu(OH)>2 
a 
Cul 
Ww 
Cu(NOs)2 
“yA 
Cu(—) 
A 
CuO 
A 
Cus(PO4)2 
A 
Cu(—) 


Ww 
CuSO, 


A 
CuS 

w 
Cu(—) 


d 
CuCNS 








jofuie ae > 


LE bs word 


Ww 
HNO; 


w 
C2H204 
Ww 
H202 
w 
H3PO4 
I 
H2Si03 
Ww 
H2S04 


Ww 
2S 


Ww 
CsH605 
l w 





NSH 


a 
Fe(CN)e2 

I 
Pes(—)2 

I 
Feo(—) 

w 
FeF2 

w 
Fe(—)e 

A 
Fe(OH)2 

w 
Fels 

Ww 
Fe(NOs)2 

A 
Fe(—) 

A 
FeO 


A 
Fe3(POs)2 


w 
Fe(—) 





w 
Fe(CNS)2 









a 
Fes(—)s 

w 
Fe 

Ww 
Fe(—)s 

A 
Fe(OH); 

Ww 
Fels 

Ww 
Fe(NOs)s 

w 
Feo(—)3 


A 
FeO 


Ww 
Fe2(SOx)s 

d 
FeeS3 

w 
Fe2x(—)s 


Ww 
Fe(CNS)s 











w Ww 
—(C2H3Q2) |Pb(—)2  |Mg(—):  {Mii—)e | He(—) 
2 | Arsenate A A w A 
—(AsO.) |PbH(—) |Mgx(—) |MnH(—) |Hex(—) 
SjArsenite® | ....... w A A 
—(AsOs) Mgs(—):  |MnsH«(—):| Hea(—) 
4 |Benzoste w w Ww A 
—(CrHs02) |Pb(—)2 |Mg(—):  |Mn(—): |Hez(—)s 
5 |Bromide w w w A 
PbBre MgBro MnBre HgBr 
6 |Carbonate A w w A 
PbCOs | MgCOs MnC0; Hg2CO; 
7 |Chlorate w w w Ww 
—(Cl0s) |Pb(—): |Mg(—) |Mn(—)2 |Hg(—) 
8 |Chloride w w a 
PbCle MgCls MnCl HgCl 
9 |Chromate A he - 1). pacha w 
—(CrO) {Pb(—) |Me(—) Heg:(—) 
10 (Citrate w Ww w w 
—(CsHsOx) |Phs(—)2 | Mgs(—): MnH(—) | Hes(—) 
11 |Cysnide w Witt 4 a0 cath. A 
Pb(CN): |Mg(CN)s HgCN 
12 |Ferricy'de w Wks 1S Seas: cae eess eae 
—Fe(CN)s |Pbs(—): | Mgs{—): 
13 |Ferrocy’de a w AS 1 Riwos 
—Fe(CN)s jPbx(—) |Mg:(—) | Mn2(—) 
14 | Fluoride w w A d 
PbF: MgF» Mnf: HgF 
15 | Formate w Ww w w 
—(CHO:) |Pb(—)2 {Mg(—)2 |Mn(—): |Hg(—) 
16 | Hydroxide w A A ; 
Pb(OH): |Mg(OH)z | Mn(OH): 
17 |Iodide w Ww w 
| Poly Mgl: Mol: Hgl 
18 | Nitrate w i w w 
Pb(NOs)2 |Mg(NOs)2 |Mn(NO3)2 |HgNos 
19 |Oxalate A w w a 
—(C:0.) |Pb(—) |[Mg(—) |Mn(—) |Bgx(—) 
20 |Oxide w A A A 
PbO MgO MnO Hg:0 
21 | Phosphate A w w A 
Pbs(POx)2 | Mgs(PO.)2. | Mns(POs)2 |HesPOs 
22 |Silicate A A y.* i eae 
|—(SiOs) Pb(—) Mg(—) Mn(—) 
23 |Sulfate w w w w 
PbSO, MgSO, MnS0,y HgS0; 
24 [Sulfide A d ! I 
PbS MgS |MnS Hg:S 
25 |Tartrate ! w w I 
—(Ci:HeOe) |Pb(—) | Me(—) Mn(—) Hg-(—) 
26 |Thiocy'te 4 s A 


| w V w 
|Pb(CNS)s| Mg(CNS): |Mn(CNS)2 
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| Sn” | Sr | Za | Pt 
ad Wil aw er 
Sn(—)}: Sr(—)s Zn(—)2 
ee nceien: w <P oe 
SrH(—) Zns(—)2 
A (On Oe ees Fe re 
Sns(—)s Sts(—)2 
Zn(—)2 
w Ww w 
SaBrz SrBre ZnBrz PtBrs 
et w Se 
SrCO; ZnCO; 
w i eh el ae OS 
Sn(—)z Sr(—)2 Zn(—)2 
w w Ww 
SnCle SrCle ZnCle PtCh 
A w W «ob ses5250. 
Sn(—) Sr(—) Zn(—) 
AS oe A w Fe Ree. 
SrH(—) *|Zns(—)2 
gece w A I 
Sr(CN)2-|Zn(CN)2__—‘|Pt(CN)s 
A w BES Fic ee 
Sna(—)e Srs(—)e Zns(—)e 
a w L eS -e5s 
Sne(—) Sre(—) Zn2(—) 
w w Ww w 
SnF2 SrF: ZnF2 Pts 
Pes ree w Ww hee 
Sr(—)2 Zn(—)2 
w A og 
Sn(OH):  {Sr(OH): Zn(OH)2 Pt(OH)s 
w w w I 
Sale SrIz ZnI2 Pte 
d w w w 
Sn(NOs)2  |Sr(NOsj2 |Zn(NOs)2_ | Pt(NOs)« 
A w a, ses 
Sn(—) Sr(—) Zn(—) 
A w w A 
SnO SrO ZnO PtO 
A A Ae > Wor... 53. 
Snsx(POg2 | Srs(POx)2 Zns(PO.)2 
ee A Ph an 
. Sr(—) Zn(—) 


a, | 
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SOLUBILITY OF 


@, the absorption coefficient, is the volume of gas when reduced to 0° and 760 
mi., absorbed by one volume of water when the pressure of the gas itself, without 
the aqueous tension, amounts to 760 mm. 


q@ is the weight of gas in grams dissolved in 100 grams of water when the total 


pressure (i.e., ‘the sum of the partial pressure of the gas plus the aqueous tension 
at the given temperature) is 760 mm. 


Nitrogen * 
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S) aarTaw vi Ammowmes to Yr 
lis ee of gas i in c.c, dissolved by one volume of water when the tota) 


pressure (i.e., the sum of the partial pressure of the gas plus the aqueous tension 
at the given temperature) is 760 mm. 






Sulfur my fe : (it 
Dioxide d Air * 






fee) Carbon > Hydrogen 
Monoxide. Sulfide 






%Y%Ox in dis- 
solved air 








SBEREREREE ESE REC ERR RR ER ERE P EEE 
APSIIBSSSSRECANRSELBSSBSSASRASAS 


OCHIADUPWNHS |. ea 





.05470|0. 007233) 21 : 
0. pre 





am 











~04254/0 005530) 16 . 
.04188]0. 005435) 16. 
-04124]0.005342)16. 


“04393 0. eo 


. 











bet pet 


-02700|0.001984 
es 0.00113 


| BRErES 
85 


-0263 |0.00000 


ae psd a ble ll a 








Cubie centimeters of air (free from CO2 and NHs) dissd. in 1000 e.c, H:O 
barometer at 760 mm. (total pressure), 


a. 
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SOLUBILITY OF AMMONIA IN WATER 

















0°C 20°C 40°C 
Press. : 
NH;3,mm 

g/g em3/cm3 g/Z em3/cm3 g/g em*/em$ 
LOOMS (RIB OeR Jddte 0.497 652.9 |... pe eens 
SOOW hl gohan liar 0.544 714.6 0.329 429.6 
900 0.997 1312 0.588 v ie be oe Ter oTs 
1000 1.094 1440 0.629 826.2 0.386 504.0 
1100 1.192 1569 0.669 878.8 | . .chieeeeiiek. 
1200 1.288 1695 0.707 928.8 0.433 565.4 
1300 1.388 1827 0.745 973.7 | Soa eee 
1400 1.488 1958 0.781 1025.9 0.472 616.3 
1500 1.588 2090 0.815 1070.6 |. ..9.4 beeen 
1600 1.688 2221 0.847 1112.6 0.508 663.3 
1700 1.778 2340 0.877 1182.1 | 7.2.08 See 
1800 1.847 2431 0.906 1190.1 0.543 709.0 
Ae | eee ae | 0.934 1226.9 eer ney oe 
BOOS [P2R0024 0.959 1259.7 0.577 753.4 
PA) ae ee Ce 0.984 1292.6 ‘| “os VO qi. GRY 
et ey ies ee 1.007 1322.8 0.611 797.8 
ZBOO Gere. 4 1.029 1351.7 ()°°O]029 ee. Cee 
2400). fice. 1.052 1381.8 0.644 840.9 
26005) Lawn. 4 1.074 141053 oO 0 GREE Oks 
2600.) | ME 1.096 1439.6 0.676 882.7 
SION TE TH. ¢ iy bbe 1467.3 (7 SSE ee 
PEON ee PR AA 1.140 1497.4 0.706 921.7 
ZOOOR TS. € 1.162 1526.4 I)" OCR ae ee 
S000 = ear. 1.185 1556.6 0.732 955.8 
BLOOM POOr VEL ¢ 1.207 1585.5. «])) “SOR ee ae 
SOOT Waser. £ 1.230 1615.7 0.758 989.8 
3800 token & TPOTO.G JOU Re eM AO: OD 
3400 2 Ge. OS Ga Bt EO . 0.784 1023.7 








SOLUBILITY OF VARIOUS GASES 


Henry's Law Constant, K 
K = p/zx where p is the partial pressure of the gas in mm and x the mole 


fraction of the gas in solution. 





Value of K at t°C 


























Gas 

ft = 0° 10° 20° 30° 40° 50° 60° 

X1077 XK. LOFT LOS XK 1O-24 KX LOR 10-7 |X 10-7 
Argon.) Jie tA5s, 4 1.635 | 2.089 | 2.511 | 2.895 | 3.265 |.3.632/ ..... 
Helium), 19,2348. 2 9.78 9.54 9.50 9.39 9.19 BTS. Gye. 
Kryptonsni ess 0.945 | 1.170 | 1.510 | 1.850 | 2:182 | 2.471} 2.649 
Weon. ... Suva 2 8.67 7.69 6.76 5.71 4.37 A) es 
Osone jaan d 0.1475| 0.1884} 0.2856) 0.4548) 0.9110) 2.085) = 
Radon .s28bee 0.1855] 0.2805} 0.397 | 0.526 | 0.663 | 0.792) 0.894 
Kenoni.. | VL SS. AY Ga. ewes Ba ace oe 0.9629; 1.176 ,- | as 
Acetylene....... 0.0547) 0.0727} 0.0917] 0.111 |'. -.0iee eee 
aoghtcrieree st an as 0.9547| 1.4386] 1.9978] 2.5976] 3.218 | 3.794] 4.289 
Ethylene........ 0.419 |°0: 584 | ‘0. 774"'\"'0.962) ee eee 
Methane........ 1. 6994) 2.2575] 2.8531] 3.408 | 3.946 | 4.385) 4.757 
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INDICATORS 


R. T. Thomson’s table, showing the hydrogen atoms replaced by NaOH 
or KOH when a compound neutral to the indicator is formed. The blank 
spaces indicate that the end-reaction is obscure. 


(From Cohn’s Indicators and Test-papers, John Wiley and Sons, pub 
lishers, by permission.) 











¥ Methyl- : : 
Kei Stencia Seaxigs Phenolphthalein Litmus 
Cold Cold Boiling |Cold | Boiling 
Sulphuric....... H2SO4 2 2 2 2 2 
H hloric....| HCl 1 1 1 1 1 
Nitrigws.. .../2h t- HNOs 1 1 1 1 1 
Thiosulphuric. ..| H2S20s 2 2 2 2 Z 
Carbonic....... H:COs 0 1 dilute 0 # 0 
Sulphurous..... H2SO3 1 2 ae a x 
Hydrosulphurie. .| H2S 0 1 dilute 0 re G 
Phosphoric... . . H3PO; 1 2 ¥ =e $ 
Arseni -HsAsO, 1 2 “i we 
H3AsOs 4 ai 0 0 
NOz indicator 1 1 Pe: 
destroyed 
HuSiOu | 0 le uy 0 0 
H3sBOs 0 Be - ais 
HeCrO, 1 2 2 & 
20204 oe 2 Zz 2 z 
HC2H302 1 1 |nearly 
-| HCsH7O2 1 1 {nearly 
HeCsHiO, 2 2 \nearly 
HOC3H;03 1 1 
H2C.HsOs 2 2, 
HsCsHs0; oe a 








TABLE OF INDICATORS 


Due to hydrolysis of the salt formed, the composition of a 
weak acid solution titrated against a strong base is basic 
(when equivalent amounts of acid and base are present) 
and of a weak base against a strong acid is acid. A truly 
neutral titrated: solution has the same concentration of 
hydrogen ions (H*) and hydroxyl ions [OH] as water. Water 
has 2 concentration of [H*) ion of 107* and of [OH7} ion of 
10-7 at 25°C. As an index of the acid intensity the expression 
pH is employed and is equal to the logarithm of the reciprocal 


of the hydrogen ion concentration; i. e., pH = log per 


liter. From this it follows that the pH of a neutral solution 
is the same as that of water; viz., 7; an acid solution has a 
pH less than 7 and a basic solution has a pH greater than 7. 
Those indicators in the table below with a * are the Sorensen 
selected indicators; those with a # are the Clark and Lubs 


_ selected indicators; those with the ## are Cohen’s supple- 
ment to the Clark and Lubs selection; those with the # are 


the Eastman indicators. 
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TABLE OF INDICATORS (Continued) 





Indicator 





ir vty a ee 
pH Range | Observer — 
Matveine,c.ce atl ee tines ol rate cre terete 0. 20 ae 
a-Naphtholbenzein . 53) I ls 
s— 
Methyl Red (para). 0-2 E 
Methyl Violet..... - 0-2 E 
: 0.1-3.1-* ~ 
Tode@osing:. ibe. » 0:3-0 |B) 
4-5 JE} 
Benzoyl Auramine. . 0.1-1E 
Quinaldine Red. ‘1.2B 
Diphenylamino-azo- 1.2-2.1 * : 
benzene : : 
Tropeolin 00....... Orange IV; diphenylamino| 1.4-2.6* 
azo-p-benzene sulfonic acid 1-3 E 
Metanil Yellow... .|Diphenylamino-azo-m-ben-} 1,2—2.3 *B} - 
zene sulfonic acid H 
Meta Cresol Purple.|.........5...- a PIRES OT 1.2-2.8 HH 
7.4-9.0 
Thymol Blue....... Thymolsulfonphthalein * 1.2-2.8 # 
8.0-9.6 
Bengylanilinesazo- jr... 0 tela ke Hono le siete os 1.9-3.3 * 
benzene sulfonic 
acid 
Ethyl Orange...... Diethylaniline orange; sodium 24 E 
(or ammonium) diethylani- 
line-azo-benzene sulfonate 
Bengopurpurin 4B. 2]t adc 5 sate vestry os P= | weber 2-4 
Benzylaniline-azo- 2.3-3,3 * 
benzene 
Red Cabbage Ex- |Wild cabbage; sea cabbese: 2.44.5 |Walbum 
tract Brassica oleracea 
m-Chloro-diethyl eli ras al 2.6-4.0 * 
aniline-azo-p- 
benzene sulfonic 
acid 
p-Dimethylamino-. |Butter yellow;.benzene-azo-| 2,9-4.0 * 4 
azo-benzene dimethylaniline 3-4 E 
Congo Red........ Sodium pei Ag a ala 3-5 E Prideaux 
naphthionate 
2°5-DinitrohyorOanle saree uae nie eo Seer es 3-9 Henderson 
quinone and 
Forbes 
Bromophenol Blue.. Tatyabroxpopbeneleullda; 3.0-3.6 #E} : 
phthalein 
Methyl Orange!,.. .|Tropeolin D; orange IIT; 2.9-4.0 E 
Helianthine; Lunge’s Tndi-| 3)1-4)4 : 
cator 
a-Naphthylamino- |-.......... (SLI Oti . RR 3.5-5: 7) * 
azo-p-benzene 
sulfonic acid 
a-Naphthylamino- ile.cn « yay sl 6s eg sates TF 3,7-5.0 * 
azo-benzene 
Broih''Cresol ‘Green .} }.1). A. GAN. OTR OO 3.8-5.4¢# 
p-Sulfo-ormethoxys (|. 0c -sldi vs week alone oe 4.0-4.6 BE), , 
benzene-azo-di- 4. 
methyl-a-napthy- ; 
lamine 
Jodeosin. .......65- See todeosin above.... 64 6.465 4-5 
0.3-0 


: Synonym 




















1 Methyl Orange may be used in the presence of carbon dioxide or hydro 
gen sulfide. 


940 


®. 


a. 







— 


p-Nitrophenol: (-21.)..-------+-+-- eee eseereee 
Sodium Alizarinsul-|......--~.-.-----++ss225+- 


fonate __ 
Brom Phenol Red..|....-.-------- 
Bromocresol Purple./Dibromo-o-cresolsulf 












‘onphtha- 





lein 
Pinang. 25s... - Roots of madder; 
Rubia tinctorum, Lin. 
Dihydroxyanthraquinone; 
Schaal’s Indicator. 
Dimitrobenzoyle = [-.----+- eee eee rete erteee 
neurea 
Bromothymol Blue 
Anisolesulfon- «ee ee ee ee eee cert ee eeerees 
phthalein 
Curcumin.........- Turmeric Yellow; cureum- 
min; roots of Curcuma 
longa L. a 
Brilliant Yellow... .|..------------+eee errr et: 
Neutral Red. .|Toluylene Red 
Phenol Red. . _.|Phenolsulfonphthalein 
Rosolic acid .|Aurin; aurin red; corallin;} 


p-rosolie acid 
Gyanin.......--.--- Quinoline Blue; diamyl- 


cyanine iodide 


f@Naphtho- =Ef.------ +--+ eee reece: 
ph ein 
‘eS o-Cresolsulfonphthalein 
Meta pliPnenie. Vo ac. 2 <sleman Yann es asen = 
Tropeolin 000...... Orange I; Orange B; sodium-| ; 





naphthol-azo-benzene — sul- 
fonate; von Muller’s indi- 


eator 


| -- TABLE OF INDICATORS (Continued) 
















coety 
Or WO” 





- HHH 


it 
bi ot: 
a. 


Orensen 


aie NOOO 
2 


eee 
of 3d 
bt 


‘ElLubs. and 
ki 


i f 
hon 
tl» bd 


ho 
4, 

* 7 Woy 
ek et 


Non 
bo 
4 


ary 
ou 
i 
be 
bo 
= 
i ld 
ef 


7-8 |Prideaux 
7.2-8.6 |Sdérensen 


and 
Palitzsch 
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TABLE OF INDICATORS (Continued) 


















Indicator Synonym | pH Range | Observer 
Thymol Blue........ See thymol blue-above....... 8.0-9.6 ao 
1.2-2.8 f# 
a-Naphtholbenaein,||;. 5 sacra scl are ae cles sis Sool. 8.9E 
Cresolphthalein..... o-Cresolphthalein 8.2-9. i 2 
8-1 
Phenolphthalein®. . . .| Dihydroxyphthalophenone; |} _ 8.3-10 *E 
Luck’s indicator 
Dinifrohydro-0. Vek Acjesdsee sesso s erence 9-10 E 
quinone Acetate 
Alizarm Yellow R...|/Sodium_p-nitrobenzene-azo- 910 E 
salicylate 
MetranitrOpHenGl=o eo ils sui civie si visited) sielsiersra.e42 elsia.0 9-10 E 
sulfonphthalein 
Thymolphthaletn. 079 sh wc is wire toneneuay v4 00) tepandiasdton iors 9.3-10.5 * 
10-11 E) 













Alizarin Yellow G.... pany obenmaicraeoes lene 10.1-12.1 * 
acii 
Alivarind Blue BSc VS ble ic bre teresa s ap RM rotates Sx 11-13 |Prideaux 


POWTer OO UIG so soc alos en snes aye o's eeeelelaite eieteyelele a 11-13 __|Prideaux 





























TropeolinO.js2.2 kee Resorcine-azo-benzene-sul- 11.1-12.7 *E 
fonic aci 
Sodium) Indigodistl="s 9). 2. o+.-.:< are se 446) 0 wrerelonatereion 12-14E 
TONGS one ces os 
1,3,5-Trinitrobenzene |........... Ser ro 14-14.3 E 





2 Phenolphthalein may be used in the presence of weak acids. 
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PREPARATION OF CLARK AND LUBS INDICATOR 
1 SOLUTIONS 


To prepare a 0.04% indicator reagent, 0.1 gram of the dry 
indieator is mixed in a mortar with the number of cubic centi- 
meters of 0.01 N sodium hydroxide as given in the table below 
and the mixture diluted to 250 ce with water. Such solutions 
give satisfactory results when five drops of indicator are added 
to 10 ec of the solution to be tested. 














0.01 N 0.01 N 
Indicator NaOH Indicator NaOH 

ce cc 
Brom cresol green.....| 14.3 || Chlor phenol red....... 23.6 
Brom cresol purple... .| 18.5 |) Cresol red...........-- 26.2 
_ Brom phenol blue..... 14.9 || Meta cresol purple..... 26.2 
_ Brom phenol red...... To Oy Phenol Pedo ew Aeros « 8.2 
Brom thymol blue..... 16.0 ||.Thymol blue....-...... 24.5 








CONVERSION FACTORS—pH TO E. M. F. 


When the half-cell: 
KCI (saturated)|KCl (0.1N), HgCl (s)|Hg is used as a stand- 
ard of reference and it is assumed, arbitrarily that in the cell: - 


Pt, He (1 gee am (unknown activity)|KCl (saturated) 
: B 


[KCl (0.1N), HgCl (s)|Hg 
Cis D 


the potential difference at B remains constant with variations 
of “H (unknown activity)” and that the sum of the potential 
differences at B, C and D is = as follows: (cf. Clark: Deter- 
mination of Hydrogen Ions, 3d Ed., 1928). 


DEE AFA cio oe ass os 2S EO [as | 20 f 25 | 20 


Potential difference (2) volts... .|0.3380)0 .3379)0 270) 3371 
| 


(0 ee eee a 





coge Sr eee Se 














5° 6 00 BAA eee see ace 35 | 38 40 
Potential difference (=) volts........... 0 2305) 39610. 8358 
__ SRE ee EE 
then, 

pH pee. where T is the absolute temperature. 


~ §.00019832 x T 
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CaLoMEL ELECTRODE = >) ot 
The voltage of the calomel electrode at 25°C. is for the half- 


cell: 

Hg|HgCl, (N) KCl|| = 40.2822 

Hg|/HgCl, (0.1N KCl)|| = +0.3376 

Hg|HgCl, (saturated) KCli| = +0.2458 
From this the relation of the E. M. F. and pH (of a cell com- 
posed of a hydrogen electrode and one of the calomel elec- 
trodes) is given by: 

: E. M. F. — 3 3 

pH =——p prorat 28°C.) 


QUINHYDRONE ELECTRODE 


The normal electrode potential (£,) of the quinhydrone 
electrode referred to the normal hydrogen electrode at ¢°C. 
is given by the expression: 

E; = 0.7177 — 0.00074 


McILVAINE’S STANDARD BUFFER SOLUTIONS 


Stock solution A: 0.1 molar citric acid (CsHsO7) sofution. 
tees solution B: 0.2 molar disodium phosphate (Na2HPO.,) 
solution. 19 

















pH aye A Py B pH ate A ier B 
BD 19.60 0.40 5.2 9.28 10)..72 
2.4 18.76 1.24 5.4 8.85 11.15 
2.6 17.82 2.18 5.6 8.40 11.60 
2.8 16.83 Bish h oo 7-94 42.09 
3.0 15.89 4.11 6.0 ton 12.63 
3.2 15.06 4.94 6.2 6.78 13.22 
3.4 14.30 5.70 6.4 6.15 13.85 
3..6 13.56 6.44 6.6 5.45 14.55 
3.8 12.90 7.10 6.8 4.55 15.45 
4.0 12.29 tear 7.0 3.58 16.47 
4.2 De er 8.28 ee, 2.61 17.39 
4.4 11.18 8.82 7.4 Leoo 18 17 
4.6 10.65. 9.35 7.6 1:27 18.73 
4.8 10.34 | 9.86 7.8 0.85 19.15 
5.0 SY AGS | 10.30 8.0 0.55 19.45 
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pH VALUES FOR POTENTIOMETER READINGS 
Harold V. Gaskill 
” The following table presents pH values for various potentiometer readings 
using the quinhydrone thalf-cell and saturated calomel half-cell at 25°C. -'Dhe 


ar ent is potential in millivolts and the table entries are in terms of pH. 
e table was constructed upon the following formula: 
‘eo H= 0.4538 — Ey 
PE 7 0.0591 
in which Ey is the observed potential in“volts. 
~The temperature factor is 0.77 millivolts per degree, to be added above 
25°C and subtracted below 25°C. ’ . 
Polarity is reversed above 7.68 pH. 


‘Milli- 








syolts oD cctg a 2 | Sot 5 6 Ef 8 9 
0 | 7.6785 7.6768 7.6751 7.6734 7.6717 | 7.6700 7.6683. 7.6667 7.6650 7.6633 
1 | 7.6616 7.6599 7.6582 7.6565 7.6548 | 7.6531 7.6514 7.6497 7.6480 7.6464 
2 | 7.6447 7.6430 7.6413 7.6395 7.6379 | 7.6362 7.6345 7.6328 7.6311 7.6294 
3 | 7.6277 7.6260 7.6244 7.6227 7.6210 | 7.6193 7.6176 7.6159 7.6142 7.6125 
4 | 7.6108 7.6091 7.6074 7.6057 7.6040 | 7.6024 7.6007 7.5990 7.5973 7.5956 
& | 7.5939-7.5922 7.5905 7.5888 7.5871 | 7.5854 7.5837 7.5821 7.5804 7.5787 
6 | 7.5770 7.5753 7.5736 7.5719 7.5702 | 7.5685 7.5668 7.5651 7.5634 7.5617 
7 | 7.5001 7.5584 7.5567 7.5550 7.5533 | 7.5516 7.5499 7, 5482 7.5465 7.5448 
8 | 7.5431 7.5414 7.5398 7.5381 7.5364 | 7.5347 7.5330 7.5313 7.5296 7.5279 
9 | 7.5262 7.5245 7.5228 7.5211 7.5194 | 7.5178 7.5161 7.5144 7.5127 7.5110 

40 | 7.5098 7.5076 7.5059 7.5042 7.5025 | 7.5008 7.4991 7.4975 7.4958 7.4941 


11 | 7.4924 7.4907 7.4890 7.4873 7.4856 | 7.4839 7.4822 7.4805 7.4788 7.4771 
12 | 7.4755 7.4738 7.4721 7.4704 7.4687 | 7.4671 7.4653 7.4636 7.4619 7.4602 
413 | 7.4585 7.4568 7.4551 7.4535 7.4518 | 7.4501 7.4484 7.4467 7.4450 7.4433 
14 | 7.4416 7.4399 7.4382 7.4365 7.4348 | 7.4332 7.4315 7.4298 7.4281 7.4264 





45 | 7.4247 7.4230 7.4213 7.4196 7.4179 | 7.4162 7.4145 7.4128 7.4112 7.4095 
16 | 7.4078 7.4061 7.4044 7.4027 7.4010 | 7.3993 7.3976 7.3959 7.3942 7.3925 
17 | 7.3909 7.3892 7.3875 7.3858 7.3341 | 7.3824 7.3807 7.3790 7.3773 7.3756 
18 | 7.3739 7.3722 7.3705 7.3689 7.3672 | 7.3655 7.3638 7.3621 7.3604 7.3587 
19 | 7.3570 7.3553 7.3536 7.3519 7.3502 | 7.3486 7.3469 7.3452 7.3435 7.3418 
29 | 7.3401 7.3384.7.3367 7.3350 7.3333 -| 7.3316 7.3299 7.3282 7.3266 7.3249 
94 | 7.3232 7.3215 7.3198 7.3181 7.3164 | 7.3147 7.3130 7.3113 7.3096 7.3079 
92 | 7.3062 7.3048 7.3029 7.3012 7.2995 | 7.2978 7.2061 7.2944 7.2927 7.2910 
23 | 7.2893 7.2876 7.2859 7.2843 7.2826 | 7.2809 7.2792 7.2775 7.2758 7.2741 
94 | 7.2724 7.2707 7.2690 7.2673 7.2656 | 7.2639 7.2623 7.2606 7.2589 7.2572 
25 | 7.2595 7.2538 7.2521 7.2504 7.2487 | 7.2470 7.2453 7.2436 7.2420 7.2403 
96 | 7.2386 7.2369 7.2352 7.2335 7.2318 | 7.2301 7.2234 7.2267 7.2250 7/2233 
97 | 7.2216 7.2200 7.2183 7.2166 7.2149 | 7.2132 7.2115 7.2098 7.2081 7.2064 
93 | 7.2047 7.2030 7.2013 7.1997 7.1980 .| 7.1963 7.1946 7.1929 7.1912 7.1895 
99 | 7.1878 7.1861 7.1844 7.1827 7.1810 | 7.1793 7.1777 7.1760 7.1743 7.1726 
3@ | 7.1709 7.1592 7.1675 7.1658 7.1641 | 7.1624 7.1607 7.1590 7.1573 7.1557 
31 | 7.1540 7.1523 7.1506 7.1489 7.1472 | 7.1455 7.1438 7.1421 7.1404 7. 1387 
32 | 7.1370 7.1354°7.1237 7.1320 7.1303 | 7.1286 7.1269 7.1252-7.1235 7.1218 
33 | 7.1201 7.1184 7.1167 7.1150 7.1134) 7.1117 7.1100 7.1083 7.1066 7.1049 
34 | 7.1032 7.1015 7.0998 7.0981 7 7.0897 7.0880 


0964 7.0947 7.0931 7.0914 


[iLL COUEEAAE IE Sonne Le cen anne Sect nen nn 
4 From formula number 1, p. 405, Clark, W. M., The determination of 
oe ions, Baltimore, 1928; and, Baver, L. D., Soil Science, 1926, 21, 3, 
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(Continued) 
veh Sag tee er hee Vol Wie shee AEC 
Milli- ht EC ee 
ae 0 ugiled Ironolan Satoru 1 )Le8o0 i i dlBodd a0 
35 | 7.0863 7.0846 7.0829 7.0812 7.0795 | 7.0778 7.0761 7.0744 7.0727 7.0711 
36 | 7.0694 7.0677 7.0660 7.0643 7.0626 | 7.0609 7.0592 7.0575 7.0558 7.0541 
37 | 7.0524 7.0508 7.0491 7.0474 7.0457 | 7.0440 7.0423 7.0406 7.0389 7.0372 
38 | 7.0355 7.0338 7.0321 7.0304 7.0288 | 7.0271 7.0254 7.0237 7.0220, 7.0203 
39 | 7.0186 7.0169 7,0152 7.0135 7.0118 | 7.0101 7.0084 7.0068 7.0051 7.0034 
40 | 7.0017 7.0000 6.9983 6.9966 6.9949 | 6.9932 6.9915 6.9898 6.9881 6.9865 
41 | 6.9348 6.9831 6.9814 6.9797 6.9780 | 6.9763 6.9746 6.9729 6.9712 6.9695 
42 | 6.9678 6.9661 6.9645 6.9628 6.9611 | 6.9594 6.9577 6.9560 6.9543 6.9526 
43 | 6.9509 6.9492 6.9475 6.9458 6.9442 | 6.9425 6.9408 6.9391 6.9374 6.9357 
44 | 6.9340 6.9323 6.9306 6.9289 6.9272 | 6.9255 6.9238 6.9222 6.9205 6.9188 
45 | 6.9171 6.9154 6.9137 6.9120 6.9103 | 6.9086 6.9069 6.9052 6.9035 6.9019 
46 | 6.9002 6.8985 6.8968 6.8951 6.8934 | 6.8917 6.8900 6.8883 6.8866 6.8849 
47 | 6.8832 6.8815 6.8799 6.8782 6.8765 | 6.8748 6.8731 6.8714 6.8697 6. 8680 
43 | 6.8663 6.8646 6.8629 6.8612 6.8595 | 6.8579 6.8562 6.8545 6.8528 6.8511 
49 | 6.8494 6.8477 6.8460 6.8443 6.8426 | 6.8409 6.8392 6.8376. 6.8359 6.8342 
50 | 6.8325 6.8308 6.8291 6.8274 6.8257 | 6.8240 6.8223 6.8206 6.8189 6.8172 
51 | 6.8156 6.8139 6.8122 6.8105 6.8088 | 6.8071 6.8054 6.8037 6.8020 6.8003 
52 | 6.7986 6.7969 6.7953 6.7936 6.7919 | 6.7902 6.7885 6.7868 6.7851 6.7834 
53 | 6.7817 6.7800 6.7783 6.7766 6.7749 | 6.7733 6.7716 6.7699 6.7682 6.7665 
54 | 6.7648 6.7631 6.7614 6.7597 6.7580 | 6.7563 6.7546 6.7530 6.7513 6.7496 
55 | 6.7479 6.7462 6.7445 6.7428 6.7411 | 6.7304 6.7377 6.7360 6.7343 6.7326 
56 | 6.7310 6.7293 6.7276 6.7259 6.7242 | 6.7225 6.7208 6.7191 6.7174 6.7157 
57 | 6.7140 6.7123 6.7106 6.7090 6.7073 | 6.7056 6.7039 6.7022 6.7005 6.6988 
58 | 6.6971 6.6954 6.6937 6.6920 6.6903 | 6.6887 6.6870 6.6853 6.6836 6.6819 
59 | 6.6802 6.6785 6.6768 6.6751 6.6734 | 6.6717 6.6700 6.6683 6.6667 6.6650 
60 | 6.6633 6.6616 6.6599 6.6582 6.6565 | 6.6548 6.6531 6.6514 6.6497 6.6480 
61 | 6.6464 6.6447 6.6430 6.6413 6.6395 | 6.6379 6.6362 6.6345 6.6328 6.6311 
62 | 6.6294 6.6277 6.6260 6.6244 6.6227 | 6.6210 6.6193 6.6176 6.6159 6.6142 
63 | 6.6125 6.6108 6.6091 6.6074 6.6057 | 6.6040 6.6024 6.6007 6.5990 6.5973 
64 | 6.5956 6.5939 6.5922 6.5905 6.5883 | 6.5871 6.5854 6.5837 6.5821 6.5804 
85 | 6.5787 6.5770 6.5753 6.5736 6.5719 | 6.5702 6.5685 6.5668 6.5651 6.5634 
66 | 6.5617 6.5601 6.5534 6.5567 6.5550 | 6.5533 6.5516 6.5499 6.5482 6.5465 
67 | 6.5448 6.5431 6.5414 6.5398 6.5381 | 6.5364 6.5347 6.5330 6.5313 65296 
68 | 6.5279 6.5262 6.5245 6.5228 6.5211 | 6.5194 6.5178 6.5161 6.5144 6.5127 
69 | 6.5110 6.5093 6.5076 6.5059 6.5042 | 6.5025 6.5008 6.4991 6.4975 6.4958 
70 | 6.4941 6.4924 6.4907 6.4890 6.4873 | 6.4856 6.4839 6.4822 6.4805 6.4788 
71 | 6.4771 6.4755 6.4738 6.4721 6.4704 | 6.4687 6.4670 6.4653 6.4636 6.4619 
72 | 6.4602 6.4585 6.4568 6.4551 6.4535 | 6.4518 6.4501 6.4484 6.4467 6.4450 
73 | 6.4433 6.4416 6.4399 6.4382 6.4365 | 6.4348 6.4332 6.4315 6.4208 6.4281 
74 | 6.4264 6.4247 6.4230 6.4213 6.4196 | 6.4179 6.4162 6.4145 6.4128 6.4112 
75 | 6.4095 6.4078 6.4061 6.4044 6.4027 | 6.4010 6.3993 6.3976 6.3959 6.3942 
76 | 6.3925 6.3909 6.3892 6.3875 6.3858 | 6.3341 6.3824 6.3807 6.3790 6.3773 
_ 77 | 6.3756 6.3739 6.3722 6.3705 6.3639 | 6.3672 6.3655 6.3638 6.3621 6.3604 
78 | 6.3587 6.3570 6.3553 6.3536 6.3519 | 6.3502 6.3486 6.3469 6.3452 6.3435 
79 | 6.3418 6.3401 6.3384 6.3367 6.3350 | 6.3333 6.3316 6.3299 6.3282 6.3266 
80 | 6.3249 6.3232 6.3215 6.3198 6.3181 | 6.3164 6.3147 6.3130 6.3113 6.3096 
81 | 6.3079 6.3062 6.3046 6.3029 6.3012 | 6.2095 6.2978 6.2961 6.2044 6.2927 
82 | 6.2910 6.2893 6.2876 6.2859 6.2343 | 6.2826 6.2809 6,2792 6.2775 6.2758 
83 | 6.2741 6.2724 6.2707 6.2690 6.2673 | 6.2656 6.2639 6.2623 6.2606 6.2589 
84 | 6.2572 6.2555 6.2538 6.2521 6.2504 | 6.2487 6.2470 6.2453 6.2436 6.2420 


—_—_—<——_— 
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(Continued) 

Bey tie a 9.2 2.8) Bb e.6 1 98 | ie 
85 | 6.2403 6.2386 6.2360 6.2352'6.2335 | 6.2318 6.2301 6.2284 6.2267 6.2250 
- 83 | 6.2233 6.2216 6.2200 6.2183 6.2165 | 6.2149 6.2132 6.2115 6.2093 6.2031 
87 | 6.2054 6.2047 6.2030 6.2013 6.1997 | 6.1980 6.1953 6.1946 6.1929 6. 1912 
83 | 6.1895 6.1873 6.1861 6.1344 6 1827 | 6 1810 6.1793 6.177 6.1760 6.1743 
89 | 6.1726 6.1709 6.1692 6.1675 6.1658 | 6.1641 6.1624 6.1607 6.1590 6.1573 
90 | 6.1557 6.1540 6.1523 6.1506 6.1489 | 6.1472 6.1455 6.1438 6.1421 6.1404 
O1 | 6.1387 6.1370 6.1354 6.1337 6.1320 | 6.1303 6.1286 6.1269 6. 1252 6. 1235 
92 | 6.1218 6.1201 6.1184 6.1167 6.1150 | 6.1134 6.1117 6.1100 6. 1083 6.'1066 
93 | 6.1049 6.1032 6.1015 6.0993 6.0931 | 6.0964 6.0947 6.0931 6.0914 6.0897 
94 | 6.0880 6.0863 6.0346 6.0829 6.0812 | 6.0795 6.0778 6.0761 6.0744 6.0727 
95 | 6.0711 6.0694 6.0877 6.0860 6.0643 | 6.0626 6.0609 6.0592 6.0575 6.0558 
96 | 6.0541 6.0524 6.0508 6.0491 6.0474 | 6.0457 6.0440 6.0423 6.0406 6.0389 
97 | 6.0372 6.0355 6.0338 6.0321 6.0304 | 6.0288 6.0271 6.0254 6.0237 6.0220 
98 | 6.0203 6.0186 6.0169 6.0152 6.0135 | 6.0118 6.0101 6.0084 6.0068 6.0051 
99 | 6.0034 6.0017 6.0000 5.9983 5.9965 | 5.9949 5.9932 5.9915 5.9898 5. 9881 
100 | 5.9865 5.9348 5.9831 5.9814 5.9797 | 5.9780 5.9763 5.9746 5.9729 5.9712 
101 | 5.9695 5.9678 5.9661 5.9545 5.9628 | 5.9611 5.9504 5.9577 5.9560 5.9543 
102 | 5.9526 5.9509 5.9492 5.9475 5.9458 | 5.9442 5.9425 5.9408 5.9301 5.9374 
103 | 5.9357 5.9340 5.9323 5.9306 5.9280 | 5.9272 5.9255 5.9238 5.9222 5.9205 
104 | 5.9188 5.9171 5.9154 5.9137 5.9120 | 5.9103 5.9086 5.9069 5.9052 5.9035 
105 | 5.9019 5.9002 5.8985 5.8968 5.8951 | 5.8034 5.8917 5.8900 5.8883 5.8868 
108 | 5.8849 5.8932 5.8815 5.8799 5.8782 | 5.8765 5.8748 5.8731 5.8714 5.8607 
107 | 5.8680 5.8663 5.8646 5.8629 5.8612 | 5.8505 9.8579 5.8562 5.8545 5.8528 
108 | 5.8511 5.8494 5.8477 5.8460 5.8443 | 5.8426 5.8409 5.8302 5.8376 5.8359 
109 | 5.8342 5.8325 5.8308 5.8291 5.8274 | 5.8257 5.8240 5.8223 5.8206 5.8199 
110 | 5.8172 5.8156 5.8139 5.8122 5.8105 | 5.8038 5.8071 5.8054 5.8037 5.8020 
111. | 5.8003 5.7936 5.7969 5.7953 5.7936 | 5.7919 5.7902 5.7885 5.7868 5.7851 
112 | 3.7834 5.7817 5.7800 5.7783 5.7766 | 5.7749 5.7733 5.7716 5.7609 5. 7682 
113 | 5.7665 5.7648 5.7631 5.7614 5.7597 | 5.7580 5.7563 5.7546 5.7530 5.7513 
114 | 5.7496 5.7479 5.7462 5.7445 5.7428 | 5.7411 5.7304 5.7377 5.7360 5.7343 
115 | 5.7326 5.7310 5.7293 5.7276 5.7259 | 5.7242 5.7225 5.7208 5.7191 5.7174 
11g | 5.7157 5.7140 5.7123 5.7106 5.7090 | 5.7073 5.7056 5.7039 5.7022 5.7005 
117 | 5.6988 5.6071 5.6954 5.6937 5.6020 | 5.6903 5.6887 5.6870 5.6853 5.6336 
118 | 5.6819 5.6802 5.6785 5.6768 5.6751 | 5.6734 5.6717 5.6700 5.6683 5.6967 
119 | 5.6650 5.6633 5.6616 5.6599 5.6582 | 5.6565 5.6543 5.6531 5.6514 5.6497 
120 | 5.6480 5.6454 5.6447 5.6430 5.6413 | 5.6308 5.6379 5.6362 5.6345 5.6323 
121 | 5 6311 5.6294 5.6277 5.6260 5.6244 | 5.6227 5.6210 5.6193 5.6176 5.6159 
122 | 5.6142 5.6125 5.6108 5.6001 5.6074 | 5.6057 5.6040 5.6024 5.6007 5.5090 
123 | 5.5973 5.5956 5.5930 5.5922 5.5905 | 5.5888 5.5871 5.5854 5.5837 5.5821 
124 | 5.5804 5.5787 5.5770 5.5753 5.5736 | 5.5719 5.5702 5.5685 5.5668 5.5651 
425 | 5.5634 5.5617 5.5601 5.5584 5.5567 | 5.5550 5.5533 5.5516 5.5490 5.5482 
195 | 5.5465 5.5448 5.5431 5.5414 5.5303 | 5.5381 5.5364 5.5347 5.5330 5.5313 
197 | 5.5296 5.5279-5.5262 5.5245 5.5228 | 5.5211 5.5194 5.5178 5.5161 5.5144 
193 | 5.5127 5.5110 5.5093 5.5076 5.5059 | 5.5042 5.5025 5.5008 5.4991 5.4975 
; 129 | 5.4958 5.4941 5.4924 5.4907 5.4800 | 5.4873 5.4856 5.4839 5.4822 5.4805 
130 | 5.4788 5.4771 5.4755 5.4738 5.4721 | 5.4704 5.4687 5.4670 5.4653 5.4636 
131 | 5.4619 5.4602 5.4585 5.4508 5.4551 | 5.4535 5.4518 5.4501 5.4484 5.4467 
132 | 5.4450 5.4433 5.4416 5.4399 5.4382 | 5.4365 5.4348 5.4332 5.4315 5.4203 
133 | 8.4281 5.4264 5.4247 5.4230 5.4213 | 5.4196 5.4179 5.4162 5.4145 5.4128 
134 | 5.4112 5.4095 5.4078 5.4061 5.4044 | 5.4027 5.4010 5.3993 5.3976 5.3059 
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149 


154 


159 
160 


162 
163 
164 


165 
166 
167 
168 
169 


170 
171 
172 


173 
174 


175 
176 
177 
178 
179 


180 
181 
182 
183 
184 











5.3942 5.3925 5.390G 5.3892 5.3875 
5.3773: 5.3756 5.3739 5.3722 5.3705 
5.3604 5.3587 5.3570 5.3553 5.3536 
5.3485 5.3418 5.3401 5.3384 5.3367 
5.3266 5/3249 5.3232 5.3215 5.3198 


5.3096 5.3079 5.3062: 5.3046 5.3029 


5.2927 5.2910: 5.2893 5.2876 5.2859 
5.2758 5.2741 5.2724 5.2707 5.2690 
5.2589 §.2572:5.2555 5.2538 5.2521 


5.2420 5.2403. 5.2386: 5.2369 5.2352 
5.2250. 5.2283 5.2216 5.2200 5.2183 
5.2081 5.2064 5.2047 5.2030 5.2013 
5.1912 5. 1895/5. 1878 5.1861 5.1844 
5.1743 5.1726:5.1709 5.1692 5.1675 
5.1573. 5.1567 5.1540: 5.1523 5. 1506 
5.1404 5.1387 5.1370' 5.1354 5, 1337 
5.1285 5.1218 5.1201 5.1184 5.1167 
5.1066 5.1049 5.1082 5.1015 5.0998 
5.0897 5.0880: 5.0863 5.0846 5.0829 
5.0727 5.0711.5.0694 5.0677 5.0660 
5.0558 5.0541 5.0524 5.0508 5.0491 
5.0389 5.0372 5.0355 5.0338 5.0321 
5.0220 5.0203'5.0186 5.0169 5.0152 
5.0051 5.0034 5.0017 5.0000 4.9983 
4.9881 4.9865' 4.9848 4.9831 4.9814 
4.9712'4.9695'4.9678 4.9661 4.9645 
4.9543. 4.9526 4.9509'4.9492 4.9475 
49374 4,9367 4.9340 4.9323 4.9306 
4.9205 4.9188 4.9171 4.9154 4.9137 
4.9085 4.9019 4.9002 4.8985 4.8968 
4/8866 4.8849° 4'8832'4. 8815 4.8799 
4. 8697' 4. 8680' 4: 8663'4.8646 4.8629 
4.8528 4.8511 4.8494 4.8477 4.8460 
4.8359! 4.8342 4.8325 4.8308 4.8201 
4.8189 4.8172 4.8156 4.8139 4.8122 
4.8020 4.8003 4.7986°4.7969 4.7953 
4.7851 4.7834 4.7817 4.7800 4.7783 
4,.7682'4.7665 4.7648 4.7631 4.7614 
4.7513 4.7496 4.7479 4.7462 4.7445 
4.7343 4.7326 4.7310 4.7293 4.7276 
4.7174 4.7157 4.7140 4.7123 4.7106 
4.7005 4.6988 4.6971 4.6954 4.6937 
4.6836 4.6819 4.6802 4.6785 4.6768 
4.6667 4.6650 4.6633 4.6616 4.6599 
4.6497 4.6480 4.6464 4.6447 4.6480 
4.6328 4.6311 4.6294 4.6277 4.6260 
4.6159 4.6142 4.6125 4.6108 4.6091 
4.5990 4.5973 4.5956 4.5939 4.5922 
4.5821 4.5804 4.5787 4.5770 4.5753 
4 5651 4.5684 4.5617 4.5601 4.5584 





5.3858) 5.3841 5.3824 5.3807 5.3790 
5.3689 5.3672 5.3655: 5.3638 5.3621 
5.3519 5.3502 5:3486: 5.3469, 5.3452 
5.3350 5.3333 5.3316: 5.3299 5.3282 
5.3181 5.3164 5.3147 5.3130 5.3113 


‘5. 3012'5.2995° 5.2978 5.2961 5.2944 
5.2843 5.2826 5.2809 5.2792 5.2775 
5.2673 5.2656 5.2639 5.2623 5.2606 
5. 2504. 5.2487 5.2470 5.2453 5.2436 
5.2335: 5.2318 5.2301 5.2284 5.2267 


5.2166 5.2149 5.2132 5.2115 5.2098 
1997 5.1980 5.1963 5.1946 5.1929 
1827 5.1810°5.1793 5.1777 5.1760 
.1658'5.1641 5.1624 5.1607 5.1590 
1489' 5.1472 5.1455 5.1438 5.1421 


-1320 5.1303. 5.1286 5.1269 5.1252 
1150 5.1134 5.1117 5.1100 5.1083 
0981 5.0964 5.0947 5.0931 5.0914 
0312 5.0795 5.0778 5.0761 5.0744 
0643 5.0626 5.0609°5.0592 5.0575 


0474. 5.0457'5.0440 5.0423 5.0406 
0304 5.0288 5.0271 5.0254 5.0237 
0135 5.0118 5.0101 5.0084 5.0068 
9986 4.9949 4.9932 4/9915 4.9898 
9797 4.9780: 4.9763'4:9746 4.9729 


9628 4.9611 4.9594'4/9577 4.9560 
9458 4.9442 4.9425. 4.9408 4.9391 
9289\ 4.9272 4.9255'4. 9238 4.9222 
9120 14.9103 4.9086. 4.9069 4.9052 
8951 4.8934' 4.8917 4.8900 4.8883 


8782 4.8765\4.8748 4.8731 4.8714 
8612 4/8595 48579 4/8562 4.8545 
8443 4.8426 4.8409 4.8392 4.8376 
8274 4.8257 4.8240 4.8223 4.8206 
$105 4.8088 4.8071 4.8054 4.8037 


17936 4.7919 4/7902 4:7885 4.7868 
7766 4.7749 4.7733 4.7716 4.7699 
7597 4.7530 4.7563 4.7546 4.7530 
7428 4.7411 4.7394 4.7377 4.7860 
7259 4.7242 4.7225 4.7208 4.7191 


7073 4.7056 4.7039 4.7022 
6903 4.6887 °4,6870 4.6853 
6734 4.6717 4.6700 4.6683 
6565 4.6548 4.6531 4.6514 
6396 4.6379 4.6362 4.6845 


6227 4.6210 4.6193 4.6176 
6057 4.6040 4.6024 4.6007 
5905 4.5888 4.5871 4.5854 4.5837 
5736 4.5719 4.5702 4.5685 4.5668 
5567 4.5550°4.5533 4/5516 4.5499 


7090 4. 
6920 4. 
6751 4. 
6582 4. 
6413 4, 


6244 4. 
6074 4. 
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4.5489 4.5465 4.5443 4.5431 4.5414 | 4.5398 4.5381 4.5364 4.5347 4.5330 
4.5313 4.5296 4.5279 4.5262 4.5245 | 4.5228 4.5211 4.5194 4.5178 4.5161 
4.5144 4.5127 4.5110 4.5093 4.5076 | 4.5059 4.5042 4.5025 4.5003 4.4991 
4.4975 4.4958 4.4941 4.4924 4.4907 | 4.4390 4.4873 4.4856 4.4839 4.4822 
4.4805 4.4788 4.4771 4.4755 4.4738 | 4.4721 4.4704 4.4687 4.4670 4.4653 
4.4636 4.4619 4.4602 4.4585 4.4568 | 4.4551 4.4535 4.4518 4.4501 4.4484 
4.4467 4.4450 4.4433 4.4416 4.4399 | 4.4332 4.4365 4.4348 4.4332 4.4315 
4.4998 4.4231 4.4264 4.4247 4.4230 | 4.4213 4.4196 4.4179 4.4162 4.4145 
4.4128 4.4112 4.4095 4.4078 4.4061 | 4.4044 4.4027 4.4010 4.3993 4.3976 
4.3959 4.3942 4.3925 4.3909 4.3892 | 4.3875 4.3858 4.3841 4.3824 4.2807 
4.3790 4.3773 4.3756 4.3739 4.3722 | 4.3705 4.3689 4.3672 4.3655 4.3638 
4.3621 4.3604 4.3587 4.3570 4.3553 | 4.3536 4.3519 4.3502 4.3486 4.3469 
4.3452 4.3435 4.3418 4.3401 4.3384 | 4.3367 4.3350 4.3333 4.3316 4.3299 
4.3982 4.3266 4.3249 4.3232 4.3215 | 4.3198 4.3131 4 3164 4.3147 4.3130 
4.3113 4.3096 4.3079 4.2062 4.2046 | 4.3029 4.3012 4.2995 4.2978 4.2961 





POLARITY REVERSED 








7.6785 7.6302 7.6819 7.6836 7.6853 | 7.6870 7.6387 7.6903 7.6920 7.6937 
7.6054 7.6971 7.6988 7.7005.7.7022 | 7.7039 7.7056 7.7073 7.7090 7.7106 
7.7123 T7140 7.7157 7.7174.7-7191 | 7.7208 7.7225 7.7242 727259 7.7276 
7.7293 7.7310 7.7326 7.7343 7.7360 | 7.7377 7.739417. 7411 7.7428 7.7445 
1.7462 7.7479 7.7496 7.7513 7.7530 | 7.7546 7.7563 7.7580 7.7597 7.7614 
7.7931 7.7648 7.7665 717632 7.7699 | 7.7716 7.7733 7.7749 7.7763 7.7783 
7.7300 7.7817 7.7834 7.7851 7.7368 | 7.7835 7.7902 7.7919 7.7936 7.7953 
7.7989 7.7936 7.3003 7.3020 7.8037 | 7.8054 7.8071 7, 8083 718105 7.8122 
7 8139 7.8156 7.8172 7.8189 7.8206 | 7.82 3 7.8240 7.8257 7.8274 7.8291 
78308 7.8325 7.8342 7.8359 7.8376 | 7.8392 7.8409 7.8426-7.8443 7.8460 
7.8477 7.8494 7.8511 7.8528 7.8545 | 7.8562 7.8579 7.8595 7.8612 7/8629 
7 8346 7.8663 7.2630 7.8697 °7.8714 | 7.8731 7.8748 7.8765 7.8782 7.8790 
7.8315 7.8332 7.8349 7-8366 7.8883 | 7.8900 7.8917 7.8934 7.8951 7.8968 
7 8935 7.9002 7.9019 7.9035 7.9052 | 7.9069 7.9086 7.9103 79120 7.9137 
7.9154 7.9171 7.9188 7.9205 7.9222 | 7.9238 7.9255 7.9272 7.9239 7.9306 
7.9223 7.9340 719357 7.9374 7.9391 | 7.9403 7.9425 7.9442 7.9458 7.9475 
7.9492 7.9509 7.9526 7.9543 7.9560 | 7.9577 7.9594 7.9611 7.9628 7.9645 
7 9661 7.9678 7.9695 7.9712 7.9729 | 7.9746 7.9763 7.9780 7.9797 7.9314 
7 9831 7.9848 7.9365 7.9881 7.9398 | 7.9915 7.9932 7.9949 7.9966 7.9983 
3.0000 8.0017 8.0034 8.0051 8.0068 | 8.0084 8.0101 8.0118 8.0135 8.0152 
| 

8.0169 8.0186 3.0203 8.0220 8.0237 | 8.0254 8.0271 8.0288 3.0304 8.0321 
8 0338 8.0355 8.0372 8.0339 8.0406 | 8.0423 8.0440 8.0457 8.0474 8.0491 
8 0508 8.0524 8.0541 8.0553 8.0575 | 8.0592 8.0609 8.0626 3.0643 3.0660 
8.0677 8.0694 8.0711 8.0727 8.0744 | 8.0761 8.0778 8.0795 8.0812 8.0829 
8.0846 8.0862 8.0880 8.0397 8.0914 | 8.0931 8.0947 8.0964 8.0981 8.0998 
8.1015 8.1032 8.1049 8.1066 8.1033 | 8.1100 8.1117 8.1134 8.1150 8.1167 
8.1184 8.1201 8.1218 8.1235 8.1252 | 8.1269 3.1286 8.1303 8.1320 8.1337 
8. 1354 8.1370 8.1387 8.1404 8.1421 | 8.1438 8.1455 8.1472 8.1489 8.1506 
| g' 4593 8.1540 8.1557 8.1573 8.1590 | 8.1607 8.1624 8.1641 8.1658 8.1675 
8.1692 £,1709 8.1726 3.1743 8.1760 | 8.1777 8.1793 8.1810 8.1827 8.1844 
er ee 
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STANDARD OXIDATION-REDUCTION POTENTIALS 
VALUES, IN VOLTS, REFERRED TO THE HyproGEeN-HypDROGEN 
Ion Coupitg as Zero, ARE FoR Unit ACTIVITIES AND 

TEMPERATURE OF 25° C, 


(From Latimer and Hildebrand, Reference Book of Inorganic Chemistry, 
‘Nhe Macmillan Co., Publishers, by permission.) : 



































Reaction Eo Reaction Eo 
He = 20 -F 2b tse oe ee 0.000 
20H-+NO2-=NO;-+H20+ 
DUG tas cpimint sick <a ee eee 0.0 
CTD oF HCNO-+2H*++ j 
babe testi Bailey rons - 0 
Sb-t 3i:0= H3Sb03+3H++3E-|ca 0.0 
W+3H20=W03+6H++6E-...|ca 0.0 
Oe eae W03+4Ht+ 
nani tera ae Eee 0.0 
Te Lio TiO*++2H*-+E-| —0.04 
re epee —0.099 
Ag+Br-=AgBr+E-....0.0.. 24 —0.10 
2Hg+2Br-— ppetur ae ei —0.13 
Sn ?=Snit Ht Ob-.. cakes —0.13 
seit eee SQs—+4Ht++- 
Outi Out Li: 
H.2S=8+2Ht+2E- 
Bi=Bif 4367.5. d. cele 
eons Ta20s+10H*+- 
: PEPdCi-= PtCh— 5 ; 
Hite Te+2H*+2E-......... ca +0.7 ||Ag+Cl-=AgCl+E- A 
Se tcians =Fe(OH)s+E-.|  +0.65 ||As+3H,O=HsAsO;+3H*++3E-| —0.24 
CeSCr ean res 7 SOeE oe. +0.6  |}/Mo+3H2»O=Mo03+6Ht+6E- —0.25 
Pb+-20H- = Poo HHO .| +0.58 ||2Hg+2Cl-=HeeCh+2E-...... —0.270 
STeS Owe yee, sete. +0.51 ||PbO+20H-= SO ae —0.3 
H2Se=Se+2Ht+2E-.......... ea +0.5 ||V+H2O=VO*++2Ht+4E-.. —0.3 
Ga=Gat**-L3E- occ. ieee +0.5 Cu=Cult--2B-.,7,.... 0 eee —0.344 
Ag+2CN- ens +E-.. +0.5  ||/V#*++H2O=VOt+2H++-E~.| —0.4 
Hes Betton. 603 o. cf bane. 3% +0.44 |}40H-=02+2H20+4E-....... —0.40 
Crtt=Orite fare, - 31. i. +0.4 PtCla—+2Cl-= PtCls—+2E-. .jca —0.40 
H2=2H+(10-7M)+2E-........ +0.414 |/U+4+-2H20 =U024++4H*t42E-| —0.41 
CUCU EAN pact ae lees f. +0.397 ||S+-3H20 = H2SO034+4H*+44E-..| —0.47 
In=In++++3E-.. : +0.38 ||/Fe(CN)e —=Fe(CN)s—+E-| —0.49 
THE TRE Seek. +0.37 eon HaAsQO.-+-2H*-+- 
2Cu+20H-= Cu20-F-H3:0-+-2E-|) -++0.34) f] “2B ee —0.49 
TS Ti ee AMT eee ks +0 .336 NOH, +20H-=Ni0>2-2H20 
Pb+SO4—=PbS0i+2E-...... 0.32) H-287, 5. ek. Se ee —0.40 
’ P+4H20=HsPOi+-5H*+5E-.,.| +0.3 2At 007 =AgeCO3+2E-.. —0.50 
Co(CN)é =Co(CN)e—+E-| +0.3 Mo0***+2H:0=Mo0s+4H* 
ComCott+OBe ee lite. t. 340.29 Sh) HED, OO I08 0 RR BE —0.5 
Ni=Nit*--aB- leo e. +0.22 |!Cu= ‘out tiie Lik eek ere —0.51 
Vitti Vitter B= iat bute an +0.2 20 ==]e4-2E a): 1 Le ee —0.535 
Guttic=Cal-HE a 2-2 rte. +-0.17 | |]3IF=Is+-2E~.. —0.54 
Ag+I-=AgI+E~.......0..... +0.15 ||/HgeCh+2Cl-=2HgChk+2E-...} —0.63 
Cus Sate Rene O+- MnOy—=MnOg-+E-......... —0.66 
MALE CREEL SSE ELS.. +0.15 ||/H202o=O2+2Ht+-+2E-.. 2.00.06. —0.68 
Sn Satta pO Ns atoms ta +0.13 ||Ag+BrOs-=AgBrOs+-E-...... —0.68 
Ph=PbHt-poRe iki .e dt l.. +0.12 |/CeHs(OH)2=CeHsO2 (quinone) ; 
90H-+NH3=NO;-+6H20+ 4-2Ht-OBF i. kl Beeb —0.70 
GI. S. ARTE. CET Aare +0.12 |MnO2+40H~ = Mn0Oy—-+2H20 
2Hg+21-=Hgele+2E-........ +0.04 “OE: 3.54 | nce ee —0.71 
2Ag-+H2S=Ag2S+2H++2E-...| +0.086|\Fett=Fet4# ER OS —0.74 
Cu+H2S =CuS+2H*-+2E- +0 .02 \Se+8H20 = H2SeO3+4Ht++4E- —0.74 
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STANDARD OXIDATION-REDUCTION POTENTIALS 














cana] (Continued) 

Reaction | Eo | ; Reaction Eo 
gee 3 +H20= H3$b0;+-2H+-++ + i oe =Mn02+4Ht-+- vis 
QHg—Hyst 4 Oe ee —0.798 ||Cl--+4H20 = ot +8Ht-+8E- —1.35 

SApt bee ee! =0.799 |/2Cl-=Ch+2E-........0. 0228: —1/359 
Cul = =Cutt+I--+E-2..: 2.2... —0.85 ||2Au+3H20=Au2.03+6Ht+6E-| —1.362 
BEES HE Sah cite eco a —0.86 |/I-+4H,0=10s.-+8H*+8E-.. —1.4 
2 OHNE = HNO2+7Ht++ Br-+3H20=Br03- +6H*+-+6E-|  —1.42 
\aeeior os?) Ob OSS ne ere —0.86 Big ge PbO2+4H*+- 
30H-=HO2-+H20+2E-...... CY (ool ley Dia RR Se ieee cis —1.44 
Co0+20H-=Co02+H20+2E-| —0.9 o: at 3HLO= AEE ees —1.45 
Hgot+=2Hgt*+42E-.:......... —0.92 ||Cl-+H20=HCIO+H*+2E-.. —1.50 
ce +20H-=ClO-+H:20+2E-. =—0.94 ||Mntt¥=Mnt-- Ee... 62.200 ca —1.5 
NO+2H20=NOs-+4H*+3E-.| —0.94 ||Au=Aut+E-................. ca —1.5 
HNO2+H20=NOs-+3Ht+- 280. —-+-2H+ =H2S20s+2E-.. .|ca —1.5 
Orie tate iethrsis oe <i s!cte b:ata%s —0.95 ||Cet++++2H20= CeO2+4Ht-+E- —1.5 
NO+H20=HNO2+H*+E-...| —0.98 eae a Mn0Os-+8H*+- 
I-+H20=HIO+H*+2E-..... OU TPR eet Ac, oer sin Sante AO —1.52 
OsO2Cla—++-2H20 = 0s01+-4H*+ MnO $300= Mn0,-+4H++- 
401+ OBe ire... eee Cae ee | Obirace hc cei cint is stelsiee are at aus —1.63 
9Br-=Bre+-2E-..2..........-- —1.065 ||Fet*++4H20=FeOs—+ 8H*+ 
I-+3H20=10;-+6H*-+6E-... SHOR ih aera thas acces esse gp ca —1.7 
aaa nat Big nO HBiO3s+5H*+ o- 
Lo Oo eee —1. eee Un ORR TAL Seape=ae 
jUDEUNinas 2 De —1.2 PESO. SHO = PbO2+4H*-+- 
Be B= H2SeO.+-2H*-+ eG) aes od nae ne are sae or -1.7 
OE Seer ca —1.2 2H20=H202+2H*+2E-....... —1.78 
OHO O2+4Ht+4E-......... le | oe = Coss + amie. rab bate state —1.8 
PdCls—+ 2Cl-=PdCle—+2E-. —1.3 Nit++4H20 = NiO2-2H20+ 
Cr++++-4H20=HCrOs-+7H*+ Lis hae OP) Dip eee OIE ee ee er —1.8 
ah eee —1.3 Oo+H20=03+2Ht-+2E-...... —-1.9 
Br-+H20= HBr0+H*+2E-.. << Boi Hoe eia teen he age vintoorts site —2.8 
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SOLUBILITY OF CANE SUGAR IN WATER 


Grams of sugar in 100 grams of water, temperature in degrees Centigrade. 


0° }-10° 


20° 


30° 


70° | 80° 


49° | 50° | 60° 





90° |100° 





179.2|190.5}203.9|219.5|238.1}260. 4/287 .3/320.5)362.1/415.7/487.2 
| 





The values below give the per cent by weight of sugar in the final solution: 


— i ——————— ee __nnnn | ee 




















| .e 

Pomp, °C. | Percent lIremps°c.|. Per cert |lremp.,°C.} cigar 
eee Ce) ee ee bases 
0 64.18 35 69.55 70 76.22 

5 64.87 40 70.42 75 17,27 

10 65.58 45 71.32 80 78.36 

15 66.53 50 72.25 || 85 79.46 

20 67.09 | 55 Low Ear Leal 90 80.61 

25 67.89 || 60 a 95 Slaw a 

20 68.80 | 65 75.88 100 82.97 
eee ee CF. 
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DEGREE OF IONIZATION 
In Norma SotutTion at 18° Unuess InpicaTeD _ 


Acids 
Nitrie acids. 2 fh 2.inhi an 6.156 0.82 t Permanganie acid..).....,..0.933 
Hydrochloric acid.......... 0.784 + Hydriodic acid.......... ..0.901 
Sulfuric acid ..i45 2... eeiesie 0.510 + Hydrobromie acid. a2. 220.899 
Hydrofluorice acid. ......... 0.070, f Perchloric acid....... sae. 0.880 
f:Omalic aeids-oo F5-+.eishs ond bod 0.500 } Chloric acid... 2.54.4 nwt. 0.878 
* Tartaric acidig.j4fies. ced esi 0.082 | Hydrochloric acid ........ 0.876 
sAcetic acids 2th. ds aig (de 0.004 Phosphoric acid, .,.,......0.170 
* Carbonic acidity b-s-vicisls exolsiole 0.0017 
* Hydrogen sulfide ee Bers 0.0007 
*-Baric acidih defi 8-4-9 eml(Se 0.0001 
* Hydrocyanic acid)..,,..:..-. 0.0001 


*Ino.1 M. solution; primary ionization, 
¢ In N/2 solution, at 25°. 






Bases 
Potassium hydroxide......... 0.77 t Strontium hydroxide ...0,93 
Sodium hydroxide:........... 0.73 t Barium hydroxide. . ao. 0,92 
Barium hydroxide............0.69 t Calcium hydroxide,...,...,...0.90 
Lithium hydroxide .;..))2..4.-. 0.63 : 
Ammonium hydroxide........ 0.004 
Tetramethyl ammonium 
WY ALOKIAGE:. «oc. os avers onl Gutes 0.96 
t In N/64 solution, at 25°. 
Salts 
Approximate degree of ionization for active salts in N/10 solution: 
TyPO WE Ose ce Ol) iiv.ccccds ond Fister tom aati 0.86 
Type RY (R=): (eg BaCla)y adnate ebia« a pce 0.72 
TEype PRES = (0:85: K2SOe) sory. Shame » th Pe wTE 0.72 
Type RRS els BasOOtey cioe vieniee Pri Uy: >) 








—a . = 
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_... SOLUBILITY PRODUCT — 

The solubility product (or ion product constant) is the product 
of the concentrations of the ions in the saturated solution of a 
difficultly soluble salt. The concentrations are expressed as 
moles per liter of solution. The number of cations (or anions) 
resulting from the dissociation of one molecule of the salt, ap- 
pears in the formula for calculations of the solubility product as 
the exponent of the concentration of the cation (or anion). 

If two solutions, each containing one of the ions of a difficultly 
soluble salt, are mixed, no precipitation takes place unless the 
product of the ion concentrations in the mixture is greater than 
the solubility product. 

In a:solution containing two salts which yield a common ion 
the ratio of solubilities of the two salts is the ratio of the solu- 
bility products. 















ar ge Seren 

; product at product at 

Substance temperature temperature 
not } noted 





























Aluminum hy- 41073 (15°) Calcium oxalate, |1.78X10-9 (18°) 
droxide 4 CaC20:.H20 
Aluminum hy- 1.1 1075 (18°) Caleium oxalate, {2.57 10-* (25°) 
droxide CaC204-H20 
Aluminum hy- 3.7X 1075 (25°) Calcium sulfate ../6.1 10-5 (10°) 
droxide Calcium tartrate, |0.77 10-6 (18°) 
Barium carbonate |7 10-2 (16°) CaCsH.0¢:2H20 
_ Barium carbonate |8.1 x 10° (25°) Cobalt sulfide: .. ./3 x 107° (18° 
Barium chromate |1.6X 10“ (18°) Cupric iodate. . . .|1.4 10-7 (25°) 
Barium chromate |2.4 10-2 (28°) Cuprie oxalate. . .|2.87 10-8 (25°) 
Barium fluoride. . }4.6X 10-6 (9.5°) Cuprie sulfide... ./8.5X 10> (18°) " 
Barium fluoride, , {1.7 10-8 (18°) Cuprous bromide-|4.1510°§ (18-20°) 
Barium fluoride. . |1.73X10-* (25.8°) _||Cuprous chloride .|1.02 x 1076 (18-20°) 
Barium ‘iodate, 8.4xX 107% (10°) Cuprous iodide. . .|5.06 10-2 (18-20°) 
Ba(IOs):.2HsO Cuprous sulfide . .}2 1077 (16-18°) 
Barium iodate, 6,5 10710 (25°) Cuprous thiocy- }1-6 107 (18°) 
Ba(1Os):.2H10 anate 
Barium oxalate; [1.62 10-7 (18°) Ferrie hydroxide .}1.1x 10-* (18°) 
BaC20:.33H20 Ferrous hydrox- |1.64 107 (18°) 
Barium oxalate, {1.21077 (18°) ide 
BaC20:.2H:20 Ferrous oxalate . .|2.1 10-7 (25°) 
Parium oxalate, _|2.18 10-7 (18°) {Ferrous sulfide. . ./3.7< 10%* (18°) 
BaC204.3H20 Lead carbonate . .|3-3 10" (18°) 
Barium sulfate. . .|0.87 107° (18°) Lead chromate... .|1-77 107 (18°) 
jum suifate.. .|1.08X 107° (25°) \Lead fluoride . .. .|2.7X10-8 (9°) 
Barium sulfate... .|1.98x 107° (50°) Lead fluoride . .. .|3.2 10-8 (18°) 
Cadmium oxalate [1.53 10-8 (18°) Lead fluoride ... ./3.7X 10-8 (26.6°) 
CdC20i.3H20 jLead iodate...... 5.3X 10-4 (9.2°) 
Cadmium sulfide .|3.6 107° (18°) Lead iodate..... .}1.2107 (18°) 
Calcium carbon- (0.99 10-§ (15°) Lead iodate...... 2.6X 1078 (25.8°) 
ate (calcite) Lead iodide...... |7.47X1079 (15°) 
Calcium carbon- |0.87 10-8 (25°) Lead iodide... ... 1.39x 10-8 (25°) 
ate (caleite) Lead oxalate... . .|2.74 107 (18°) 
Calcium fluoride (3.410 (18°) Lead sulfate... .. 1.06 10-8 (18°) 
Calcium fluoride |3.95x 10 (26°) Lead sulfide ..... |3.4X 1078 (18°) 
Calcium iodate, | |22.2 10-8 (10°) Lithium carbonate} 1.710 (25°) 
Ca(I03)2.6H20 Magnesium am- ({2.5X10 ™ (25°) 
Calcium iodate, (64.4 10-8 (18°) monium phos-_ | 
Ca(IOz)2.6H:20 | || phate 
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SOLUBILITY PRODUCT (Continued) 
ahaa oil} of Clas iedas aotibora far sc \v dui ieies ieee 















Solubility Selphy * 
i “ product at’ ; product’ it 
Substance temperature Substance ' temperature | 
noted noted. 
SS a a A 8 en en ee 
Magnesium car- |2.6 1074 (12°) Silver chloride. . ./0:21 10-10 (4.79) 
bonate Silver chloride. . .!0.37 10710 (9.79) 
Magnesium fluor-|7.1 < 10-2 (18°) Silver chloride. . .}1.56 X 10-10 (25°) 
ide Silver chloride. . .|13.2 X 10710 (50°) 
Magnesium fluor-/6.4 X 10-9 (27°) Silver chloride. . .]21.5 X 10-19 (100°) 
ide Silver chromate. .|1.2X 10712 (14.8°) 
Magnesium hy- /1.2 10-1 (18°) Silver chromate../9 X 10712 (25°) 
droxide Silver cyanide 2.2 X10712 (20°) 
Magnesium oxa- |8.57 X 10-5 (18°) [Ag*][Ag(CN) ~2] 
late Silver dichromate|2 x 10-7 (25°) 
Manganese hy- 4X 10714 (18°) Silver hydroxide.|1.52 * 10-3 (20°) 
droxide Silver iodate.....|0.92 x 10-8 (9.4°) 
Manganese ‘sul- |1.4X 10-15 (18°) Silver iodide... . ./0.32 X 10-16 (13°) 
fide Silver iodide... . ./1:5 10716 (25°) 
Mercurie sulfide. }4 X 10-53 to Silver sulfide... ./1.6 10-4 (18°) 
2X 20-49 (18°) Silver  thiocya-|0.49 X 10-12 (18°) 
Mercurous bro- |1.3 X 10721 (25°) nate 
mide Silver thiocya- |1.16 X 10-12 (25°) 
Mercurous chlo- |2 «10718 (25°) _ nate 
ride Strontium  car- |1.6 X 107 (259) 
Mercurous iodide]1.2 * 10728 (25°) bonate 
Nickel sulfide... .|1.4. 10-24 (18°) Strontium fluor- |2.8 107 (18°) 
Potassium acid ide 
tartrate [Kt] |3.8x 10-4 (18°) Strontium oxalate|5.61 X 1078 (18°) 
(HC4H4067] Strontium sulfate|2.77 X 1077 i .9°) 
Silver bromate.. ./3.97 X 10-5 (20°) Strontium sulfate|/3.81 x 1077 (17.4°) 
Silver bromate.. .|5. 77 X1075 (25°) Zine hydroxide. .|1.810-M4 (18-209) 
Silver bromide... /4.1 107-13 (18°) Zinc oxalate, 11.35 X 10-9 (18°) 
Silver bromide.. .|7.7 X 10713 (25°) ZnC204.2H:0 
Silver carbonate. |6.15 X 10-12 (25°) Zinc sulfide...... 1.2 107-23 (18°) 











TT 


TABLE FOR TRANSFORMING EXPRESSION 
OF RESULTS OF WATER ANALYSIS 


(Based on Equivalents of CaCOs) 


Compiled by Dr. R. E. Brewer. 














tro!] . on o3/5 

23) Es] | —| 88 | 2elSu8] as] g 
23| #5| #i| <E| 22 | 2g/23e] Be] EE 
asl és 6p |.6alg-7 Bel os 
p-p.n.. 1 | 0.10} 1.0}0.001 | 0.05834} 0.07 | 0.07 | 0.10 | 0.056 
mg / | 1 0.10 1.0/0.001 | 0.0583 | 0.07 | 0.07 | 0.10 | 0.058 
/100, 000, ee a sh) 1.00} 10.0)0.010 | 0.583 0.70 | 0.70 | 1.00 | 0.560 
tench degrees. ane 10 1.00) 10.0/0.010 | 0.583 | 0.70} 0.70] 1.00] 0.560 
G) logetssveeeae 1000 |100.0 |1000.0}1.000 158.300 0.00 |70.00 |100.00/56.000 
Gr. /U.8. gal i nena wel 1.71} 17.1 |0.0171} 1,000 1,2 1.2 1.71 | 0.958 
Gr. /Eng. gal.. ..| 14.3 1.43] 14.3 }0.0143] 0.829 1.00 | 1.00 | 1.43 | 0.80 
Clark degrees... avaoal lS. 0 1.43] 14.3 |0.0143) 0.829 1.00 | 1.00 } 1.43 | 0.80 
German degrees....} 17.8 1.78] 17.8 |0.0178} 1.044 1.24 | 1.24] 1.78 | 1.00 


*Variously reported. 
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- Constant 7 yeh: a 
m or the emp. or the emp. 
H Acid Formula first PC; second 2G: 
hydrogen hydrogen 
Acetic...... eats Le 1.86 X 1075) = 25 
a-Alanine 5 9X107% 25 
Arsenic... 5 X1073) 25 4X1075| 25 
: 6 X10- (3H)| 25 
Arsenious. . ai HK! 6 X10719} 25 
Barbituric ..JCsH4O3N..| 1.051074) 25 
Benzoic. . ..|C7HeO2....). 6.6 X10) 25 
Borie.7.... pHs BOs... 6... 6.410719} 25 
Bromacetic.... ..|CeHsO2Br..| 1.88 X1073} 25 
a-Brompropionic. ..|CsHsOe2Br..| 1.08 X1073] 25 
Bespronion ..|CsHsO2Br.. 9.81075 25 
AEEWTIO «00d :5 0, 5 ..|CaHeO2....| 1.4810! 25 
Car ae - aL EtsOO3.2.. 4 3xX1077|. 18 6X10-"| 25 
Chloracetic...... .-|C2H3O2Cl. .| 1.55 X10] 25 
| a-Chlorpropionic......|CsHsOzCl..| 1.47 X1074) 25 
8-Chlorpropionic...... C3H;O02Cl. .| 8.591075} 25 
(ara eS Se CsHs07.... 8X10-4] 25 
Dichloracetic......... C2H202Ch. . 510-2] 25 
Pormaie@ ti stad stsee @0 ees CH20O2..... 2.14104) 25 
stat te aoe eee ulOs ok 1X10] 25 310-5} 25 
Hippue.c. «ch es ss CoHoO3sN... 2.3 X1074}4 925 
Hydrocyanic..... eI CEHN..,...\..s74 7.2X10-) 25 
Hydroquinone........ CeHseO2....|. 1.11079} 18 
Hydrosulfuric........ USS Sie ciate lx 9.110] 18 1.2 X10" 
Hydrazoic............ EEN peravascres 1.91075} 25 
Hypochlorous......... HOGT. stn a0 3.7 X10-3| 17 
TOG cae tie sic eco e eee HIOQOs...... 1.9X107| 25 
“TROBMGYNIC. ian ies. <> CsHsO2.... 1.5 X10] 25 
TREVBICTIG® </05\0\0u0-0'os CsH1002.... 1.7 X10) 25 
DROtG as wee e's or,8 0 - C3H60Os. . 1.38 X10) 25 
higelts Ct 4 as eee CsHsOx 1.5 X10] 25 2.61077} 25 
ob. ? apoE nee CsH6Os 4X10-4 25 910-8] 25 
VAGAQYEIC Cre sa Seeks a's css C3HiOn 1.61 X1073} 25 2.11074 25 
Maridelions sive. oi. sHsOs....| 4.29X10-4| 25 
a-Naphthoic.......-. CuHs0e.... 2X10-4] 25 
-Naphtboic........-- CuHsO2.... 6.8 X10] 25 
EATING sR ele sisi ar¢ © HsO2 1.410] 25 
PMIURISUIB biece sia.t sis p+. HNO, 233. 4xX10-4] 18 
WRITS Diane hp inl dee e 0 H2C204 3.8 X10) 25 4.9X107| 25 
ESS oh SE IOs. 2.3 X1072| 25 
Lat Je ye CsH60..... 1.3 107) §=25 
Phosphoric. .........- FiePOr cn 3s 1.1107} 18 2x<10-7; 18 
‘ 3 3.6X10713(3H)| 18 
Phosphorous........- HsPO3..... 5X10] 25 2xX10-5| 25 
jon NS ae CsHeO.. . 1.26 X1073] 25 3.1X10-4) 25 
POGOe apie <i» CsHsOoN.. 31075} 25 
EEE Petty lereissi> sis,e es CcHzO7Ns. - 1.6X1071} 18 
erty Gis at's). <4 2 «>» CsH6O2.... 1.4107] 25 
Ppromudies?2.'......- GeriOs is: <s 7.1X10-4) 25 
Pyrophosphoric....... H4P:07.... 1.4X1071) 18 1.1X1077] 18 


2.9X10-7(3H)| 18 
3.6 X109(4H)| 18 


sec ergiade : CsHs0u. ... 8.7 X10) 25 

PEROUOMys s)as'a'e 0 suse C7HeOs....} 1.06 X10] 25 1X10-3 20 
DSISHIOUBS Ewe cc ccc eeee H2SeOQs3.... 3X1073{ 24 51078} 25 
SIRCEUINIGs osc cnc ceeees CiHeOu. ... 6.6 X1075| 25 2.8107 25 
BOER E eee es CsHi03NS..| 6.2 X10-4 

PAINS sinc we he's 9.0.6 a eS Oats vars la scabeleia lahore «aici eue ss 2x10 18 


UU UEEEEEEEIEEEENEEEEEEEEEEEEEED ad 
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DISSOCIATION CONSTANTS OF ACIDS (Continue 


Constant 


COMPOSITION OF AMINO ACIDS 


Compiled by H. B. Vickery 


The following table gives the molecular weight, empirical formula and 


percentage composition of the amino acids resulting from 


proteins. 


the hydrolysis of 





Percentage composition 














ae Mole- 
Amino acid Menpirien! cular 
weight | Car- | Hydro-} Oxy~ 
bon gen gen 
a-Alanjne......... C3H7O2oN 89.06] 40.42) 7.92 | 35.93 
Arginine.......... CoeH1102Na 174.14] 41:35} 8.10 | 18.37 
Aspartic acid...... CsH70iN 133.06) 36.07} 5.30 | 48.10 
Cynbinet coe k it 'CeH1204uN2S2 | 240.23) 29.97) 5.03 | 26.64 
Ghatamic acid:... .|'CsH9»O«N 147.08) 40.79} 6.17 | 48.51 
Glycine...........|'CxHsOaN 75.05| 31.98) 6.71 | 42.64 
Hastidine.;..’.(.t... CeéH3:02Ns3 155.09) 46.42) 5.85 | 20.63 
Hydroxyglutamic “ 
acidi..... .%. .s. «|'CetoO5N 163.08} 36.79} 5.56 | 49. 
Hydroxyproline....|'\CsH9»O0sN 131.08] 45.77} 6.92 | 36.62 
Iodogorgoic acid?. .| CoHsOsNIz -432.91) 24.95) 2.10 | 11.09 
Isoleucine......... CoHis02N 131.11] 54.92} 9.99 | 24.41 
Leacine-gis¢ @.j.... CoHis02N 131.11] 54.92) 9.99 | 24.41 
Lysing....... CoH1sO2Ne2 146.13} 49.27) 9.66 ) 21.90 
Methionine’. CsHi02NS 149.15) 40,23) 7.43 | 21.46 
Norleucine........|'CeHis02N 131.11) 54.92) 9.99 | 24.41 
Phenylalanine. .... C9H1102N 165.09] 65.42) 6.72 | 19.38 
Proline: crac... +s CsHs02N 115.08} 52:14; 7.88 | 27.81 
Semnew-6i ve $ as +s C3H70O3N 105.06} 34:27) 6.72 | 45.69 
Thyroxine’........|'CrsHi1O4NU4 || 776.77) 28,17) 1.43 8.24 
Tryptophane...... CuHi2O02Ne2 204.11} 64,67) 5.93 | 15.68 
Tyrosine. ...| CoHi103sN 181.09} 59,64| 6.12 | 26.51 
Valine... '‘CsH102N 117.09] 51.24) 9.47 | 27.33 














Nitro- 
gen 





126.69 per cent sulfur. 
258.64 per cent iodine, 
321.49 per cent sulfur. 
465.36 per cent iodine, 
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......, PROPERTIES OF THE AMINO ACIDS — 


~ +7 / 
ENS EFEETS bis 


Compiled by M. 8. Dunn 


Dissociation Constants and pH Values at the Isoelectric 
2 Points of the Amino Acids at 25° 


Interpretation of Data in the Tables 


_Electrometric titration data and ionic concentration values were used in 
calculating the classical constants, Ks and Ks. In the few instances where 
ionic activities were used in place of concentrations the constants varied 
oy from the values listed. 

pH yalues at the isoelectric points were calculated from the general 


expression, 
[SK 
pl = vV DK xX Ke, 


which may be used in its simplified form, pI = }(~K. + pK» — pKb), in 
the following eases: monoamino monocarboxylic acids; monoamino dicar- 
boxylic acids, where the second acid constant may be neglected; and diamino 
scarhorytie acids, where the second base constant. may be neglected. 
“No K; values for amino acids in formaldehyde solution are listed since 


they are practically the same as those in water. 





























Aqueous solution 116 % formaldehyde 
Amino acid . ) 
: = Ref. = Ref. 
KB On phipes K, a 
| | 
: | 
a-Alanine......- 2.1 x 10-” | 2.2 x 20-12 6.0} 1] 4.0X 107] 12 
mimng.t.....- 3.3 X 10-3 | 1,1,.X 10-5 10.8) 2 | 
, dil X hO7? 
Aspartic acid 2.2 X 10-4 | 7.5.X 107% | 2.8) 3 | ee x sar 12 
‘ 2.5 X 107% | ig / 1-4 10" 
Cystine........- 3.3 X 10-3 | 5.0% 10-13| 4.6) 4 
9.6 X 10-* | 2.5 X 10738 
Glutamic acid. ..| 5.6 x 107%, | 1.6 x 107) 3/213 J 6.3% 1078} 12 
.2 % 10-% 1.6 X 1077 
Glycime.......-- 2.5 X 10-1» 2.2.x 10717 6.0 1 4.0 X 10-8 12 
istidine. ........ 6.7 X 10-1 | 4.0 X 4073 | 7.6 
; | 6.6 x 10733 | 
6-Hydroxygiu-| 5.8 x 10-5 | 2.1. 10-12} 3.3) 7 
tamic acid....| 2.8 K 107% . | 
Hydroxyproline .| 1.9 X 10-" | 8.3 X 107 | 5.8) 7 
lodogorgoic acid.| 3.3 X 10-7 | 1.3 X 107! | 4.3) 5 
. 1.5 xX 10% | 
Isoleucine. ...... 2.1.>.10-% | 2:3. % 10-2 | 6.01.7 
Leucine.....:5.. | 2.5 X.10- | 2.2 x 107127| 6.0) 8 
Tigsiae... .c- 43 3 10-4} 8:9 xX 10-* | 9.7| 2 
in 107% 
Methionine. .. .. 6.2 X10- | 1.9 X 10-17] 5.7] 11 
Norleucine. ... -. LT Kp10-) 2.5, X% 107321 ,6.1 7 
Phenylalanine... 7b X10-"| 4 xaos | 5.4) 9] 1.3 x 10-4 12 
Proline. ......-- 2.5 X 10-1] 1, X 10-1?) 6.3 
Serine....:.::-- 7.1 x 10-%| 1.6 X 10-12| 5.7] 7 
Thyroxine. ..... ) 
Tryptophane....| 4.1 x 10-° | 2.2 x 107"? 5.9 9 
Tyrosine. .....-- 7 <10-™ } 4:7 %40-2] 5.7) 9] 6.0 x 10-7 12 
Iz - 610-11] <1.0 X 10>) 
Valine........-. | 2.3 X 10-™ | 2,0 X 20-7 6.0) 9 | 
| : t t t i 
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Points of the Amino Acids at 25° (Continued) 
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Specific Rotations of the Amino Acids in Aqueous and 


Hydrochloric Acid Solutions 

















Amino acid Solvent | Temp. °C.| [a], | Ref. No. 
d-Alanine?.....°. 2 thee | aq. 22 +2.7 1 
5.6% HCl 15 +14.7 2 
L=BTEDING A. eRe rc ees eee aq. —2.5 3 
2N HCl 20 +14.5 4 
GsATgIBING. ox het ae eee aq. 20 +12.9 5 
8 N HCl 20 +26.5 6 
t-ATEMUINE TY. dt eee no data , 

d-Aspartic acid “1540 at HCl — 28.0 7 
l-Aspartic acid... 25 +5.9 8 
3 N Tcl +26.5 9 
d-Cystine. . HCl 20 +221 10 
i-Cystine. . OTEAD cieahee ator t eae T, 20 — 223.6 ll 
d-Glutamic acid. . FR a dees 25 +12.6 8 
20 % Frc 20 +31.9 12 
2-Glutamic acid... leh eee. aq. 20 —12:9 13 
20 % HCl 20 —30.1 9 
G-Thiptidinies 3° <2. ob, Saat aq. 20 +40.2 14 
HCl 20 -7.9 15 
U-Higtidine's./s..5 3. cb a eee aq. 20 —39.7 14 
| 1 N trot 18 +9.6 16 
d-B-Hydroxyglutamic acid....... +0.8 17 
20 % “acl +16.3 17 

J-8-Hydroxyglutamic acid....... | no ‘data 4 
d-Hydroxyproline(a)............ aq. 20: +75.2 18 
1-Hydroxyproline(a)............} aq. 20 —81.0 45 
| 1N HCl 20 —59.5 19 
d-Hydroxyproline(b)............ aq. 18 +58.6 18 
(-Hydroxyproline(b)............ aq. 18 — 58.1 18 
d-lodogorgoic acid..."...........| 4% HCl 20 +2.9 20 
(-Iodogorgoic acid:............. 4% HCl 19 —2.9 21 
G-IsoleuGinesa. ocr aaku'dew Says) oo aq. 20 +11.3 22 
20 % HCl 20 +41.3 23 
WTs0lOWGnGin 12 ew mieten BAe aul aq. 20 —11.4 23 
| 20% HCl 20 —40.9 22 
d-Tsoleucine(allo)...... | aq. 20 —14.4 24 
| 20 &% HCI 20 —38.0 25 
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‘Specific Rotations of the Amino Acids in Aqueous and 
Hydrochloric Acid Solutions (Continued) 























Amino acid Solyent | Temp. °C.| [a], . | Ref. No 

l-Isoleucine(allo)............... aq. 20 +14.0 25 
. 20 % HCl 20 +38.1 25 
Oo eV UCT ES Pe aq. 20 +10.3 26 
20 % HCl 20 —17.5 27 
~  {-Leucine........ ave eeyehd's SHES ak - aq. 20 —10.8 28 
a 20 % HCl 20 +18.6 29 
BING ae WE. « syer8"2)> Sa 2fs @.5,< © aq. 20 +14.6 30 
8 N HCl +15.5 19 

POVOINCh sie Sd she > cyein fe lees no data 

MoNirethionine..... 6. as ee no data 
Tet hiqnines.....i. 2%. «Fs  edey* aq. 20 —7.3 31 
PRINOTIGUCINIO. «. esos elec tees aq. 20 +6.5 32 
20 % HCl 20 +23.1 33 
PNorleucine: .: cesridin. gee. oe aq. 20 —4.5 34 
; 20% HCl 17 —23.0 33 
a d-Phenylalanine................ aq. 20 +35.1 35 
i 18 % HCl 20 +7.1 36 
Phenylalanine! .s..... ... er. aq. 20 —35.3 35 
Pe ee A a aq. 20 +81.9 37 
Pol LORS Gy oe aie eS a a aq. 20 — 84.9 38 
20 % HCl 20 — 54.5 38 
7 SE ee a ee ee aq. 20 +6.9 39 
: 1N HCl 20 —14.3 39 
Hol SC. 5 gt i ee aq. 20 —6.8 39 
1N HCl 25 +14.4 39 

GeEMYEOCING soos se ee no data 

pO ae no data : 

Gel ryptophane....-w.necn ene nes aq. 25 +32.4 40 
l-Tryptophane................. aq. 20 —32.1 40 
1 N HCl 20 +1.3 41 
cS SEE Ge 21% HCl 20 +11.6 42 
MPPGEMBSIOMS 65.2% -erefics S0.zia%, feo. 2 21% HCl }. 20 =13.2 42 
Cie A ta. Ss | a aq. 20 +6.4 43 
20% HCl 20 +28.8 43 
CORE C0 =a eee aq. 20 —6.1 28 
20% HCl 20 —31.2 28 
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22. 


Hydrochlorie Acid Solutions (Continued) 
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44. Bhrlich, F., and Wendel, Z. Zuckerind., 58, 294 (1908). 
45. Fischer, E., Ber., 35, 2662 (1902). 
Solubilities of the Amino Acids in Grams per 100 Grams 
of Water 
Temperature in °C. 
Amino acid 

| 0° 257: 50° 75: 100° 

| 
dl-Alanine.......... 12.41(1) 16.58(1) 23.48(1) |32.18(1) |43.2(1) 
d-Alanine....,...... 12..73(2) 16.65(2) 21.79(2). }28.51(2). .137.30(2). 
di-Aspartic acid..... 0.32(1) 0.82(1) 2.10(1) eG 9. ea 
l-Aspartic acid. ..... 0.22(1) 0.54(1) 1.25(1) | 2.7101) | 4.881 
dl-Cystine.......... 0..006(11) 
d-Cystine........... 0.012(11) 
Cystine ms ic acu 0.005(3) 0.011(8) 0.024(3) | 0.052(3) | 0.114(3 
meso-Cystine. ....... 0.006(11) 
di-Glutamie acid... . 0.83(1) 2.64(1) 8.16(1) |19.9(1). |decomposes 
d-Glutamic acid..... 0.38401) 0.89(1) 2.2311) | 5.34(1) |decomposes 
Glycine. 14.31(1) 25.31(1) 40.15(1) |57.49(1) |75.2(1) 
l- Hydroxyproline(b ca. 25.0(12) 2 
dl-lodogorgoie =e 0.02(2) 0.06(2) 0.192 0.56(2 1:70(2) 
I-Ie ydogorgoic acid. ca. 0.29(15) at 20° 
di-Isoleucine...... 1. 76(1) 2.19(1) 3.02(1) | 4.8801) rap 
d-Isoleucine.........| 8.79(3) 4.12(3) 4.82(3) | 6.08(38) } 8.25(3) 
d-Isoleueine(: allo)... ca. 2.9(8) at 20° 
dl-Leucine...... 0... | 0. 80(2) 0.99(2) 1.41(2) | 2.28(2) } 4021(2) 
d-Leucine..i:... 2... 2.02(7) at’ 19° >| 
[-Leucine ; 2.27(2) 2.43(2) 2.89(2) | 3.82(2)) 5.:64(2) 
dl-Methionine 1.82(3) 3.38(3) 6.07(3) |10. Ree ) 17.6003) 
dl-Norleucine. . 0.91(1) 1.18(1) 1.80(1) | 2.88(1) } 4.70(1) 
d-Norleucine f \ca. 1.5(10) 
l-Norleucine lca. 1.6(9) at 19° 

| 
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Solubilities of the Amino Acids in Grams per 100 Grams 









of Water (Continued) 
—— . a See nT oo 
por rs 50° | 15° 100° 















1.01(1) 2.20(1) | 3.70(1) | 6.53) 


1.98(3) 4 4.43(3) | 6.62(3) | 9.90(3) 
2.20(3) 5.02(3) 110.34(3) |19.21(3) |32.24(3) 


ca. 25-30(4) at 20° 


0.82(3) 1. 14(3) 1.71(3) | 2.80(3) | 4.99(3) 
ca. 0. 04(14) at 20° 0.65(14) 
0.022(1) 0.048) 0.110(1) | 0.238(1) | 0.492(1) 
7.01(1) = 7.44(1) 9.42(1) |13.31(1) |20.0(1) 
: ! 








4 ft 
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Solubilities of the Amino Acids in Grams per 100 Grams 


of Water-Alcohol Mixtures 

















Per cent Grams amino acid) 
Amino acid ethyl ror P- | per 100 grams | a 
aleohol fe of solvent | > 
; 
} } : 

Pepimmrnes... i eO... 25.2. 08 5 ! 25 14.37 2 
10 25 12.41 / 2 

20 25 8.48 } 2 

25 25 7.09 1 

25 45 11.6 | 1 

t 25 65 15.9 1 
| 40 25 3.89 bi 
50 25 2.52 ; 1 

50 45 4.25 1 

50 65 6.68 1 

is Go tk 25 1.57 2 
75 ie 25 0.57 Sole 
j: 75 45 0.95 ee 
75 65 | 1.49 1 

80 25 0.37 2 

90 25 0.084 3 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Alcohol Mixtures (Continued) 





Per cent 


























Grams amino acid 

Amino acid ethyl aoe Pp. per 100 grams_ |, pel. 

alcohol c of solvent : 

dl-Aspartic acid..:.........: 25 0 0.071 1 
25 25 0.27 1 

25 45 0.68 1 

25 65 1.53 1 

50 0 0.027 1 

50 25 0.10 1 

50 45 0.26 1 

50 65 0.59 1 

75 0 0.012 1 

75 25 0.032 1 

75 45 0.062 1 

75 65 0.13 x 

-Glutamic acid. 20.05... 002: 25 0 0.086 1 
> 25 25 0.29 1 

25 45 0.81 uh 

32 15 0.33 as 

50 0 0.039 1 

50 25 0.13 1 

50 45 0.38 1 

75 0 0.017 1 

75 25 0.038 1 

75 45 0.089 1 

80 16 0.067 4 

100 25 0.0032 1 

100 25 0.0068 5 

100 45 0.0064 1 

Glycine. 5)... si sineiat sietthaisee 25 25 8.72 1 
25 45 15.0 1 

25 65 24.5 1 

ss 50 25 2.47 1 

50 45 4.63 1 

50 65 8.04 1 

75 25 0.45 1 

75 45 0.76 1 

75 65 1.23 1 

90 25 0.043 3 

? + Isoleucine.............. 80 20 0.47 e 
80 78-80 1.16 it. 

100 20 0.083 <j 

100 78-80 0.12 7 

7-Isoleucine(allo)............ 80 20 0.82 7 
80 78-80 2.02 7 

100 20 0.12 vf 

100 78-80 0.18 7 

MTSUCiNGs . Hse hvcae dpsed 25 25 0.49 1 
25 45 0.85 1 

25 65 1.45 1 

50 25 0.32 1 

50 45 0.63 1 

75 25 0.18 1 

75 65 0.58 1 

90 25 0.13 3 

T-BBWCIMG He kn. Wie an cee ee | 99 17 0.072 9 





ee —————SSSeSEeeFSeFeFSeeF 


HANDBOOK OF CHEMISTRY AND PHYSICS 


Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Alcohol Mixtures (Continued) 







Grams amino acid Ref. 

















Per cent 
Amino acid ethyl tat per 100 grams 6 
alcohol of solvent r 
di-Norleucine. ......)..0.-..+- 25 25 0.63 1 
25 45 1.12 1 
25 65 2.02 1 
50 25 0.45 1 
50 45 0.92 1 
50 65 1.76 1 
75 25 0.27 1 
75 45 0.52 1 
75 65 0.95 1 
SL TS ee Sea 100 19. 1.55 6 
GES ERIMIOS 6 o.0, 5:4 odo + oho ee =u 25 25 1.54 1 
25 45 3.15 1 
50 25 0.46 1 
50 45 0.99 1 
75 45 0.19 1 
PEAING A as wllced cis cto me 6 +1 95 17 0.01 8 
| 
LAVA. ot ootis ae =} me + -!+° 25 0 ys 1 
5 25 25 3.31 1 
25 45 5.10 1 
25 65 7.44 1 
50 0 0.77 1 
50 25 5 ae 1 
50 45 2.74 1 
50 65 4.56 1 
75 0 0.27 1 
75 25 0.57 1 
75 45 s 1.00 1 
75 65 1.65 1 
100 0 0.014 1 
| os 
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DISSOCIATION CONSTANTS OF BASES!) 


Constant 
Name Formula or 
first OH 
Acetamide ...k) an. aie es a) 
Acetanilide.... P80. 2. 10-4 
a-Alanine:,, papa eee 10/412 
o-Aminobenzoic........ Q712 


orm 
t=) 
a 


Ammonium Hydroxide. . 
Aniline #9 22 29.2 
Arsenious Oxide. 


10-10 
O-M 





LX 
1X 
1X 
4X1 
8X 
6X 
1x1 











Beryllium Hydroxide. ... : 5X10 
Bracing: i. sie eee CosHsO1No.| 7°23 <10-4 2.5 X10 
Butylamine (set.)....... CsHuN....) 4410-4 : 
Caieind | hina watt eee CsHiO2Ns.} 4,1 X10-4 

Cinthonine. ../2% 5)... CiH2ONe .| 1.61077 3.3 X10 710 
CaGaind-ie ash cscs h. CyHa0.N .« 4 y 
Diethylbenzylamine..... CubiiN...] 336 a" . 
Diethylamine.......... CsHuN 1.261073 
Diisoamylamine........ CioHosN...] 9.6X10-4 
Diisobutylamine,....... CsHiN....] 4.81074 

Dimethylamine. . ~ 2 [CAHZISI ., Sa TEX IG-4 
Dimethylbenzylamine. .. |CoHisN....| 1.051075 
Dipropylamine......... CeHisN....] 1.021073 

Methylene. co ae eas CeH7N..... 5.6 X10-4 
Ethylenediamine,...... CoHsNe....] 8:5X1075 

Hiydirazmes np ae ee: N2H..H20.. 3 5 
Isoamylamine....:..... CsHisN.... 5 
Isobutylamine..........|CaHuN....] 3.1 

Isopropylamine......... CsHoN.....] 5.3 

Lead Hydroxide........ PD(O Die: idle den 4.0 anole eee 

Methylamine. .......... CoN 5X 
Methyldiethylamine....|CsHisN....] 2:7 

a-Naphthylamine....... CioHoN....| 9.9-X 

B-Naphthylamine....... CioHoN.... 2X 

o-Phenylenediamine..... CeHsN3....] 3.3. 
Phenylhydrazine........}CsHsNe....| 1.6X 

Fipengines -2 net cere CsHuN....| 1.61073 

Propylamine (norm.)....}CsHoN....| 4.71074 il 
PV TUG ars cen ora he CoHis Nin. 2s 2.3 X10-9 

Qranmen 7 th os ogee CooHosO2Ne | 2.2 X1077 3.3 X10 10 
Cuinoling. 6st. sicds Sah QoHiN....: 1X10~9 
Semicarbazide.......... CH;ONs...| 2.7 X10) 

Silver Hydroxide....... (et Saas 5 1.1X107 

SEryGRDING. os <ense oes Cn H2OsNe 1X1077 
Tetramethylenediamine .|CaHwNe...| 5.1 

Thiourea Fé). aus ee. CHsNeS...) 1.1X 

m-“oluidine.. 5.0.3.2 65 t 55x 

OWToluidime’ «es ose dnc } 3.3 X 

p-Poluiding, 3/05 . casas 2 2X 

Triethylamine.......... CsHis AX 

Triisobutylamine. . S12 cee 4 

Trimethylamine.... } 4X 

Trimethylenediamine CsHioNe RO OC 

Tripropylamine.... CoHaN 5X 

Urea. CH«sON2 OX 





Zine Hy droxide. . " Zn(OH)s.. . 
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| ELECTROMOTIVE FORCE, SERIES OF ELEMENTS 
Compiled by Giles B. Cooke 


_. .. .. Standard Electrode Potentials at 25°C 





Electrode 
Element | ‘Ion Electrode reaction patential 
=Lit +e} 42.9595 
= hbt +e 2.9259 
= Kt +e 2.9241 
= igr++ +e 2.92 
= }Ba*+ +e 2.90 
= Tele +e 2.87 
= Na* +e 2.7146 
= 4Mg*+ +e 2.40 
= $Al*** +e 1.70 
= ;Be** +e 1.69 
= 2U0*t** +e 1.40. 
= 4Mn* +e 1.10 
= 4Te +e 0.827 
= 3Zn** +e 0.7618 
= 3Cr** +e 0.557 
= 38 +e 0.51 
=, 3Gat**t +e 0.50 
= 4Fe** +e 0.441 
= iCd** +e 0.401 
= 4in*** +e 0.336 
= Tl +e 0.330 
= 4Co** +e 0.278 
= sNi* +e 0.231 
= 3Sn*t +e 0.136 
= 3Pb** +e 0.122 
=, Fett * +e 0.045 
= H* +e 0.0000 
= 35b7** +e —0.:10 
= 3Bit** +e — 0.226 
= 4Asttt +.e¢}| -—90.30 
= 3Cu** +e —0,344 
= 102+ 3H20.+.e —0..397 
= {Po**** +e —0.40 
= Cu* + e —0.470 
= 3h +e —0.5345 
=ATett*t te —0.558 
= Ag” +e =0.7978 
= Ha:** + 2e —0.7986 
= 4Pbtttt +e —0.80 
=, 4rd* +e —0. 820 
= 4Ptrt +e —0.863 
= 3Bre +e} —1.0648 
= 3Ch +e —1.3583 
= $Au*** +e —1.360 
= Au* +e —1.50 
= 3F: + e —1.90 


pee ee et 
* These values are doubtful but they indicate the relative activity of the 
elements and are therefore included. 
1. Aetion of Metals on Salts.— Any metal will replace any other metal 
below it in the series thus: 
4 Mg + FeSO: — MgSO: + Fe 
Zn + CuSO: > ZnSO; + Cu 
Sn + 2AgNO:z — Sn(NOsz)2 + 2Ag 
Cu + Hg(NO:z)2 — Cu(NOs)2 + He 
This is the fundamental principle of the Daniell Cell. The voltage of such 
a cell depends upon the difference between the electrode Sate of the 
metals employed. Thus the Zn-Cu couple gives a greater .F.M. than the 
Zn-Pb couple or the Fe-Cu couple. 
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ELECTROMOTIVE FORCE SERIES OF ELEMENTS 
(Continued) 


2. Action of Metals on Acids.—Metals above He react with HCl anc 
dilute H2SO,, replacing the He : 
Zn + dil. HeSOs > ZnSO; + He t 
Sn + 2HCl — SnClz + He 
Cu + dil. HeSOs — no reaction 
Metals above Pt react with HNO; and hot conc. H2SO4 
2Ag + 2 conc. H2S01 — AgeSO4 + SOz + 2H2O 
3Zn + 8 conc. HNO; > 3Zn(NOs)2 + 2NO + 4H20 
3Cu + 8 dil. HNOs — 3Cu(NOs)2 + 2NO + 4H20 ; 
; ae acid first oxidizes the metal and the reaction may be explained as 
ollows: : 
Some of the acid takes on water and ionizes thus: $7. 


2HNO;3 + 4H20 —@ 100H- + 2N ++ 
Nitrogen gains 3 electrons and copper loses 2 electrons: 


2(N+#* 4 3e) + 3(Cu — 2e) > 3Cut* + 2Nt++ 
Some of the acid ionizes as follows: 
6HNO;: s 6H+ + 6NO3- 
3Cutt + 6NO3s- — 3Cu(NOs)2 
100H- + 6H*+ + 2Nt++ > 2NO + 8H2O 
udded 3Cu + 8HNOs > 8Cu(NOs;)2 + 2NO + 4H20 

3. In Regard to Ease of Reduction of Oxides.—The metallic oxides 
down to and including Mn can not be completely reduced to the metal state. 
even in a current of hydrogen. The oxides of Cd and succeeding metals 
are easily reduced, and far down the list, the oxides of silver, platinum, 
mercury, and gold are reduced (decomposed into metal and oxygen) even 
by heat alone. 

4. In Regard to Ease of Rusting. (Oxidation in the Air.)—The alkali 
and alkaline-earth metals rust very rapidly and with considerable evolution 
of heat. All the metals down to copper rust with comparative ease. The 
metals below copper do not rust. Assuming the electrolytic theory of the 

rocess of rusting to be true, these facts are just about what might have 
een predicted. 

5. In Regard to the Occurrence of the Metals in the Free State in 
Nature.—Natural waters are frequently dilute solutions of carbonic, nitric, 
humic, ete., acids. As such they contain Cisplacre hydrogen. Metals 
above hydrogen in the E.M.F. series scarcely, if ever, occur in the free state 
in nature, but are practically without exception found in the combined 
state, as sulfides, carbonates, etc. Metals below hydrogen are frequently 
found in the free state in nature. Thus gold is found in the form of nuggets 
of metallic gold. However, metals below hydrogen are also found in the 
combined state, as cinnabar, Hg§S, etc. 

6. In Regard to Action of the Metals on Water.—The alkali and 
alkaline-earths metal displace hydrogen from water, even in the cold, 
and with evolution of much heat. Mg and succeeding metals will dis- 
place hydrogen from steam. Metals at the bottom of the list will not 
displace hydrogen from steam. 

7. In Regard to the Solubility and Stability of Hydroxides.—The 
alkali metal oxides have great avidity for water, forming hydroxides. The 
alkaline-earth metal oxides react with less readiness, forming hydroxides. 
MgO reacts slowly and incompletely with water, forming the hydroxide. 
All the other metallic oxides and hydroxides are insoluble in water and 
have no perceptible reaction therewith. When a solution of NaOH acts on 
solutions of salts of the metals, the alkali metal salts are not precipitated. 
“he alkaline-earth metal salts are not precipitated unless in very con- 
centrated solution. All the other metal solutions are acted upon, with 
precipitation of hydroxides, except in the case of copper which first gives 
copper hydroxide (blue), and which, on warming, changes to copper oxide 
(black). Also in the case of arsenic, no precipitate falls, sodium arsenite 
being formed. In the case of the last metals in the series, the oxide is 
precipitated, instead of the hydroxide, thus NaOH acting on salts of Sb, 
Hg, Ag, Pd, Pt, and Au, causes a precipitation of the oxides of these metals. 
Bismuth, as an exception, gives a normal hydroxide. 
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-ELECTROMOTIVE FORCE SERIES OF ELEMENTS 
(Continued) 


8. In Regard to Carbonates.—The alkali metals form normal stable, 
soluble carbonates, not easily decomposed on heating. The alkaline-earth 
metals form normal carbonates, which are insoluble in water, and which 
decompose upon. heating, leaving. the oxide, carbon dioxide being evolved. 
When sodium carbonate solution acts on solutions of all the other metals, 
as a rule, a basic carbonate is precipitated, being insoluble in water, and 
decomposed by heat into oxide and carbon dioxide. If the solution is cold, 
Ag, Hg, Cd, Fe, and Mn give normal carbonates. If the solution is warm, 
Sb, Hg, Ag, Pd, Pt, and,Au give a precipitate of the oxide, instead of the 
carbonate, thus showing the instability of the carbonates of the lowest 
metals in the series. 

9. In Regard to Nitrates.—The nitrates of the alkali metals decompose 
when strongly heated forming the nitrite and oxygen. The nitrates of the 
heavy metals, down to and including copper, decompose when _ heated 
forming the oxide of the metal, oxygen and nitrogen dioxide. Mercury 
nitrate when heated yields mercury, oxygen and nitrogen dioxide. 
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REDUCTION VALUES FOR GLUCOSE IN BLOOD 
Amounts of Glucose Corresponding to Titration Values when 0.1 ¢.c. Blood 


is Used in the Method of Hagedorn and Jensen. Biochem. Zeit. 135, 46; 
137, 92 (1923). : 





Milligrams of Glucose in 0.1 c.c. of Blood 








y 


Hundredths of 1 ¢.c. of 0.005 N Sodium Thiosulfate,Nas$.03 
c.c. of 0005N : 
Na2Se03 1 








He eee eRe HOOCOOOOCOCOOOCO 
OCONMWUPWNHODCDNBOAPRWNHO 





Procedure 


Into atest tube (15 X150 mm.) pipette 1 c.c.0.1 normial NaOH 
and 5 ¢c.e. 0.45% zine sulfate solution; 0.1 ¢.c. of blood from a 
capillary pipette is added being washed out with the mixture 
in the test tube; heat for 3 minutes in a boiling water bath; 
filter through cotton into a test tube (3090 mm.) and wash 
the filter with two 3 c.c. portions of water. Add 2 c.c. of alka- 
line ferricyanide solution (1.65 g potassium ferricyanide, 10.6 g 
anhydrous sodium. carbonate in 1000 c.c. of water) and heat 
in a boiling water bath for 15 minutes; cool and add 3 c.c. of the 
iodide-sulfate solution (5 g potassium iodide, 10 g zine sulfate, 
50 g sodium chloride and sufficient water to make 200 e.c.) and 
2 c.c. of 3% acetic acid solution. Titrate with 0.005 normal 
sodium thiosulfate using starch indicator. The method is 
based upon the reduction of alkaline ferricyanide by glucose 
and the subsequent titration of the excess unreduced ferri- 
eyanide according to the following equation:~- 2H3;Fe(CN)s5+ 
2HI =2HiFe(CN),s+1, 
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Amounts of Glucose Corresponding to Titration Values when 5 ¢.c.of 1:10 
Blood Filtrate and 5c.c. of Ronee iF (Modified*) are Heated in a Water 
Bath for 15 Minutes. M. Somogyi, Jour. Biol. Chem. 70, 599 (1926). 
Milligrams of Glucose in 100 c.c. of Blood 


¢, of .005N - Tenths of 1 c.c. of 0.005 N Sodium Thiosulfate, Na,&:03 











8 9 

36 39 

61 63 

82 84 86 

108 | 110 

130 4 132 

152 | 154 

174 | 176 

196 | 199 

218 | 221 

241 | 243 

263 | 265 

285 | 288 

308 | 310 

= 330 | 332 

' 352 | 354 
374 | 37 


396 | 398 








To 5.¢.c of the copper reagent in a test tube (250 K 25 mm) are added 5 c.c. 
of the sugar solution containing between 0.1 and 2.0 mg of glucose; mix; 
heat for 15 minutes in a boiling water bath; cool to 35°C; with mixing add 
1 c.c, of 5N H2SO, and 2 minutes later titrate with 0.005 normal Na,S,03. A 
blank titration using 5.c.c. of water in place of the blood is run at the same time. 


UE EEEEEEEEEEE EEE EEREEEReNEEl 


‘Amounts of Glucose Corresponding to Titration Values when 2 c.c. of 1:15 
Blood Filtrate and 2c.c. of Copper Reagent (Modified™) are Hea ted ina Water 
Bath for 15 Minutes. M. Somogyi, Jour. Biol. ““sem. 70, 599 (1926). 


Milligrams of Glucose in 100 ¢.c. of Blood 





Tenths of 1 c.c. of 0.005 N Sodium Thiosulfate, NaS,0, 





ec. of 0.605N 
N 3 





UPwWNHO 





To 2 ¢.c. of 0.0667 normal H.SO, in a test tube add 0.2 c.c. of blood, rinsing 
the pipette several times with the liquid in the test tube; add exactly (0.2 c.c. 
of 2.5% sodium tungstate solution: centrifugate; fasten a small tuft of ab- 
sorbent cotton over the end of a 2 c.c. pipette and with this pipette remove 2 ¢.c. 
of the blood filtrate in the test tube and deliver it into a 16 X 150 mm. test 
tube; add exactly 2c.c. of the sugar-copper reagent; mix; heat in a boiling 
water bath for 15 minutes; cool to 35°C.; add 1 c.c. 2 normal HSO, and 
titrate with 0.005 normal Na,S,O3. A blank using 0.2 c.c. of water in place 
of the blood is run at the same time. 

* Modified tartrate-carbonate copper reagent. — Copper sulfate (erystal- 
line) 6.5 g; rochelle salt 12 ¢; sodium carbonate (anhydrous) 20 ¢; potassium 
iodide 10 g; potassium iodate 0.8 g; potassium oxalate 18 g; sodium bicar- 
bonate 25 g; water sufficient to make one liter of solution. 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE 
(Munson and Walker, Jour. Amer. Chem. Soc. 28, 663 (1906.)- 


Add exactly 25 c.c. of Fehling Solution A and 25 c.c. of Fehling Solution B 
(see under Special Soluteons and Reagents) to 50 c.c. of reducing sugar solution 
(if a smaller volume of sugar solution is used, add sufficient water to make the 
final solution 100 c.c.); heat the solution at such a rate that boiling begins in 
four minutcs and continue boiling for exactly 2 minutes, keeping the beaker 
covered with a watch glass; filter immediately on a Gooch crucible using suc- 
tion; wash thoroughly with water at 60°C., then with 10c c. of alcohol and 
finally with 10 c.c. of ether; dry for 30 minutes in an oven at 100°C., cool in a 
desiccator and weigh as cuprous oxide. : 

A (Expressed in Milligrams) 



































- 3 ; 
is 5 = | 2 : & C| 
2o| 82 | @ ot | gf |g] #2 | 2 gi 
83 om 2 pase 3m os) ft +3 ae 
eS Oo 3.48 Ss RS ow Oo 2 
85] xO | & 35. | 0 ||| 80] 30 |g a 
Ow a Sl etm = 6) A & = 
poe irk [rbot Mi yao sib 
10 4.0 4.5 3.8 5.9 21.3 2223 30.1 |..37.6 
11 4.5 5.0 4.5 6.7 21.7 22.8 30.7 38.4 
12 4.9 5.4 Sat Y fats) 22.2 23.2 31.4 39.2 
13 5.3 5.8 5.8 8.3 22.6 23.28 32.1 40.0 
14 6.7 6.3 6.4 9.1 23.0 24.1 aan 40.8 
15 6.2 6.28, the! 9.9 23.5 24.6 33.4 41.6 
16 6.6 7.2 7.8 10.6 23.9 25.0 34.0 42.4 
17 aa 7.6 8.4 11.4 24.3 25.5 34.7 43.2 
18 feel} 8.1 9.1 12.2 24.8 25.9 35.4 44.0 
19 7.9 8.5 9.7 13.0 25.2 26.4 36.0 44.8 
20 8.3 8.9 10.4 13.8 25.6 26.8 36.7 45.6 
2 8.7 9.4 11.0 14.6 26.1 27.3 37 53 46.3 
22 9.2 9.8 Le 15.4 26.5 oy bes 38.0 47.1 
23 9.6 10.3 12.3 16.2 ye 28.2 38.6 47.9 
24 10.0 10.7 13.0 7.0 27.4 28.6 39.3 48.7 
25 10.5 11.2 13.7 17.8 27.8 29.1 40.0 49.5 
26 10.9 11.6 14.3 18.6 28.3 29.5 40.6 50.3 
27 11:3 12.0 15.0 19.4 28.7 30.0 41.3 51,1 
28 11.8 12.5 15.6 20,2 29.2 30.4 41.9 51.9 
29 12.2 12.9 16.3 21.0 29.6 30.9 42.6 52.7 
30 12.6 13,4 16.9 21.8 30.0 31.3 43.3 53.5 
31 13.1 13.8 17.6 22.6 30.5 31.8 43.9 54.3 
32 13.5 14.3 18.3 23.3 30.9 32.3 44.6 55.1 
33 13.9 14.7 18.9 24.1 31.4 32.7 45.2 55.9 
34 14.3 15.2 19.6 24.9 31.8 33.2 45.9 56.7 
35 14.8 15.6 20.2 25.7 32.2 33.6 46.6 §7.5 
36 15.2 16.1 20.9 26.5 32.7 | .-34.1 47.2 58.2 
37 15.6 16.5 21.5 27.3 33.1 34.5 47.9 59.0 
38 16.1 16.9 22.2 28.1 33.6 35.0 48.5 59.8 
39 16.5 17.4 22.8 28.9 34.0 35.4 49.2 60.6 
40 16.9 17.8 23.5 29.7 34.4 35.9 49.9 61.4 
41 17.4 18.3 24.2 30.5 34.9 36.3 50.5 62.2 
42 17.8 18.7 24.8 31.3 35.3 36.8 51.2 63.0 
43 18.2 19.2 25.5 32.1 35.8 37.3 51.8 63.8 
44 18.7 19.6 26.1 32.9 36.2 by Aer 52.5 64.6 
45 19.1 20.1 26.8 33.7 36.7 38.2 53.1 65.4 
46 19.6 20.5 27.4 34.4 oll 38.6 53.8 66.2 
47 20.0 PAW G) 23.3 35.2 37.5 39.1 54.5 67.0 
48 20. A 28.7 36.0 38.0 39.5 5501 67.8 
49 20.9 9 29.4 36.8 .4 .0 8 68.5 
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CUPROUS OXIDE EQUIVALENT OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 











3 3 
& 5 ES = FA x Ei 
Ss xe) ST - 

B06 23 a ig o8 Bo 89, a of < 
eal eo | g | 84] 8S esl so] g | sh] sh 
BO} BO > SO |. 80 |[80] Fo > gO | ao 
OVA 4 A a Ss) Gee 4 A 2 
90 | 38.9] 40.4] 56.4] 69.3 |[140 | 61.3] 63.6] 89.5 { 109.0 
91| 39.3] 40.9] 57.1] 70.1 ||141 | 61.8] 64.0] 90.2 | 109.8 
92 | 39:8] 41.4] 57.8} 70.9 [142 | 62.2] 64.5] 90.8 | 110.5 
93 | 40.2] 41.8] 58.4| 71.7 [1143 | 62.7] 65.0] 91.5 | 111.3 
94 | 40.6| 42.3] 59.1| 72.5 1144] 63.1] 65.4] 92.2 | 112.1 
95 | 41.1| 42.7] 59.7| 73.3 [1145 | 63.6.| 65.9] 92.8 | 112.9 
96 | 41.5 | 43.2| 60.4] 74.1 ||146| 64.0] 66.4] 93.5 | 113.7 
97 | 42.0] 43.7] 61.1 | 74.9 ||147| 64.5] 66.9] 94.2 | 114.5 
93 | 42:4] 44.1] 61.7] 75.7 ||148 | 65.0] 67.3] 94.8 | 115.3 
99 | 42.9] 44.6] 62.4] 76.5 [1149 | 65.4| 67.8] 95.5 | 116.1 
100] 43.3] 45.0] 63.0] 77.3 ||150| 65.9} 68.3] 96.1 | 116.9 
101] 43.8] 45.5 | 63.7 | 78.1 ||151] 66.3] 68.7] 96.8 | 117.7 
102 | 44.2| 46.0] 64.4] 78.8 ||152] 66.8] 69.2] 97.5 | 118.5 
103 | 44.7] 46.4| 65.0] 79-6 |/153 | 67.2] 69.7] 98.1] 119.3 
104] 45.1 | 46.9] 65.7] 80.4 |/154| 67.7] 70.1] 98.8 | 120.0 
105 | 45.5 | 47.3] 66.4] 81.2 ||155| 68.2] 70.6 | 99.5 | 120.8 
106 | 46.0| 47.8] 67.0] 82-0 ||156] 68.6 | 71.1 | 100.1 | 121.6 
107 | 46.4| 48.3] 67.7] 82.8 ||157| 69.1 | 71.6 | 100.8 | 122.4. 
108} 46.9| 48.7] 68.3] 83.6 [1158] 69.5 | 72.0 | 101.5 | 123.2 
109 | 47.3| 49.2] 69.0] 84.4 ||159] 70.0 | 72.5 | 102.1 | 124.0 
110 | 47.8] 49.6] 69.7 | 85.2 ||160 | 70.4 | 73.0] 102.8 | 124.8 
111 | 48.2| 50.1] 70.3] 86.0 ||161 | 70.9 | 73.4 | 103.4 | 125.6 
112 | 48.7] 50.6] 71.0| 86.8 |/162] 71:4] 73.9 | 104.1 | 126.4 
113 | 49.1] 51.0] 71.6 | 87.6 |[163 | 71.8] 74.4 | 104.8 | 127.2 
114} 49.6 | 51.5 | 72.3] 88.4 |/'64] 72.3 | 74.9 | 105.4 | 128.0 
115} 50.0] 51.9] 73.0| 89.2 |]165] 72.8] 75.3 | 106.1 | 128.8 
116 | 50.5 | 52.4] 73.6] 90.0 [166 | 73.2 | 75.8 | 106.8 | 129.6 
117} 50.9] 52.9] 74.3| 90.7 {1167 | 73.7.| 76.3 | 107.4 | 130.3 
118 | 51.4| 53.3] 75.0] 91.5 ||168 | 74.1] 76.8 | 108.1 | 131.1 
119 | 51.8| 53:8| 75.6] 92.3 |l169| 74.6 | 77.2 | 108.8 | 131.9 
120 | 52:3] 54.3] 76.3] 93.1 ||170} 75.1] 77.7 | 109.4 | 132.7 
121} 52.7| 54.7| 76.9] 93.9 [171 | 75.5] 78.2 | 110.1 | 133.5 
122} 53.2] 55.2] 77.6] 94.7 |/172| 76.0| 78.7 | 110.8 | 134.3 
123 | 53.6] 55.7] 78.3] 95.5 ||173 | 76.4] 79.1 | 111.4 | 135.1 
124| 54.1] 56.1] 78.9| 96.3 ||174| 76.9] 79.6 | 112.1 | 135.9 
125 | 54.5] 56.6] 79.6] 97.1 [1175 | 77.4 | 80.1 | 112.8 | 136.7 
126 | 55.0] 57.0| 80.3] 97.9-||176 | 77.8] 80.6 | 113.4 | 137.5 
127 | 55.4| 57.5 | 80.9] 98.7 ||177] 78.3] 81.0 | 114.1 | 138.3 
128 | 55.9| 58.0| 81.6] 99.4 ||178| 78.8] 81.5 | 114.8 | 139.1 
129 | 56.3| 58.4 | 82.2] 100.2 ||179| 79.2] 82.0 | 115.4 | 139.8 
130 56.8 58.9 82.9 | 101.0 ||180 79.7 82.5 | 116.1 | 140.6 
131 | 57.2 | 59.4] 83.6] 101.8 |/181 | 80.1] 82.9 | 116.7 | 141.4 
132 | 57.7] 59.8 | 84.2] 102-6 ||182| 80.6] 83.4 | 117.4 | 142.2 
133 | 58.1] 60.3 84.9 | 103.4 ||183 | 81.1] 83.9 | 118.1 | 143.0 
134 58.6 60.8 85.5 | 104.2 ||184 81.5 84.4 | 118.7 | 143.8 
135 59.0 61.2 86.2 | 105.0 }||185 82.0 84.9 | 119.4 | 144.6 
136 59.5 61.7 86.9 | 105.8 ||186 82.5 85.3 | 120.1 | 145.4 
137 60.0 2.2 87.5 | 106.6 ||187 82.9 85.8 | 120.7 | 146.2 
138 60.4 62.6 88.2 | 107.4 ||188 83.4 86.3 | 121.4 | 147.0 
139 60.9 63.1 88.9 | 108.2 |/189 83.9 86.8 | 122.1.| 147.8 
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CUPROUS OXIDE EQUIVALENT, OF DEXTROSE, IN- 
VERT SUGAR, LACTOSE AND MALTOSE (Continued) 
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x = ac) we { 
& fet at a x : 
2 | ef | & S|) p&] 2 2] Serbs 
Bo| 82 20) 64 g 2 
Oe jan pe on = ot 17 ou - Ba 
as) £3 5 Jas] re 5 2 So ES) 
BO} BO} 8 80] BO} 2) gO] ES 














































190 |}, 34.3, 87.2 111.5 | 156.1 

191 $4.8 87.7 }, 123.4 241. | 108.4} 112.0 | 156.7 | 188.9 
192 | 85.3 88.2, | 124.1 | 150.1 }|242,) 108.9 | 112.5 | 157.4.) 189.7 
193 | 85.7 $8.7.) 124.7 4 150.9 |/243 | 109.4°} 113.0 158.1 | 190.5 
194 86.2 39.2 | 125.4 | 151.7 |\244 | 109.9 | 113.5 | 158.7 | 191.3 
195 | 86.7 89.6 | 126.1 | 152.5 ||245 | 110.4 | 114.0 159.4] 192.1 
196 | 87.1 90.1.| 126.7, | 158.3 |]246 | 110.8 | 114.5 | 160.1 192.9 
197 | 87.6 90.6 | 127.4 | 154.1 ||247 | 111.3 | 115.0 | 160.7 | 193.6 
198 88.1 91.1} 128.1. | 154.9 ||248 } 111.8 | 115.4 | 161.4 | 194.4 
199 | 88.5 91.6 | 128.7 | 155.7 |]249.| 112.3 | 115.9 | 162.1 | 195.2 
200 | 89.0 92.0. | 129.4 | 156.5 |/250 | 112.8 | 116.4 | 162.7 196.0 
201 89.5 92.5 | 130.0] 157-3 |}251 | 113.2 | 116.9. | 163.4 196.8 
202 89. 9: 93.0.| 130.7 | 158.1 ||252 | 113.7 | 117.4 | 164.1 197.6 
203 90.4 | 935 | 181.4 | 158.8 |/253,] 114.2) 117.9 164.7 | 198.4 
204 90.9 94.0.| 132.0 | 159-6 ||254 | 114.7 | 118.4 | 165.4 199.2 
205.) 91.4} 94.5 4 182.7 | 160.4 ||/255 | 115.2 118.9 | 166.1] 200.0 
206} 91.8 94,9} 133.4 | 161.2 ||256 | 115.7-| 119.4] 166.8.) 2! 8 
207 92.3 95.4 | 134.0.| 162.0 ||257 | 116.1 | 119.9] 167.4 201.6 
208 | 92.8 95.9 | 134.7 | 162.8 |/258 | 116.6 | 120.4 | 168.1 202.3 
209. 93.2 96.4 | 135.4 | 163.6 |/259 | 117,1 | 120.9 | 168.8 203.1 
210-| 93.7 96.9 | 186.0 | 164.4 |/260 | 117.6. | 121.4 169.4] 203.9 
all 94.2 97.4 | 136.7 | 165.2 ||261 | 118.1} 121.9 | 170.1 204.7 
212 94.6 97.8 | 187.4] 166,0 ||262 | 118.6} 122.4 170.8 | 205.5 
213 95.1 98.3 | 188.0 | 166.8 ||263 | 119.0} 122.9 | 171.4 206.3 
214. | 95.6 98.8 | 188.74 167.5 ||264 | 119.5 } 123.4 172.1 ] 207.1 
215 |. 96.1 99.34 189.4 | 168.3 ||265 | 120,0.} 123,9 172,8 | 207.9 
216.) 96.5 99.8 | 140.0 ] 169.1 |/266 | 120,5 | 124.4 173.5 | 208.7 
217 | 97.0 | 100.3.) 140.7 | 169.9 ]|267 | 121.0 124,9 | 174.1} 209.5 
218 | 97.5 |,100.8 | 141.44 170,7 ||268 | 121,5 125.4 | \74.8 | 210.3 
219 | 98.0 | 104.2] 142.0 | 171.5 ||269 | 122.0 125.9 | 175.5, | 211.0 
220 | 98.4,|,101.7 | 142.7 | 172.3 |/270 | 122.5 126.4 | 176.1 211.8 
221 98.9 |,102.2 | 143.4 | 173.1 ||271,| 122.9 126.9 | 176.8 | 212.6 
222 99.4 | 102.7 | 144.0] 173.9 ||272 | 123.4) 127.4 177.4 | 213.4 
223 99.9; | 103.2 | 144.7 | 174.7 ||27 123.9] 127.9 | 178.1 | 214.2 
224 | 100.3] 103.7 | 145.4] 175.5 ||274 | 124.4 128.4 | 178.8 | 215.0 
225 | 100.8 | 104.2.| 146.0] 176.2 ||275 | 124.9 128.9 | 179.5} 215.8 
296 | 101.3 | 104.6 | 146.7 | 177.0 |/276 | 125.4 129.4 | 180.2) 216.6 
997 |. 101.8 | 105.1] 147.4 | 177-8 ||277 | 125.9 129.9 ] 180.8 | 217.4 
298 | 102.2 | 105.6 | 148.0 | 178.6 |/278 | 126.4 130.4 | 181,5'} 218-2 
299 | 102.7 | 106.1 | 148.7 | 179.4 ||279 | 126.9 180.9] 182.2 | 218-9 
230 | 103.2 | 106.6 | 149.4 | 180.2 |/280 | 127.3 131.4 | 182.8 | 219,7 
231 | 103.7 | 107.1 | 150.0 | 181.0 |/281 | 127.8 131.9 | 188.5 | 220.5 
932 | 104.1 | 107.6 | 150.7 | 181.8 ||282 | 128.3 182.4 | 184.2] 221.3 
233 | 104.6 :] 108.1 | 151.4 | 182.6 |/283 | 128.8 132.9 | 184.8 ] 222.1- 
234 | 105.1 | 108.6 | 152.0 | 183.4 ||284 | 129.3 183.4 | 185.5 | 222.9 
235 | 105.6 | 109.1 | 152.7 | 184.2 }}/285 | 129.8 133.9 | 186.2 | 223.7 
236 | 106.0 | 109.5 | 153.4 | 184.9 |/286 | 130,3 134.4 | 186.9 | 224.5 
237 | 106.5 | 110.0 | 154.0 | 185.7 |/287 | 180.8 | 134.9 187.5 | 226. 
238 | 107.0 | 110.5 | 154.7 | 186.5 |/288 | 131.3 135.4 | 188.2 } 226.1 
939 | 107.5 |. 111.0 | 155.4 | 187.3 ||289 | 131.8 135.9 | 188.9 | 226.9 
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3 3 

3 a: “4 « ||z 3 ss 

° 3 e o iS s 3 fc) ro} 
3s aD © ef 1196 ae n ok o8 
e3 2 | Bo) 8S 83) Be | |g | S| 3a 
50 b | BO | BO |] 50] gO iS 80. | 30 
6) 4 A = C A a 4 = 
290 136.4 | 189.5 | 227.6 ||840 | 157.3 | 162.0) 223.2 | 267.4 
291 136.9 | 190.2) | 22814 ||341'] 157.8 | 162.5 | 223.8 | 267.9 
292 137.4 | 190.9 | 229.2 ||342'] 158.3. | 163.1 || 224.5 | 268.7 
293: 137.9 | 191.5 | 230.0 ||343 | 158.8 | 163.6 | 225.2 | 269.5 
294 138.4 | 192.2 | 230.8 ||344 | 159.3 | 164.1 | 225.9 | 270.3 
295 138.9 | 192.9 | 231.6 {1345 | 159.8 | 164.6 | 226.5 | 271.1 
296 139.4 |.193.6 | 232.4 |/346 | 160.3 | 165.1 | 227.2 | 271.9 
297 140.6 | 194.2 | 233.2 |1347 | 160.8 | 165.7'| 227.9.) 272.7 
298 140.5'| 194.9 | 234.0 {1348 | 161.4] 166.2 | 228.5 | 273.5 
299 141.0 | 195.6 | 234-8 ||/349 | 161.9 | 166.7 | 229.2 | 274.3 
300 141.5 | 196.2] 235.5 ||350 | 162.4 | 167.2 | 229.9 | 275.0 
301 142.0 | 196.9 | 236.3 ||351 | 162.9 | 167.7 | 230.6 | 275.8 
302 142.5 | 197.6 | 237.1 ||352 | 163.4 | 168.3 | 281.2 | 276.6 
303 143.0 | 198.3 | 237.9 ||353 | 163.9 | 168.8 | 281.9 | 277.4 
304 143.5 | 198.9 | 238.7 |1354 | 164.4 | 169.3 | 232.6 '| 278.2 
305 144-0 | 199.6 | 239.5 ||355 || 164.9 | 169.8 | 233.3 | 279.0 
306 144.5 | 200.3 | 240.3 ||356 | 165.4 | 170.4 | 233.9 | 279.8 
307 145.0 | 201.0 | 241.1 ||357'] 166.0 | 170.9 | 234.6 | 280.6 
308 145.5 | 201.6 | 241.9 ||358 | 166.5 | 171.4 | 235.3 | 281.4 
309 146.1 | 202.3 | 242.7 ||359°| 167.0 | 171.9 || 236.0 | 282.2 
310: 146.6 | 203.0 | 243.5 ||360.| 167.5 | 172.5°|' 236.7 | 282.9 
311 147.1] 203.6 | 244.2 ||361°] 168.0 |.173.0 | 237.3 | 283.7 
312 147-6 | 204.3 | 245.0 ||362'] 168.5 |-173.5'] 238.0 | 284.5 
313 148.1 | 205.0 | 245.8 |1363'| 169.0°|/174.0 | 238.7 | 285.3 
314 148.6 | 205.7 | 246.6 ||364 |.169.6 | 174.6 | 239.4 } 286.1 
315 149.1 | 206.3°| 247.4 ||365'| 170.1 | 175.1 | 240.0'] 286.9 
316 149.6 | 207.0 | 248.2 ||366 | 170.6 | 175.6 | 240.7 | 287.7 
317 150.1 | 207.7 | 249.0 ||367 | 171.1 | 176.1 | 241.4 | 288.5 
318 150.7 | 208.4 | 249.8 ||368 | 171.6 | 176.7 | 242.1 | 289.3 
319 151.2 {209.0 | 250.6 ||369 | 172.1'| 177.2 |-242.7 | 290.0 
320 151.7 |. 209.7 | 251.3 ||370:| 172.7 {177.7 | 243.4°| 290.8 
321 152.2 | 210.4] 252.1 |/371']-173.2_] 178.3 |-244.1 | 291.6 
322 152.7 | 211.0 | 252.9 ||372'}'173.7 | 178.8 '| 244.8 | 292.4 
323 153.2:{. 211.7] 253.7 ||873 ]-174.2' | 179.3] 245.4) 293.2 
324 153.7 | 212.4'| 254.5 |1374 | 174.7'| 179.8 | 246.1 | 294.0 
325 154.3 | 213.1 | 255.3 ||375 | 175.3 | 180.4 | 246.8 | 294.8 
326 154.8 | 213.7 | 256.1 |1876 | 175.8 | 180.9 | 247.5 | 295.6 
327 | 155.3°| 214.4 | 256.9 |1377 | 176.3 | 181.4 | 248.1 | 296.4 
328 155.8 |. 215.1 | 257.7 ||878 | 176.8 |°182.0 | 248.8 | 297.2 
329 156.3 | 215.8 | 258.5 |/379 |.177.3 182.5 | 249.5 | 297.9 
330 156.8 | 216.4 | 259.3 ||380 | 177.9 | 183.0 } 250.2 | 298.7 
331 157.3 | 217.1-| 260.0 ||381 | 178.4 | 183.6 |.250.8 | 299.5 
332 157.9 | 217.8 | 260.8 ||382 | 178.9 | 184.1 | 251.5 | 300.3 
333 158.4 | 218.4 | 261.6 |/383 | 179.4 | 184.6 | 252.2 | 301.1 
334 158.9 | 219.1 | 262.4 |/384 } 180.0 | 185.2 | 252.9 | 301.9 
335 159.4 | 219.8 | 263.2 |/385 | 180.5 | 185.7 |.253.6 | 302.7 
336 159.9 | 220.5 | 264.0 ||386 | 181.0 | 186.2 | 254.2 | 303.5 
337 160.5 | 221.1 | 264.8 ||387 | 181.5 | 186.8 | 254.9 | 304.2 
338 161.0 | 221.8 | 265.6 ||388 | 182.0 | 187.3 | 255.6 | 305.0 
339 161.5 | 222.5 | 266.4 ||389 | 182.6 | 187.8 | 256.3 | 305.8 
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2 o 
z by a) we 
i: § | 2/15 13 bees = 
a5; #3 | @ of ok S5| 83] 2 Wel te & 
os) Seo) es (8S_-) SS Ss ses) 8 a) ieee 
BO} 130 > 80 30 SO} 30 > gO aO 
6) QA pI 4 = 6) Qa 4 a = 
390 | 183.1 | 188.4 } 256.9 | 306.6 |/440 | 209.8 | 215.5 | 290.9 | 346.1 
391 | 183.6 | 188.9 | 257.6 | 307.4 |/441 | 210.3\| 216.1 | 291.5 | 346.8 
392 | 184.1 | 189.4 | 258.3 | 308.2 ||442 | 210.9 | 216.6 | 292.2 | 347.6 
393 | 184.7 | 190.0 | 259.0 | 309.0 ||443 | 211.4 | 217.2 | 292.9 | 348.4 
394 | 185.2 | 190.5 | 259.6 | 309.8 ||444 | 212.0 | 217.8 | 293.6 | 349.2 
395 | 185.7 | 191.0 | 260.3 | 310.6 ||445 | 212.5 | 218.3 | 294.2 | 350.0 
396 | 186.2 | 191.6 } 261.0 | 311.4 }]446 | 213.1 | 218.9:] 294.9 | 350.8 
397 | 186.8 | 192.1 | 261.7 | 312.1 ||447 | 213.6 | 219.4 | 295.6 | 351.6 
398 | 187.3 | 192.7 | 262.3 | 312.9 |/448 | 214.1 | 220.0 | 296.3 | 352.4 
399°] 187.8} 193.2 | 263.0 | 313.7 ||449 | 214.7 | 220.5 | 297.0 | 353.2 
400 | 188.4 | 193.7 | 263.7 | 314.5 |/450 | 215.2 | 221.1 | 297.6 | 353.9 
401 | 188.9 | 194.3 | 264.4 | 315.3 |/451 | 215.8 | 221.6 | 298.3 | 354.7 
402 | 189.4 | 194.8 | 265.0 | 316.1 |/452 | 216.3 | 222.2 | 299.0 | 355.5 
403 | 189.9 | 195.4 | 265.7 | 316.9 |]453 | 216.9 | 222.8 | 299.7 | 356.3 
404 | 190.9 | 195.9 | 266.4 | 317.7 ||454 | 217.4 | 223.3 | 300.4 | 357.1 
405 | 191.0 | 196.4 | 267.1 | 318.5 |]455 | 218.0 | 223.9 | 301.1 | 357.9 
406 | 191.5 | 197.0 | 267.8 | 319.2 |]456 | 218.5 | 224.4 | 301.7 | 358.7 
407 | 192.1 | 197.5 | 268.4 | 320.0 1/457 | 219.1 | 225.0 | 302.4 | 359.5 
408:} 192.6 +: 198.1 | 269.1 | 320.8 |]458 | 219.6 | 225.5 | 303.1 | 360.3 
409 | 193.1 | 198.6 | 269.8 | 321.6 }/459 | 220.2 | 226.1 | 303.8 | 361.0 
410 | 193.7 | 199.1 | 270.5 | 322.4 ||460 | 220.7 | 226.7 | 304.5 | 361.8 
411 | 194.2 | 199.7 | 271.2 | 323.2 |]461 | 221.3 | 227.2 4 305.1 | 362.6 
412 | 194.7 | 200.2 | 271.8 | 324.0 ||462 | 221.8 | 227.8 | 305.8 | 363.4 
413 | 195.2 | 200.8 | 272.5 | 324.8 |]463 | 229.4 | 228.3 | 306.5 | 364.2 
414 | 195.8 | 201.3 | 273.2 | 325.6 ||464 | 222.9 | 228.9 | 307.2 | 365.0 
$15 | 196.3 | 201.8 | 273.9 | 326.3 ||465 | 223.5 | 229.5 | 307.9 | 365.8 
416 | 196.8 | 202.4 | 274.6 | 327.1 |1466 | 224.0 | 230.0 | 308.6 | 366.6 
417 | 197.4 | 202.9 | 275.2 | 327.9 ||467 | 224.6 | 230.6 | 309.2 | 367.3 
418 | 197.9 | 203.5 | 275.9 | 328.7 ||468 | 228.1 | 231.2 | 309.9 | 368.1 
419 | 198.4 | 204.0 | 276.6 | 329.5 ||469 | 225.7 | 231.7 | 310.6 | 368.9 
420 | 199.0 | 204.6 | 277.3 | 330.3 ||470 | 226.2 | 232.3 | 311.3 | 369.7 
421 | 199.5 | 205.1 | 277.9 | 331.1 ||471 | 226.8 | 232.8 | 312.0 | 370.5 
422 | 200.1 | 205.7 | 278.6 | 331.9 ||472 | 227.4 | 233.4 | 312.6 | 371.3 
423 | 200.6 | 206.2 | 279.3 | 332.7 ||473 | 227.9 | 234.0 | 313.3 | 372.1 
424 | 201.1 | 206.7 | 280.0 | 333.4 ||474 | 228.5 | 234.5 | 314.0 | 372.9 
425 | 201.7 | 207.3 | 280.7 | 334.2 |1475 | 229.0 | 235.1 | 314.7 | 373.7 
426 | 202.2 | 207.8 | 281.3 | 335.0 |/476 | 229.6 | 235.7 | 315.4 | 374.4 
427 | 202.8 | 208.4 | 282.0 | 335.8 |1477 | 230.1 | 236.2 | 316.1 | 375.2 
428 | 203.3 | 208.9 | 282.7 | 336.6 ||478 | 230.7°| 236.8 | 316.7 | 376.0 
429 | 203.8 | 209.5 | 283.4 | 337.4 ||479 | 231.3 | 237.4 | 317.4 | 376 8 
430 | 204.4 | 210.0 | 284.1 | 338.2 |]480 | 231.8 | 237.9 | 318.1 | 377.6 
431 | 204.9 | 210.6 | 284.7 | 339.0 ||481 | 232.4 | 238.5 | 318.8 | 378:4 
432, | 205.5 | 211.1 | 285.4 | 339.7 |/482 | 232.9 | 239.1 | 319.5 | 379.2 
433 | 206.0 | 211.7 | 286.1 | 340.5 |/483 | 233.5 | 239.6 | 320.1 | 380.0 
434 | 206.5 | 212.2 | 286.8 | 341.3 |/484 | 234.1 | 240.2 | 320.8 | 380.7 
435 | 207.1 | 212.8 | 287.5 | 342.1 ||485 | 234.6 | 240.8 | 321.5 | 381.5 
436 | 207.6 | 213.3 | 288.1 | 342.9 1/486 | 235.2 | 241.4 | 322.2] 38213 
437 | 208.2 | 213.9 | 288.8 | 343.7 |]487 | 235.7 | 241.9 | 322.9 | 383.1 
438 | 208.7 | 214.4 | 289.5 | 344.5 |/488 | 236.3 | 242.5 | 323.6 | 383.9 
439 | 209.2 | 215.0 | 290.2 | 345.3 ||489 | 236.9 | 243.1 | 324.2 | 384.7 
490 | 237.4 | 243.6 | 324.5 | 385.5 
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Computed from the International atomic weights of 1983 by Eric A. Arnold and Howard E. 
ompson. 

fo facilitate the use of the table the group of substances weighed given under coe element as 
ot thee < suptense sought under each substance weighed are arranged in the alphabetical order 
o! orm: 

















oga- Loga- 
rithm rithm 
—10 —10 
10. 27643 
10. 65544 0.073487] 8.86621 
10. 15137 0.10608 | 9.02562 
9.58235 10. 08487 
10. 14451 10. 10984 
9.72357 10.58195 
9. 84863 10. 75697 
10. 41765 10. 26925 
10.37901 10. 67362 
10. 52583 
11. 15875 
10.81539 9.9151 
10.0249 
10.49707 
10. 96881 10. 45035 
10. 66664 
10. 67210 
10. 94909 10. 18438 
9.34456 10.31340 
9.62099 
9.76506 11.11515 
9.47417 10. 58875 
10.50121 
9. 18461 10. 75827 
9.85549 10.37114 
10. 29348 
9.03119 11. 13379 
9.89016 
9.97503 
10.47211 
9.05091 11. 09018 
10. 23494 10. 73330 
NHGBr... 10.04191 
10. 28266 
B 9.91161 
0.90800 | 9.95809 |} NH4«Cl....}4 10. 30462 
0.49589 | 9.69538 10. 42804 
1.3437 |10.12830 9.82138 
0.52160 | 9.71734 9.83355 
0.37322 | 9.57196 9.41805 
0.61737 | 9.79055 9.50293 
-| 0.56610 | 9.75289 9.52789 
1.2257 |10.08839 9.68730 
0.50877 | 9.70652 9.81633 
1.5088 |10. 17862 10. 61808 
1.4671 |10.16645 10. 26119 
1.1421 |10.05772 —_ 
Beith 5 , 9.54965 
NHLHCO: NEL ¢ 9.33336 


0.069382) 8.84125 


| 
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Factor | rithm Weighed Sought 




















ium: —10 —10 
ae Ag... --| 0.74420 | 9.87169 KSb' 
--| 1.6198 |10.20945 HaOs. 
-| 0.87556 | 9.94223 $H20...|SbeOu. 2.2... .46050 | 9.66323 
0.21277 | 9.32790 SbaSs. 2}. ccaep ‘ | 9.70645 
-| 2.7737 |10.44306 |] Sb........ KSbOCsHa \ 4 
Os Fe --| 0.67470 | 9.82911 Oc.3H2O ...} 2.7423 |10.43811 
PRU Lesshs3 1.2195 |10.08617 SbaOs. 2.5.2: ‘ 10.07813 
(NHa)20..- -|SbeO4. 2... 1.2628 1/10. 10134 
:-| 9.4270 |10.97438 Sb2O5. 2.22 1.3285 | 10. 12337 
NH: Cl --| 2/0544 |10.31270 SheSs, (25220 [Fa 10. 14456 
Nis. -| 0:53796 | 9.73075 SbeSs......./] 1.6583 | 10. 21965 
NESS 3222008 0.65407 | 9.81562 |} SbeOs.. ..|KSbOCsHy : 
(NHa)oPtCls..} 8.5266 | 10. 93077 ~ Os.$H20 -:.] 2. 10. 35998 
N2Os. fe 10. 31683 Ds a tock 2 9.92187 
10.57889 p20. tcc. ok i 10. 02321 
NH.OH... 9.60173 SbaOg. sh. 1. 10. 04523 
9. 68660 SbeSs. 2.2.25 3 10. 06643 
9.71157 SbaSs 24). ae , 10. 14152 
10. 18367 |] SbeOs..... KSbOCi Hx 
10. 80175 06.4H20 . ..} 2. 10. 33677 
10. 44487 Sb... oqeoee 0. 9.89866 
(NHa)e SbaOa: .)... 0. ou . 9.97679 
Pts... 9} 8.88485 Shade, i rs 10..02203 
8.90982 Shssse ch wees é 10. 04322 
9.38192 SbeSs.. 2... : 8 3 hal 10. 11831 
9.55694 |] SbeOs..... bre ae Pere , 9.87663 
9.06923 SbaOsz. hk : 9.95477 
9.19825 Sb2O4,....... . 9.97797 
9.47360 SbeSs. .)...”. eh la 10. 09629 
(NH,)280,. 10. 24711 || SbeSs..... KSbOC4«H, * : 
9.87053 Os.H2O ...} 1. 10. 29855 
9.32638 Sb... 45 2s eee P 9.85544 
9.41125 Sb2Os. v.22... : 9, 93357 
10. 52640 SbhsOse 9p eee A 9.95678 
10. 16952 Sb2Os........ \ 9.97881 
9.78239 || SbeSs..... Sb. ay be ceed p 9. 78035 
NvOs. JJ... 9.49879 ShiaOa,..t.onast ° 9, 85848 
10. 17089 Shad’ ha cree : 9. 88169 
9.68317 3 SbheOs: fe... .5 9.90371 
PERS. US... 9.24173 || Arsenic: 
9.26670 As =74.93 
9.73881 || As......!..JAseOs,..2.... ‘ 10. 12067 
9.91383 40-2 CNN Gia 3 4 10. 18578 
9.42611 ASISs Aon aan . 10. 21532 
9.55513 Aes. $cc a08 ‘ 10. 31590 
9.83048 Bah... weed ‘ 10. 66957 
803.......1NH: 9. 62886 MgeAs20;. . .. 10.31638 
10, 21761 MgNHa 
Antimony AsQi}H20.. | 2. 10. 40478 
Sb = AsaO3..... AG i doe one 0.75740 | 9.87933 
121.76 AmaOs. jcc. ast ‘ 10. 06511 
KSbOC, Ries. 1-5 coe . 10. 09465 
HuOc. Ase. .!..7..5] 1. 10, 19523 
$H20.../Sb..0 0.25... 0.36466 | 9.56189 BaSOs.b -..saen ; 10, 54890 
Sb2O3. 2.22... 0.43654 | 9.64002 MgeAseO7.....} 1. 10. 19570 
ee ee oe eee ee Le 
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Loga- 
rithm 
; 
—10 
10. 08512 
10. 04950 
9.98021 
9.84260 
10. 02338 
10. 10850 
10. 11867 
9.89043 
10. 07238 
9 34838 
BaCrOsx. .. 9.73411 
9.91433 
9.89156 
9.78196 
teach Gre 10._28233 
Ba(HCOs)2 9 88133 
Ba(N0Os)2.. 9 95087 
eed ee 1010953 
10.21802 
16. 26055 
10. 18243 
9.4577 
BaQz.....- 10 13933 
BaS... 10.13917 
BaSiF’s 9.69168 
9.79767 
9 73945 
BaSO, 9.76972 
9.95056 
10.01973 
9.92712 
10. 04913 
9 81757 
9 36067 
9 86083 
COz. .. 10. 54226 
10 65181 
Beryllium: 
(Ghuai- 
num) 
0.39375 . 5952 Be =9. 
0.51987 : se ae 0.36051 | 9.55692 
é 3.1948 |10.50444 
7.0800 |10.85004 
2 ge By Bet 2.7738 |10.44308 
BeCle..... 0.31301 | 9.49556 
BeSO.. 
4H20 0.14124 | 9.14996 
Bismuth: 
Bi= 
209.00 
(ime a BA i 1.1148 }|10.04721 


1.6647 |10.22135 
1.2462 |10.0955% 
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4 Loga- 
Weighed ; Factor | rithm Weighed 





—10 Bromine:’ 
1.2301 |10.08994]] Br........ 
0.60070 | 9.77865 
0.66967 | 9.82586 


0.48031 | 9.68152]| BrOs...... 
0.53691 | 9.72990 
0.89700 | 9.95279|) HBr...... Ag 
1,4933 |10.17414 
1.1178 |10.04838}} O......... 


2.0820 |10.31848 Cd= 
1.2318 |10.09054 112.41 
1.1034 |10.04273]] Cd........ 
0.80244) 9.90441 


1.8625 }10.27010 
0.89458 | 9.95162 
1.1019 |10.04216}| CdCle..... Cd 
0.81182 | 9.90946 
0.90749 | 9.95784 
0.81295 | 9.91006 
0.90630 | 9.95727 }| Cd(NOs)2. |Cd 


Bismlith: 
Bi 
~BiAsO,.... 
Bi(NOs)s. 
5H20... 


3.2181 |10.50760 
11,638 |11.06587}] CdO...... Cd 

0.31074 | 9.49240 ‘ 

1.2298 |10.08982 

1.6893 |10.22770 

1.1149 |10.04723 

1.7761 |10.24946]} CdS....... 

3.6163 |10.55827 


2.7886 |10.48753 
0.81317 | 9.91018 
0.59198 | 9.77230 CdSOg....|Cd 
0.89696 | 9.95277 
0.56304 | 9.75054 
2.0361 |10.30880 
0.085928} 8.93413 

: 0.27652 | 9.44173 |} Caesium: 
HsBOs....... 0.49113 | 9.69120 Cs= 


10H20..... 0.75729 | 9.87926} AgCl.,.... 

Na2zBsOz CA Fe ogres ots C 
10H20. . |B2O3......... 0.36515 | 9.56247 } 
BEE. tapes 1.3205 |10.12074}] Cs........ OL sicain Ree Soe 





Bromine: 
Br= 
79.916 
Ales i teas POR. dc ead 0.74079 | 9.86969 
BrOs.4 sae 1.1857 |10.07398 
BY wy oo ee 0.75013 | 9.87514 CsCl...... 
AGBr) i... 7 aon eee 0.42555 | 9.62895 
Brain oes 0.68114 | 9.83324 
HBr... .| 0.43091 | 9.63439 
ABO vege iewrornret 0.55754 ' 9.74628 
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Weighed 


Factor 





Caesium: 
CaCl. oz... 
CsaCOn. AC 


0.93047 
0.90030 
0.77864 
3.5176 


0.30906 
0.58324 
0.73760 
2.7693 
2.4970 
1.9481 
1.3992 
3.3967 
1.7693 


0.77996 
0.36110 
0.90167 
0:50525 
1.2266 
0.63890 
0.40048 
1.1091 
1.6197 
0.56035 
1.3603 
1.7203 
0.43965 
0.72871 
0.51332 
1.7436 
0.61741 
0.34597 
0. 65825 
0.71469 
1.9792 
1.7846 
1.3923 
2.8904 


CaCOs.... 





Ca(HCOs)2 
vol NOs). 



























Loga- Loga 

rithm Weighed rithm 

—10 Calcium: —10 
10.03130 || CaO 10. 26582 

9.91155 10.38518 
10.31569 10. 48715 
10. 04561 10.10192 

9.97460 9.89464 
10.07737 9.85671 
10. 10866 10. 15461 
10.37873 |} Cas(POs)s.. 9.73418 

9.45375 10.11935 

9.59586 0.71767 | 9.85593 

9. 69863 

9.68431 = 11.08277 

9.62127 0.45778 | 9.66066, 

9.86594 || CaS....... 3.2357 |10.50996 

9.96870 |} CaSOa..... 1.7146 |10.23415 

9. 95439 0.29440 | 9.46894 

9.89134 0.81529 | 9.91188 
10.54625 0.73513 | 9.86636 
; 0.57353 | 9.75855 

0.41193 | 9.61482 
0.75971 | 9.88065 

9.49004 0.58807 | 9.76943 

9.76585 CaSO... 

9.86782 2H20... 10.13218 
10. 44237 9.76439 
10.39742 9.51285 
10. 28961 9.66746 
10. 14588 9.90597 
10.53106 9.75220 
10. 24780 .{10. 19457 

9.89808 

9.89207 10. 10536 

9.55763 10. 35689 

9.99505 | HCl...... 10. 138744 

9.70351 10. 10793 
10. 08869 10. 14329 

9.80543 10. 14407 

9, 60258 
10. 04495 
10. 20942 

9.748461}  Os...... 8.91723 
10. 13364 10.18161 
10. 23561 10. 33934 

9. 64311 9.84539 

9.86256 : 10. 23057 

9.71039 2.1505 110.33254 
10. 24145 WOs...... 1.2417 |10.09403 

9.79058 |} Carbon: 

9.53904 C=12.00 

9.81889 |] Ag...,.... 0.24108 | 9.38217 

9.85412 9.39868 
10. 29649 9.78069 
10. 25154 AgCN..... 9. 28337 
10. 14373 9.30488 
10. 46096 
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Bg cretion 3.3552 !10.52572 


LOGARITHMS—(Continued) 
Loga- tome 
rithm Tit! 
—10 } }eSerot: 
Lda cat! t 9.68689 |} COs ee es 10. 37700 
iS cerca: 2 9.54396 iS) ‘ 10. 37203 
ONG. 8 |. Oe -060803} 8.78392 : 10.51711 
wdederseee 25 9.34819 C02 9.86530 
Ab hiesees 9. 48289 9. 13074 
We acses 0.28691 | 9.45774 9.35606 
9.67887 
es 0.57381] 9.75877 9.57959 
BAe oars 0.24877 | 9.39580 9. 69442 
Wie cae 16.447 |11.21608|} HON A ; 10. 60132 
ot ew 3.6667 |10.56427 ; 10. 69512 
ccsvees ees} 0.43965 | 9.64311 A : 10. 21931 
10. 31311 
cE dsceess 0.54289 | 9.73471 
ON. bibsee. 5.1480 |10.71163 9.50294 
Te 2 eee 4.1480 |10.61783 9.64298 
pavede 2.8578 |10.45604 9.66940 
ee 2.0948 10. 32113 9.77493 
Jeeness 4.0198 |10.60420 - | Css. beef 9.81128 
cre 0.78459 | 9.89464 |] Li et Baer || 10. 16807 
- em 5 9.71752 
ftbat 1.5692 |10.19567 
a 4.4855 |10.65181 | 9.77913 
..| 2.9474 -}10.46945 10. 03793 
BSW). \er.6 3.4855 |10. 54226 9.58302 
(AUS EEE 0.27273 | 9.43573 
2.2745 |10.35689 || 9.69664 
1.8420 |10. 26529 9.79262 
1.2745 10. 10536 9.61817 
1.3636 |10. 13470 9.71915 
7.4005 |10.86926 9.85110 
4.4050 |10. 64394 
See 2.6327 |10.42041 0 a Exec |i 9.66083 
...| 2.0211 {10, 30558 
Ra(SOs) rvs 3.1409 |10.49706 LNs Laas hie 9.74557 
prey 2.2752 |10.35702 Lf : 9.21658 
Oe ea 2.1409 |10. 33060 a co Ces 9, 28007 
GOmexs. x 1.6791 | 10, 22507 NCOs roe SG 9.47777 
iHOQs...... 1.5448. .] 10. 18872 pee ee | 82 * 9.37189 
HO Savi 0.67909 | 9.83193 ) 9.47428 
ole! Ree 1.9164 }10. 28248 eed ees (0° 9.62300 
2.,.| 1.6629 |10. 22087 es s 9.62797 
oe 0.91636 | 9.96207 : 
Pets 2.6120 |10.41698 : 
‘Os)2,..] 2.0107 |10.30336]] © 
-o....+.-{ 1.6120 ]10. 20738 
ROOw Ere 2.4090 |10.38183 |} Ce........ : 
mee 1.9092 |10. 28085 H20 . 10. 32936 
20......-.| 1.4090 10. 14890 : . 10. 44248 
303... | 2.1836 }10.33917 
103....] 1.7965 10. 25443 
tar 6.0732 |10. 78342 H.0 ; 10. 60649 
ih 5.2473 |10. 71993 ; 10. 08933 
: 3.8284 |10.52223 ae, 10. 06866 
f Sale 4.2473 |10. 62811 »(SOu)s , 0.30712 
~ 5 
er 
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0.24746 
0. 28984 
0.30397 
0.81409 
2.2551: 


3.2898 
0.95352 
0.85377 
2.3650 


3.4501 
1.0487 
1.7317 


0.49303 
0.57748 


1.0825 








9.97776 
9.67064 
9.55752 
9.62617 
9.64684 


9.39351 
9.46216 
9.48283 
9.91067 
10.35316 


10.51717 
9.97933 
9.93134 

10.37383 


10.53784 
10. 02067 
10. 23847 
9, 69288 
9.76153 


10.02224 


9.51676 
9.52893 
9.39334 
9.76510 
9.84128 
9.40552 
9. 44698 
10. 24780 
10. 48324 
10. 60666 
10. 55302 
9.75220 
10. 01217 
10. 04247 
10. 32279 
9.29166 
9.53523 
10. 12806 
10. 08844 





Factor 


0.21939 | 


0.20527 
0.30000 
0.39472 
0.45787 





9. 59629 
9. 66074 


10. 15042 
10. 68767 
10. 16478 
10. 79342 
10.52283 
9.83522 
10.11917 
10. 18362 
10. 62864 
19 .40371 
9.88083 
10. 28823 
10. 16760 
10. 50947 
10.33926 
10. 44502 
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LOGARITHMS—(Continued) 
Loga- 
Sought Factor rithm 
Chromium: —10 
KeCr207. . .| CrOs 0.67983 | 9.83240 
2.1972 |10.34187 
PbCrOs. . . 0.16091 | 9.20658 ]) Cu........ 
0.28516 | 9.37136 
0.30941 | 9.49053 
0.35891 | 9.55498 
1.1083 |10.04466 
P 0.60084 | 9.77876 
3 0.45512 | 9.65813 
Cobalt: 
Co= 
58,94 
Co... Co(NOs)2 
6H20...... 4.9381 |10.69356 |} CuO...... Cu 
Co(N0O2)s. } 
(KNOz)s....| 7.6737 |10.88500 Cuws x 10.00016 
CaO.) Scere 1.2715 |10.10430 E 's 
Co304.....-.. 1.3620 |10.13416]| Cuz0...... Cu J 9.94852 
CaSO... 2.6298 |10.41992 J 10. 04618 
CoS04.7H20..| 4.7694 |10.67846 
(CoSO4)e. 9.40582 
(KeSO,)s...| 7.0646 |10.84909 9.50332 
Co(NOs)2. 9.50348 
Het). jt Out Bs bas.e50 0.20251 | 9.30644 9.90234 
Co(NO»)s. 9.99984 
(KNOs2)3]Co.........22 0.13032 | 9.11500 9.95382 
COO s.0 ewes 0.16569 | 9.21930 10.49652 
GOs. 2... COMO. 4scs: 0.78650 | 9.89570 Mg2As207.. 
Co(NOs2)s ‘ 10. 03682 
(KN Oz)s 6.0353 |10.78070 }} Erbium: 
Crs OG hao. 1.0712 |10.02986 Er= 
CoSOa. 109 wae 2.0683 |10.31562 ||, 167.64 
(CoSO4)2. Er03..... 0.87477 | 9.94189 
(K2SO4)3...] 5.5563 |10.74479 Bre; 8st. 1.1432 |10.05811 
Coss... -- (30 ee ee eee 0.73424 | 9.86584 || Fluorine: 
CoO Wbica 0.93356 | 9.97014 F=19.00 
CopOais, (Ee. oko. 0.38026 | 9.58008 ]/ BaFs...... 1.5934 |10 20233 
C60. 024.020 0.48348 | 9.68438 BasiFs... . 0.62759 | 9.79767 
CoSO F 0 40799 |. 9.61065 
7He Co...........| 0.20967 | 9.32154 0.42963 | 9.63309 
aS ar 0.26659 | 9.42584 0.51562 | 9.71233 
(CoSO4)2 0.37241 | 9.57103 
(K2S04)a]Co,.......-.- 0.14155 | 9.15091 5 9.70621 
oS 0.17998 | 9.25521 CaFe...... 9. 68724 
9.70969 
€olumbium: 9.78893 
(nfobium) 9.78281 
“¢ b=93.3 CaSO, 9.44580 
tag seb HOD AE ews 5 0.69992 | 9.84505 9. 46824 
Cb.. » EBOOK ohas.c6 3. 1.4287 |10:15495]) F......... 10. 38935 
10. 31276 
10. 55420 
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0.74392 
0.59180 
1.3442 


0.69407 
0.27417 
1.4408 
3.6474 


1.5394 


1.8172 
0.64960 


0.47853 





9.87153 
9.77218 
10 12847 
10. 22782 


9.84140 
9.43802 
10. 15860 
10.56198 


10. 18735 
10.32009 


10. 25940 
9.81265 


9.67991 





10. 89972 
10 95124 
9 04876 
9.10028 
10 44856 
10 51366 
10 59673 
9.55144 
9. 68634 
9.40327 


10.08245 
10. 15195 
9.91755 
9. 84805 


10.07402 
10.07059 
9.94717 
9.73627 
9.73283 
9.87214, 
9.91015 
9.85181 
9.89156 
9.92598 
10.26373 
9.62017 
10.14896 
10.41327 
9.92941 
10..05283 
10.26717 
9.62360 
10. 15239 
10.41670 
10. 12786 
10.01308 
10.2739 
10. 08985 
9.97507 
10.23938 
1014819 
10.03341 
10.29773 
10. 10844 
9.99366 
1025797 
10.37983 
10.37640 
9.85104" 
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Factor 


0.38613 
0.38309 
0.52796 
0.57626 
0.50382 
0.55211 


0.44238 
1.8350 
6327 
- 6327 
-0211 
- 1851 
. 2865 
-4298 
- 7016 
-5741 
7203 
9787 


7.0224 
0.79709 
0.49220 


PNR NR RONNRR 






FeAsO..... 
FeCls.-... Fe20; 
Fei(CN)i1s 


2.2605 
0.54497 
0.37983 
0.62017 
0.68923 
Fe(HCOs)2 0.49478 
" 0.31396 
0.40392 
0.44890 
0.61247 
0.77728 
1.6125 
2.4757 
1.1114 
2.0999 
1, 2236 
1.1144 
1.0346 


FeO.0.0... 30: 





Loga- 
rithm 


—10 


9. 
9. 
10. 
9. 
10. 
-58673 


10. 


WWOOOOWO 


84761 
98692 
02493 
96658 
00634 


58330 


. 72260 
. 76062 
-70227 
- 74203 


.64579 
. 26363 
. 21291 


42041 


80558 
50312 
. 10942 
- 15528 
43163 
19704 
43461 
69711 


84649 
90151 
- 69214 


35421 
9.73637 


9.57959 


79251 
83836 


69442 


49688 


60630 
65215 
. 78709 
89058 


20749 
39370 
04585 
32221 
08762 
04705 
01475 






Lanthanum: 
La= 
138.92 
SEs & 1.1728 
La2O3..... 0.85269 
Lead 
Pb= 
207.22 
BaSO, 1.2993 
Di teat. 1.3422 
1.2895 
1.2477 
1.5598 
1. 1642 
1.0772 
1.1544 
1. 1547 
1.4636 





9. 72186 


9.30289 
9.45816 


9.15351 


10.06921 
9.93079 


10. 11371 
10. 12782 
10. 11044 


10. 09613 
10. 19308 
10. 06601 
10.03230 
10. 06237 
10.06247 
10. 16541 
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—10 —10° 
9.87218 
9.90448 10. 22507 
10. 18872 
9.. 83193 
9.93051 10.78598 
9.90285 10. 72614 
9.88956 10. 33299 
9.92186 10. 74538 
10.05497 10. 89877 
SAL. 3 9.21402 
9.90387 9.94016 
10 09695 9.54702 
10.06928 9.95940 
9.80692 10. 11279 
9.77493 
10. 06949 9.27386 
10. 05984 
10. 90305 10. 26468 
9.83922 9. 60685 
9. 84948 10. 01924 
9.97233 9 81128 
9.82860 9.73532 
9. 85866 9.34218 
9.96171 : 9.75456 
9.96770 OS.) M CO2 ’ 10. 16807 
10. 09552 i 9.66701 
10.07814 10.45298 
10. 16078 10. 39315 
10.17140 10. 65782 
10.03006 10.41239 
10.03017 10. 56578 
10. 13311 10. 42804 
9.93763 9. 25462 
10. 14134 10. 04060 
9.96994 9.98076 
10. 10305 10. 24544 
10. 15052 9.58761 
3 10. 12286 10. 15339 
85899 | 9 93399 10 21929 
86601 | 9.93753 LinSOx.... 9.10123 
93288 | 9.96983 9.88721 
2675 |10.10294 9.43422 
.76965 | 9.88629 9.84661 
. 68326 | 9.83459 0.72822 | 9.86226 
LizSO.. 
1.2507 |10.09715 H20.... 0.60354 | 9.78071 
0.88110 | 9.94503 BOs7.0.45.4 LizO 0.37322 | 9.57197 
i 10.13774 
0.85254 | 9.93072 
10. 02767 || Magnesium: 
10. 03829 Mg= 
3 2 | 9.86689 24/32 
0.78878 | 9.89695 || BaSOs... 0.51572 | 9.71242 
. 15% 9.87714 1.0560 |10.0236° 
0.78897 | 9.89706 Brit. P)).. M 0.15216 | 9,18230 
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ae eee: 0.095808 8. 98140 
Mirke:t;....J-; 1.0958 [10.03973 1} 6Os....... 
Br...........| 6 5720 |10.81770 
CE a a Ree ae 2.9159 |10.46477 
Ee Bae 10.438 11.01860 
MgCOs....... 3.4671 |10.53997 
MgO.......... 1.6579  |10.21956 
Mge2P207..... 4.5781 |10.66069 
MgsSO«....... 4 498 |10.69459 
p | te ee ee 0 86794 | 9.93849 


ne 3 eee 0.54691 | 9.73792 |) Mn....... 
a: (SP eee 0.74463 | 9.87194 
Mg2P207..... 1.1691 |10.06786 


BIOS Ob ecche 0.34877 | 9.54254 
Mg2P207..... 0.54759 | 9.73845 


.-|Mg2P207..... 0.40067 | 9.60279 
$OD2 344.0....-1-.5 0.52182 | 9.71752 


Ye S| See 0. 28843 | 9.46003 
Mg(HCOs)2 1.7355 | 10. 23942 

oa OP ae 0.47818 | 9.67959 
Mg2P;0; ae 5 1.3204 |10.12072 


.|MgCOs....... .57621 | 9.76058 
MgOr 1... 5-2 27553 | 9.44017 
Mg2P207..... .76085 | 9.88130 
LOI ty Meee -91257 | 9.96027)) Mn0...... 


MgCb. BHC O..] 1.8262 |10.26155 


4958 |10.39721 
MgCOs,...... é 9.87928 }} MnsOs....|M 
Mg(HCOs)s...} 1.3143 |10.11870 

MgO).i....:. 0.36213 | 9.55887 
MgSO... -} 1.0812 |10.03390 
MgSO,. 7H20..| 2.2138 |10.34515 
BaSOy........' 1.9390 !'10. 28758 





Mn20s.... 





Q 
ow 
“1 
or 
x 
3 
8 
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9.83190 
10.05370 
10. 04741 
9.96667 
10. 03736 
10.03106 
10. 90629 
10. 06707 
10. 03574 
10.05258 
10. 14464 








1.3617 


1.0863 
2.5501 
0.49953 
0.74930 
1.0203 


0.73440 
0.98012 


0.79778 
1.8728 


12Mo0s.|M 0.92055 


1.2535 


PbMo(... - M x). Se 0.26142 
% eee 0.39214 
-| 0.53395 
Neodym- 
ium: 
Nd= 
144.27 
Welt 0571... peeQasd... 25 1.1664 
NdsOs.....|Nd.........-+ 0.85737 
Nickel: 
Ni= 
58.69 
NATE. ba 4: 
4.9213 
4.9548 
1.2726 
NiSOu........ 2.6367 
NiSO:.7H20..| 4.7855 


987 


Loga- 
rithm 





—10 


10. 16810 
9.95259 
9.96894 
9 93561 

10. 10553 
9. 89447 


10. 17609 
10. 30144 
10. 58266 

9.82391 
10. 12535 
10.13407 


10. 03595 
10. 40656 
9. 69856 
9.87465 
10. 0087' 


9. 86595 
9.99128 


9.90189 
10. 27250 


9.96405 
10.0881} 
9.41734 
9. 59344 
9.72750 


10. 06683 
9.93317 


10. 69208 


10. 69503 
10. 10470 
10. 42107 
10.67992 
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Weighed Sought Factor 
Nickel: 
Ni(CsHz 
NaO2)o. | Ni... 2.250. 0. 20320 
(Ni-glyox- |, 
. ime). No ey bec dee 0. 25859 
Ni(NOs)2. |. 
BESO M iN teetaeits.ce's <2 0.20182 
Mate Bee 0. 25684 
NSO. 3....3. 0.53215 
NiO?.. oda Nicos Sape aoe 0.78578 
Ni(CsHiN202)2 
Ni-glyoxime] 3.8671 
Ni(N0Os)2. 
6H20......| 38,8934 
NisO¢. |: 220.2 2.0719 
NiSO,. 
(pat 0) Serene 3.7603 
NiSOu!.... bad tat pce 0.37926 
Ni(NOs)2 
vee Lanes 1.8792 
va Spee: 0.48265 
NiSOx. 7H20. .} 1.8149 
NiSO.. 
Wits. ENT. ds eet 0.20897 
iN hO ne! Geamcrhs 0.26593 
NISOd. f2 2252: 0.55099 
Nitrogen: 
14.008 , 
AgNOs....]HNOs.!...... 0.30552 
N20s.. 0. 24698 
HNO:..... AgNOz....... 3.2731 
HNO; ier a ae 0. 22229 
NHs. . .. 0.27027 
NHACl..:..:, 0.84893 
tee hae 3.5283 
Mr dar cemeacrc 0.47620 
he be techs ahetstake 1.5491 
Ba. ya's wend 0. 63524 
KNOs..... Nei oS oie ster 0. 53416 
on etigatae AE HNOx.) 2:55: 4 4986 
NaNOs;..:... 6. 0683 
NHs.........] 1.2158 
NHUClhi......«. 3.8190 
(NHa)2PtCle. .} 15.850 
Bah Het 4.7165 
NOz... 3.2844 
NeOs..§... 05. 2.7133 
NOs 4.4266 
N20s 3.8555 
ig Pe ea 6.9685 
DOS: rs desea ae 2.8577 
NaNOs....|N.. 0.16479 
Walt us cate 0.63535 
MOL twad HEN Gace: cries 2.1000 


Loga- 
rithm 





=+10 
9.30792 
9.41262 
9.30497 
9.40967 
9.72604 
9.89530 
10. 58738 


10. 59033 
10.31637 


10. 57523 
9.57893 


10. 27396 
9. 68363 
10. 25886 


9.32008 


9.42477 |} 


9.74114 


9.48504 
9. 39267 
™ 51496 

9.34693 
943180 
9.92887 
10. 54695 
9.67779 
10. 19007 
9. 80294 
9.72767 
10. 65307 
10. 78307 
10. 08487 
10. 58195 
11. 20003 
10, 67362 
10. 51646 
10. 43350 
10. 64607 
10. 58608 
10. 84314 
10. 45601 
9.21693 
980301 
10. 32221 


Weighed 


Sought 


‘ N 
NHACl. ... 


(NHs): 
PtCls. . 


(NH4)2504 


Os 
OaOi 5. FORD. 5.4. sent 
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j Loga 
Factor | rithm 


—10 
10. 18560 
10, 10264 
10.31521 
10. 25522 
10. 60733 

9.56650 
9.89736 
10. 27233 
9.41392 
10. 19699 
9.49879 
9.99586 
10.61394 


1.0096 |10.00414 
0.26185 | 9.41805 


0. 28382 | 9.45305 
0. 063092) 8.79997 
0.24325 | 9.38606 
0.27928 | 9.44605 
0.21202 | 9.32638 


10. 13007 


1.3354 |10. 12562 
0. 74882 | 9.87438 


3.7267 |10.57133 
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LOGARITHMS—(Continued) 
wot | Loga- 
Weighed Factor | rithm 
Palladium: —10 
Pes Or]. fPdle-. [os ..| 3.3790. - |10. 52878 
wrut ..f 20023. }10 30153 
Pr) TPA(NOsjo-..3% 2.1623 |10.33491 
PdCle. 
 2H20.... ..|- 1.8612 |10.26980 
_ |Pd ..| 0.49943 | 9.69847 
Pd(NOs)2.. .| 0.46247 | 9.66509 
Pdie...... ..| 0.29594 ).9.47121 
“KePdCle. ..| 0.26833. | 9.42867 
NBGs -| 0.53728 | 9.73020 
Phosphor- 11. 27722 
us: 10.57505 
~ P=31.02 10 77048 
“AgsPOs...|P.... 4... + 0.070494] 8.86978 10. 62975 
: 0.22696 | 9.35595 9. 85593 
Se Pere 0. 16964 | 9.22952 10. 23494 
AgiP2Or7,..}P.....- 22 - 0.10245 | 9.01051 10. 33934 
‘ 0.31383 | 9.49669 10. 32719 
oidelvieae (ha 13.0 pee 0.23456 | 9.37025 10. 19527 
AleOs.... | P20s.. 1.3934 |10. 14407 10 30097 
AIPOU |. .|'POu.! 1.35. 0.77892 | 9.89149 
ae eens 0.58218 | 9.76506 10.70276 
Caz(PO4)2..)PeOs.. 22.255: 0.45778 | 9.66066 
(0) (i 0 ee 0.62986 | 9.79924 10. 46903 
BUTTE ) EPeO YL... 5: 0.47077 | 9.67281 ; 
‘Mg:P207 1.2756 |10.10570 11;42212 
‘ 9, 64026 
ak 3.2173 |10.50749 | 
11.40366 
4H20.... 1.8783 |10.27376 10. 70148 
0.27861 | 9.44499 
ie eee 0.85842 | 9.93116 8.23661 
i] 1PsOs:.}..:.5° 0.63787. | 9.80473 8.72278 
NasHPOs..|MgeP207: .... 0 78396 | 9.89430 8, 59634 
MP3Og0. 1.3.20 0.50006. | 9.69903 8.93878 
NasHP 9.42495 
0) ae ie 9.29852 
12H20. .:|Mg2P207: .... 0.31082 | 9.49251 
Bec. . | 0.19826 | 9.29724 
‘NaNHy j 
~APOs, 
' 4HO....]Mg2P207...-- 0.53241 | 9.72624 0.93841 | 9.97239 
S Wel: ct eee 0.33960 | 9.53097 0.87683 | 9.57615 
4{NH)s 
POs. 1.0656 |10, 02761 
12Mo00s. JP... 64... 0 016525] 8.21815 0 40157 | 9 60376 
5 EE 0.050620} 8.70432 0.693829 | 9.84091 
see 0.037834] 8.57788 0.87857 | 9.94378 
: En (oO) ee 13.496 | 11. 13022 
= VAgsP207.....- 9.7608 |10.98949 0.43966 | 9.64311 
es 3.5898 |10 55501 0.75905 | 9.88027 
0.91875 | 9.96320 
Pere 60.514 |11.78185 
PaO eG! eee 2.2895  110.35974 2.6587 |10.42385 
2.4903 |10.39624 
ee 57.995 |11.76339 


2.2745 |10.35689 
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Loga- 
Factor | rithm 





—10 Potassium: 
1.7265. |10:.28716 || -K....0:... Pte. t.t cseeee J 10.39734 
2.1879 |10.34002 KsAsOa.. . 
1.4424 |10.15909 KBr .gi}. . A 


1.3174 | 10.11973 
0.57922 | 9.76284 


1.0884 |10.03680 |} KBrOs.... 


1 1382 |10. 05622 
0.45707 | 9.65998 


10. 04266 






: “5s KeCrOs ...|BaCrOs...... “3046 | 10. 11548 
1.3284 | 10. 12832 || | KsCrsO7. ..]BaCrOs...... : 10. 23611 


1.3081 ]10.11663 || KF.2H20.. 
1.6863 |10.22692 BOK!» ons 9. 85922 
2°0439 |10.31046 |] KsH AsOs.. 9. 85230 
0.90683 | 9.95753 || _KHCOs...}KCl.......... 9.87202 
3.0439 |10.48343 || Ka... 9. 67255 
1.9068 |10.28031|) =| KaPtCle...... 10. 38529 

5 9.93970 
10. 23406 
9. 80609 
0..64980 | 9.81278 
1.4143 |10.15054 
-| 0.76449 | 9.88337 
0.23560 | 9.37198 






2.5859 |10.41261 
6.2170 |10.79358 
2.2984 |10.34799 
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$10. 21760 
-}10. 14770 


9. 427. 


9.77530 
9.92606 
10.38196 
10.53271 
10. 22470 
: 9.61804 
4150 | 10. 15075 
3511 |10.13070 


10.19391 0936 _!10. 03887 


991 


HANDBOOK OF CHEMISTRY AND PHYSICS. 


GRAVIMETRIC. FACTORS AND, THEIR, 





LOGARITHMS—(Continued) ; 
Loga- Loga- 
Weighed rithm rithm. 
Rubidium: —10 —10 
Rbewose. 4. 10.52988 10. 56435 — 
10. 19372 9.66950 
Rb@Is-4. 4: 10. 07394 10.23870 
9.46729 10. 10257 
9.84925 10. 18549 
9.97994 9. 77844 
9 88812 10. 20410 
10. 37912 9.89743 
10. 04297 9.81451 
RbeCOs. ...| Rb 9.86930 10.22156 
10. 02006 9.79590 
10 10333 
10-39918 
Rb2SOa. 10. 06303 
RbHCOs. . 9. 89667 10. 24075 
F | 10. 29585 10. 12342 
9.95970 10.09380 
Rb2O. .... 9.96118 10.33776 
! 10. 11188 10. eh 
He 10. 49100 10. 03107 
10. 15485 10. 11180 
Rb2PtCls..|Rb 9.47012 10. 14716 
9.62088 9.86969 
9. 60082 9.51676 
9 70415 10.07059 
9.50900 9.75925 
Rb:2S0s4 .. 9.80628 9. 62895 
9 95703 9.87658 
9.93697 10. 07380 
10. 04030 9.90765 
9.84515 9.74628 
Selenium: 9.39334 
Se= 9.90620 
79.2 9.80278 
Se | 10. 21259 9.92620 
10. 26329 9.66224 
10. 14738 9.73283 
: 10.20576 9.96893 
HaSeOs3....}5 9. 78741 10.09235 
HeSeO.....| Se. 9.73671 9.88820 
SeQz,.....|/Se. 9. 85262 9. 85284 
SeOQz,.....]5 9.79424 10. 13031 
Silicon; 10.37105 
Si= 10. 253872 
28 06 10. 48324 
BaSiFs....|Si 9.57103 10. 60666 
‘ Si 9.33233 9.92941 
HaSiOs... 9. 88607 10. 26717 
Kahil’s.: . 9. 67435 
9.43565 
Siosa, oe 10. 33050 
Sao. ws! 10. 42897 9.97953 
10. 32565 9.73387 
9.76130 10.14291 
SiOz...... 10. 66767 9.73878 
10. 11393 9.61046 
9.87080 
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—10 
5 B1O4 2. -....~ 9.93161 
SBA js Ry ee 0.63849 | 9.80515 
BaSOs....|NaHSO«...... 0.51437 | 9.71128 























y {| 0.59155. | 9.77199 
" ) 9.52426 
9.73242 
20 10. 03354 
ie 9.78432 
dens 10. 14000 
B203..04, 10. 15990 
9.47885 
10.43753 10. 26613 
Bee 4 9.45904 10.38954 
2000) 10. 10984 9. 78289 
5 9.58869 9. 59486 
DaGle.v).. 10. 02254 10: 26035 
CaCOs 10. 02493 10. 32116 
me OS). ) 10.03171 9.95744 
CaQ:.:...4NaeCOs...... f 10.27647 10. 15749 
CaSOz: . .. Sees 9.89130 10. 08451 
CRE PR ee 2.| 0. 9.81197 9.72451 
<, ee : 10.21711 10. 08461 
| [NaxO...)..... 9.94162 10. 12920 
COs.....4.|NaaCOs,..... 10. 38183 9.73965 
ole OF} [NeaOS .i..... 10. 14890 10. 06839 
HsBO3.:. .| NazBsO7...... 9.91043 9.67884 
Woh € 9.97507 
10. 18806 9.72353 
WERE OL. | 9.25814 10. 10870 
25 eS 10.07232 9.61817 
9.38779 9.63742 
KBF4...../NaeBs07...... 9. 60163 10. 04256 
10. 20005 
ete 0.75729 | 9.87926 9.76707 
MgeAs2O7 ..-| 1.0946 |10.03924 9.87786 
GS ..| 1.1976 |10.07832 10.12717 
MgCl)! ..|NaOl......... 1.2276 |10.08905 
MgsP207. .| Na2HPOQ,..... 1.2756 |10.10570 9. 69586 
_ 0.92958 | 9.96829 
ete 3.2173 |10.50749 
0.91360 | 9.96076 
| eens 1.8783 |10.27376 0.83498 | 9.92168 
” 8 0.27376 | 9.43737 
eS 2.0037 |10.30183 0.69584 | 9.84251 
Naren.) 2 i eee 3.4751 |10.54096 0. 63088 | 9.79995 
ae... 1.5418 |10. 18803 0.36899 | 9.56702 








5.5190 |10.74186 
4.4751 }|10.65080 









3 ae 2.5418 [10.40514 0.53241 | 9.72624 

tot) |NaeCOs...... 2.3045 |10.36258 0 081441} 8.91084 

peett Ol) PNaHCOs..... 3.6529 |10.56263 0.33960 | 9.53097 
~ oe eS 6.5190 |10.81418 0.78396 | 9.89439 

3 ee 1.3479 |10.12965 0.82317 | 9.91549 

y 0.43651 ! 9.63999 
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Loga- Loga- 
rithm rithm 
—10 —10 
Bree J ’ 5 | 9.97162 9.63990 
Fe Res f 9.69903 9.75096 
9.86000 
Pouce 0.31082 |. 9.49251 UVB. ds 10. 78307 
Seas § 0.37140 | 9.56984 Oa te 10. 69819 
ft 5 eee 0.19826 | 9.29724 
11. 08916 
SOF). 5. 150e.f.25.... 0.61558 | 9.78928 |] NO....... 10.45221 
a Se 1.9441 |10.28872 Sei 10. 19699 
: 9.75886 
WO. 8. be ..- «--| 1.6905 |10.22801 |] PeOs...... 10.30097 
Ag 9.85709 
10..19485 10. 70276 
9.92768 
9.18582 10. 46903 
9.31543 |} SOe....... 10. 21072 
9.56188 10. 29397 
9.21693 
9.30181 10.59509 
9.54779 9. 88893 
9.80301 10. 24904 
10.41131 
10. 05838 
9.85110 
10.61221 
9.87035 |} COe....... 10.52572 
10.52115 || SOs....... 10. 11207 
10. 27549 10. 36067 
10. 23293 |} Srees le. 10. 22652 
10. 43298 10. 38296 
10. 68453 10. 07283 
10.36001 10.32143 
10 43812 || SrCle..:... 9.96902 
10. 11079 9.81534 
10.36010 10. 06394 
10. 24114 |} SrCOs..... 9.47428 
: 10.11107 9.77348 
NaOH.... JOR. oss 2 10. 12214 10. 03098 
NOD cb wwvsiee . 77483 | 9.88921 10. 15231 
NasP207.. . ...| 1.0675 |10.02838 10. 15644 
9.84631 
2.6925 |10.43016 10.09491 
NaiP207. Sr(HC 
10H20 . .|Mg2P207..-... 0.49908 | 9.69817 Os)2..... 9.84769 
NazS...... BaSO. 2.9905 |10.47574 s 9.69400 
Na2SOs... . ..-| 1.8517 |10.26758 |} Sr(NOs)e. .|S 9.61704 
Be Rae a 0.50820 | 9.70603 9.84356 
NazSOs. 9. 68988 
7HsQ. J..:}BaSOut.....- 0.92567 | 9.96646 9.93848 
Oa BRO, Ss 0.25404 | 9.40491 BrO)u.. 9.88793 
Na2SO4....|BaSOu.......- 1.6432 |10.21568 9.92717 
BENS sara 0.32378 | 9.51025 10. 18466 
Ls ceas a 0.82298 | 9.91539 10. 15369 
0.74615 | 9.87283 10. 30600 
2COs. 10. 31012 
10H2O.....' 2.0144 !'10 30414 10. 24860 


—_—_— 
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LOGARITHMS—(Continued) 
_ Loga- Loga- 
| Factor | rithm rithm 
j S105} [) Téliso.cs. 2 —10 
0.43584 | 9.63933 H20 10. 25536 
.| 0.47705 | 9.67857 10.09725 
..-| 0.86311 | 9.93606 10. 13877 
..-| 0.80369 | 9.90509 10. 19450 
«-| 1.1522 |10.06152 9.81879 
0.56416 | 9.75140 
9.74464 
oath 9.90275 
webs 0.72650 | 9.86123 
.| 0.41549 | 9.61856 
-| 0.39091 | 9.59208 taetis 9 0.63900 | 9.80550 


0.25696 | 9.40987 
0, 14598 | 9.16431 
0.35162 | 9.54608 X 
0.42017 } 9.62342 || Tl........ 10. 05948 


0.13735 | 9.13783 10. 06947 
0.27444 | 9.43845 10. 10850 
0.34299 | 9.53528 10. 16877 
0.41153 | 9.61440 10. 20977 
0.23587 | 9.37267 10.11507 
0.22191 | 9.34619 10. 01667 
3.8916 }10.59013 10.30060 
2.4068 |10.38144 10. 09166 
6.8501 |10.83569 9.94052 
4.2397 |10.62733 ! 10. 24112 
2.3495 |10.37097 |} TICl...... Ti : 9.93053 
2.8440 |10.45392 10. 23113 
2.3800 |10.37658 9.89150 
1.3473 |10.12947 ce : 9.83123 
0.81631 | 9.91185 VR Se Tl -616 9.79022 
10. 0S081 

0.60588 | 9.78239 9. 88493 
0.74222 | 9.87053 : 10. 18553 
2.5581 |10.40792 |} ThO...... Tl : 3 | 9.98333 
7.2807 |10.86217 A! 10. 28393 
4.5062 |10. 65381 9.69940 
3.6438 |10.56155 9. 76887 
2.9156 |10.46472 9. 75888 
0.42563 | 9.62903 9.90917 
1.6505 |10.21761 9.81447 
2.4299 |10.38560 9.71607 
9.79106 


TioSO4....|] TI 


Thorium: 
1.2205 |10.08654 Th= 
1.9773 |10.29608 232.12 
0.50574 | 9.70392 }| Th........ 
0.61725 | 9.79046 ThCh. |... : 
1.0375 |10.01598 Th(N 
0.81933 | 9.91346 Os)s. 
1.6201 }10.20954 6H20.... 
0.96387 | 9.98402]} ThOr..... Th 


1.1379 |10.05609 
0.70630 | 9.84899 


0.44900 | 9.65224 
0.87884 | 9.94391 
1.4158 |10.15101 


2.2272 |10.34778 
1.5178 |10.18121 
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_ HEAT OF FORMATION AND SOLUTION © 


- ‘The following table gives the heat of formation of compounds 
from the elements in their standard states (18° C, 1 atm.) and 
the heat of solution in water in kilogram calories (mean) per 


gram-formula weight. 


To convert to B.T.U. multiply by 


3.9685. To convert to kilojoules multiply by 4.186. 

Values given are for 18° C and 1 atm. unless otherwise 
indicated. The heat of solution is given in most cases for a 
definite number of water molecules to one of the substance. 
Where this is not stated the dilution is understood to be such 
that additional dilution produces a negligible thermal effect. 

The symbol » indicates that the substance is formed in an 


*‘infinite”’ amount of water. 





Name Formula 
Acetic acid...... HA GsrsOe. of. ia... 
Acetylene....... PERTAINS Rs ioienrebtaghe rere iso's 
Aluminum 
bromide.......... | Res BR a 
a ea Ar Pian Ae eeeaeaseve| Gp Sa an 
QUDEMIG Soe ccs} - vy: SEOs Sane eles Berea 
AICTs.6H20-. 2.2... 2... 
fluoride. ae ge re bee 
i REA £0 Repeieres Rane 
hydroxide......... ) UU 030) Saige te iene 
MOOGAS. 050.5. 4. 11 RS Sen arty? ns Meme 
Ce 2.18. ae Se eee 
oxide pesie) LU BOLE” Seiapnerey lean seme 
oxide ee: EP Ue See Oe oe eee 
or ee DssOrs os tigabie:- > © 
panes s. (AL HOAs. 3 <.. dathauhe «cers 
Te $0O.)3.18H20 
SDL 4 tae me ©: at Pe oer 
Alum, see under + aparep metal 
SL Oe ) : On 
Ammonium at 
acetate. NHi@2H20s... ic... .«-.: 
bromide..:...:... a eae Bi Re 
WHs-t+- HBr. ...,...... 
carbonate......... peeeeeres cry baie 
carbonate, acid....| NHsHCOs3........... 
chloride.......... i ee a tee ee en 
chloroplatinite. . . .|(NH¢)2PtCly............ 
chromate.........|/(NH¢)eCrOw........... 
cyanate........... INEWOND. ...s.nncte slots. 
cyanide........... BOND oscpttents einai 
dichromate. ....... (NH4)2Cr20;.. 


Physical 
state 


solid?® 
liquid 
200 
gas 
solid 


dil. sol. 


solid 
solid 
600 

solid 
solid 
solid 


solid 
dil. sol. 








eat of 








pei Water eles 
tion, mols Kiloved. 
| 
120.2 150) —2 157° 
fo ie Pp aheeed Meare 
SIS (5 RE EON cre 
ee BOT] «5. «sped e eats « « 
+126.6 3000|+85..39° 
EL SOP Macc SOR Coe tees oe 
BEAR Yn cick wins eens 
TODA |. ceeiee +7790 
Ratios esos eee 
641 82 450) +13. 16° 
DLOIOS Ieeeea olen Sete 
ST O-BO ns. thee maak «= 
ENG Ds <0. sprain Ine ee coe so 
71.21 2200) +88 .89°° 
BOO. 04 Drs oiua cl o's cae oe 
it EY 3g Seen Mee ine Fee 
SUGLU 1... o's alps hie thes Bi: 
DEO MEO Us catc2 Tore -<). 
19.43 200} +8 .45928° 
150.25 200) +0 .250%° 
64.708 200) —4. 44 418° 
i? tt hanes ieee 
ae TM ER Pe fe oat OR 
203.1 1200; —6. 6915° 
75 .080 200) —3.89538° 
MELO) oo Po 3 eee Be 
| eee }—8.411 
274.31 700) —5 .7318° 
7405 By Gl eee bo eee a 
SRT Rebbe (nen eta 
0.956 400, —4.349 
420.07 550 —12 918° 
TEN Wi Surcters, Micracth ee 
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Physical ae a 
ysica orma- 
Name Formula sate re 
Kilo-cal. 
Ammonium 
ferrocyanide. ..... Meee ake by 3H20... . |solid 216.0 
fluoride........... IN HGR. OVEN. Gh LOR solid 111.71 
dil. sol. 110.20 
fluosilicate........ ape ie eee Pee Pe solid 619.36 
hiydroxidex’. 5.2 sf NEWOR Se oe olan ni 200 87.814 
lodide! (3... {502% NIL . |solid 48 555) 
200 44.994 
Nitrate -j3...-<..raicrers-2 INAN Os... Soe tgerelatet cape «att solid 87.93 
NitMtOhs jasteseistare INFN Os:2. tenses. oes solid 62.15 
400 57.491 
oxalate: faces (NHa)2G200), POUR He. 8 solid 267.15 
(NH4)2C20s.H20......... solid 339.07 
oxalate, acid...... NEG Ci02008 OF a. sts a 400 226.69 
perchlorate........ NAiC1O4 I  e. solid 78.304 
persulfate.........|(NH4)25208............- solid 382.80 
phosphate, mono-|NHsH2POs...........-.- dil. sol. 339.07 
phosphate, ortho- |(NH«)sPOs.............. dil. sol 397.61 
selenide........... CNN D288 c spac nie toe dil. sol 38.95 
pulfatesetis.cs dee CONDOS Oa aepas oe a0 solid 277.66 
400 275.29 
sulfate, acid....... NEGHS Os. 2 eb ee one solid 240.43 
800 240.98 
sulfhydrate....... WET a. a. spae wien ences POH 38.95 
dil. sol 35.675 
sulfide............ CNEOsSbo. le pet tela 200 55.245 
sulfide, penta-..... CNFG2S6: See caceee oe oe solid 64.76 
dil. sol, 56.15 
RULMIta at prance 4 - (NEG) BS Og ek aeeteuts encase solid 210.20 
dil. sol 208.70 
sulfite, acid....... NHaHS8Os..... ee... 1Gi ‘gol. 179.2 
sulfocyanate...... NEGOND © nsec eee solid 19.4 
Antimonic acid, |HsSbOs................. dil. sol. 216.56 
ortho- 
Antimonous acid. |HsSbOs.................|dil. sol. 166.8 
Antimony 
bromide.oc 3.0: ). (SbBrav.dei2.e peer Ges [Bold | . 
liquid : 
chloride, tri-...... cafes Oj | hewn Bea euro Ree solid : 
liquid ‘ 
chloride, penta-. . .|SbCls...............+--- solid : 
liquid 104.88 
gas 93 .812 
fluoride. }* 22452 LSD Eden oda hectare steite: been solid 216.5 
dil. sol. 214.8 
hydride (stibine). . |SbHs..........-...-.-+. gas —34.815 
Jodie dip stine bre Bbl sath «6th shat see + ale solid +44.21 
oxide, tri-.. . PibsOeeds « aistaee eee tes: solid ~ 165.4 
ONE, TOA. 3:0..,8 «ORAL « beanie ss solid 211.2 
oxide, penta- . bile. 4 .G eenes ee .|solid 230.8 
dil. sol. 227 .96 
oxychloride (ous).,|SbOCI...............+55 solid 89.200 
sulfide (black).....|Sb2Ss.........-.2e eee e ee solid 35.84 
Arsenic 
acid, ortho-.......|HsAsQu...............-.. [solid 214.98 
dil. sol. 214.6 
bromide (ous) Aalsre. 0. fleet atedestines solid 46.36 
liquid 43.49 
chloride (ous)... .| AsC!s solid 72.40 
liquid 71.390 
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Heat of 
solution. 
Kilo-cal. 


Water 


Pelt oies 


200} —6.33218° 
400|—4.75512° 


220| —6.3562° 
1000|—9 .0816 



















—0.40618° 


eae: 
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) f Heat of . 
‘utieane?) Foriials Physical | forma- | Water |. oration, 
nor { : > state tion. mols Kilo-cal 
fo J Kilo-cal. ge 
Arsenic i 
hydride (arsine). . . |AsH. gas 
. . {Solid —10° 
fodide ue) : . {solid 
oxide, tri-. , solid 
dil. sol. 
oxide, penta- solid 
dil. sol. 
oxide...... .. |gas 
sulfide, di- . solid 
Arsenious acid, dil. sol. 
. ortho- 
Auric, see gold 
Barium 
_ acetate..J........|/Ba(CsH30e0)e.. lin... solid 358.4 600) -+5.2611° 
}  arsenate.......... Bas(As0,)2..... is... ppt. Uh | eg Pee Aa 
bromide 180.4 400|+-4 .9718° 
CURT | Ol ee se 
326.4 400) —4.18218° 
LOOPS aie s055\| bsp ARE. 
174.0 600) —6 .6910° 
246.8 600)—11.2318° 
205 .33 400|-+-2 .0818° 
p21 de s}s0| eee CR 2 eat 
349.08 400) —4.92218° 
334,08)4.5 5... A) abi 
1 bl ee ee 7689° 
. sol, SOI). son nde STO. « 
ferrocyanide. ..... BasFe(CN)s...)........- dil. sol. FSRIO Nocona] eh SRE SO. 
BaeFe(CN)«:6H20....... solid BOOST) |... Pe —11.54° 
fluoride........... ot ppt. 287-40: | iuinnig). oie 
fluosilicate... |. | Masived.... lle... solid f 677:42)|_....-.]. omoant 
Hydrides wont: !. .: 1a eee | eee solid gyal | area Satie eae 
hydroxide,........ BAO). HH. o.03 solid 225 .86 660)+-11.4018° 
400 237049) |... bind zea 
Ba(OH):2.8H20.......... solid 799.05 660)— 14. 515° 
hypobromite...... MEO)... . AUR. cca dil. sol 17834); |... Ae ROe. 
hypochlorite... .... Ba(Ci0)s........ We... dil. sol. 1809 a. cele eee 
hypophosphite Ba(H2PO2)2............. dil. sol 414910)|....:- -s Re. 
Ba(H2PO2)2.H20......... solid 482.20 400)|-+-0 .28718° 
ok Ba(DOs)2i;,....5. 2... solid r DAB UICU ee ccd] ene ee 
dil. sol AGB IE cle specs a0 felavanehs cece 
nr ges sO. Sabie noes solid SLOT iihisiccck... be eee. « 
iodide Peary ehh kn ML ss solid 14B BI on +10.3018° 
dil. sol E5203; (lad)... Rdseiees 
nitrate........... BBUN OS) S86 nsiec aoa die viris solid 238.28 400|—9.46218° 
1600 yy. a a a ae 
Nitrides). swt... ... WE see Aes oy. POR 6 oes solid OOSBOM Seok inst ee ewan 
DUE e gin...» OACINOS)$.......... MRL. sos solid 185.7 800|—5 .687'2° 
ay oe 0 eee solid 256 .87 800|—8.6012° 
4 CN pte BESO. BES se a ppt. SOPIB TET co. cues]. 5 SD : 
oxide CL BAO ahs... RUPE. wicais solid 133.1 600| +35. 845° 
oxide, di-......... 1A ae See: eae solid eR 8 SOAS ate nee 
perchlorate........ pol tC) GAPE e eo eee solid 210.3 800) —1.6710° 
phosphate, mono-. |BaHs(PO,)2............. solid FEI {SS A eee 
phosphate, di-..... BABPOIHs 3.2 Me cess solid APESG MIS... cei i. Oe « 
phosphate, tri-....|Bag(POs)e............... solid GOL IO Fi wc se) ISS 
platinochloride. . a Dag RE «Ht solid 284.83 5000|-++-9 089° 
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Heat of 
. Heat of 
: Physical | forma- | Water 4 
Name Formula = solution. 
) state tion. mols 5 
. L Kilo-cal. 
Barium 
silicate. . Ys......6 BaniOs; bucsncee sao. fused 
Sulfate satin occ siee BasOe--). 0... RE... ppt. 
dil. sol 
guifhydrate ieee Tash Ba(SH)e).... ld... dil. sol. 
sulfide Sere wernt BRS aL hse « oiloae oo solid 
: dil. sol, 
Cotte a eee BASOS..4. 5). DHA ee: ppt. 
Beryllium 
loride/fiertsiae J 
fluoride 
hydroxide 
iodide. 
nitrate, .-.... 
Sulfate. +: 000... .. 
Bismuth 
chloride.:........ 
hydroxide 
Oxides. tau ce B 
oxyehloride....... BAOGY. 28... falling Soc, solid 
Boric acid....... HeBOs.. 1}... HOA. a5. solid 
dil. sol. 
Boron 
bromide. ......... BBS. bss dilloededc.. liquid 
chlorides et iat DB) iy S| | « Rare liquid 
gas 
fluoride. <}o. <4 2.4 BEG). tei. ine. dees. 2 gas 
Oxide. alanis ek BaOvet..ot «. tos. tihy .. 0. solid 
Bromic acid..... HBbOs. 3h... hifew.cs.. 200” 
Bromine! (atomic); |Br.%6,.. 5... te. s:. gas 
Bromine.},.. 2.1.) Brewed. hice autor! .s<c. solid 
gas 
chloride. ......... BeGhe tt. odallog os03 liquid 
Bromous acid....|HBrO:........ uu ..... dil. sol. 
Cadmium 
bromide.].....0..% OdBrd....4. Lee) soos solid 
400 
carbonate. ....... 1OdGOx..(.;. fem 6.4 ppt. 
chloride. ..2...... Ma@ls.... 0... Luloe)...... solid 
400 
CdClz.24H2Ol.2.i...... solid 
cyanide.......... GA(GN)s)...".. didlos... :.. solid 
fluoride..!.......; Odd. .d..... dalOal ss. 1200 
hydroxide (ord. |Cd(OH)2................ ppt. 
ppt.) 
fodide:). t.. ssws.et Grete i css. solid 
400 
nitrate i002... .4 CaQNOs)s..... difiaw..... 400 
GaNOt 4H2Qiilezl..... solid 
ORIGG: seta oie es CCRIODR AE! tse Se MONE « Sseiete solid 
selenide, ...2..... Ouse EL Sh Ne ae: solid 
ppt. 
Balfate.-- 002 ......4 Cd8Oc........ duled 5... [Solid 
400 
suldG.. foeste OdSte. 22. Abe. ots solid 
telluride.......... OdTee..i.2.. halos. solid 
Caesium 
bromide.:.... .2. sk CoBa.....§.... Dale. oss solid 
dil. sol. 











» y A le al 
i ’ ’ = os F 
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Heat of 

- P Heat of 

Name Formula Ehysical forma- | Water solution, 

; 8 tion. mols Kilo-cal 
Kilo-cal. 

Caesium : 

carbonate........ 5.9 52 See ee solid 278,14 |  220\-4-11. 831° 
ri dil. sol ASD Os so: ssebye Cah aet xaos ois 

carbonate, acid....|CsHCO3................ solid 231.3 220) —4.3016° 
dil. sol, ZAELON lle severe cl eee setheces re 

ehloride.......... 1 9] 0 re solid 106.48 220] —4 .58819° 
400 LON Md Ws cis hcls Al oraneersena 

fluoride... ....... LY OC ane pS Aa solid 131.97 110|+8.36315° 
400 PRD eS: yateratarn co} Seat tate he 

hydroxide........ NSO FAL toe dtl ce cus solid 100.26 110}+16.415° 
400 TRG es seal ety «6 

fodidas. thas... 4. CEE ES Ea ae RR solid 83.752 110] —8.2415° 
dil. sol FRAN hsb Sql athe whee ie 
Ditratewshicvs..4. CRN SM cs ho hele. solid 121.79 400] —9.60620° 
‘ 400 TEDALO |e esha 

4 oxide, mono-...... EEGs At are ied Aiea solid 82.20 600] +83. 1518° 
j oxide, tetra-....., EEC Ae oti MaRS solid Ry ee ed ia See ee 

sulfates 2. ee LEO iy RR tact RE solid 340.98 220) —4.9715° 
440 SSR06 |\.0 005.4.) engtmemecs 

sulfate, acid... ... CNET TSOF eet vel Spatial solid 275.27 220} —3.72815° 
220 PYG Se Pa ee ey a 

Sulfide... 2.24. NS I Ee Ae od RE ee solid BAAR 2 cee cae +27.24 
dil. sol DEAD | 5 ooo Sat bs aemeasric 
Calcium 

acetate... 66... J. Ca(C2Hs02)2.. 030... solid 357.95 440] +6 ,9316° 
dil. sol BOL .09 ine avnaablnse ce he ONS 

Ca(C2H402)2.H20 solid 427.48 600) -+ 5 .8527° 
aluminate, mono-.]CaQ,Alo03.°......0..... fused 949,08 [cor vl > opens Sethe 
aluminate, (Sain BOathAlbOs:. 4 -anhic. coe. fused C0 i | RN NE eee red 
aluminate, tri-..../3CaO.AlsO3............, fused SSG0s Fo SO 
aluminum silicate.|3Ca0.Al203.28i03,...._ solid re OS ey i) 
areonates! 0... 4: BBCABOK) a... Apel ee ss ppt. of FOS; ae |. oo. Spolie ates bel > 

bromide.......... ato et fami Salaaereten solid TODA or oxic +24.37 

dil. sol. TSG UAE |)... screen Sal tue oe 

CaBr2,6H20 solid 598 09 400) — 1. 1020° 
carbide. !.....0... 510 AB es Mobunt en eb solid MANO Te {[acr 3 one col ratte oR ci 
carbonate......... RAO se bs..ic%0)-. ttle siccio« colloid 287.93 Pees |e eee 
chloride.......... Wala et a4 ieee atk cook solid 190.7 400| +-17 .9918° 
Ra@la Abo. aye). eee: solid 265.23 300) 4-11 .7118° 

WaCle6HeOl ck cance. solid 623.44 400) —4.56418° 
cyanamide...;.... ree . 3 heey 8, 8 See solid SBOP dies teth foce l suscaceaae vio 
cyanide.......... BON )e2 elt. cb ee. dil, sol UE GF) elt nk al aes 

ferroc nide. ..... Gases 12H:0 . {solid POO ee tine clateptt —4_ 540° 
fluoride. ......... Gruber Ls cdhbinake: api ppt. OBO DB) | Pikeccs et errm teen oe 
formate, 0)... .. Ca(CHOs)o. . solid 826.88 360) --0 .66916° 
bydride. ......... ‘Ops NTS ORES i nell Sides solid ym Pee Ab, i 2 
hydroxide... ...... PSOE) a ators bass solid ZOU ET Wee RL hh, ts 
dil. sol ZEB TNS capella aititer twos 
hypochlorite... ... (7010) ne oe a dil. sol ee th aan et mh eer ie 
Waldedi,.. 1.54. Oe ae a ee ee aa solid 128.6 400) +-27 . 6918° 
’ dil. sol ADORE 15 srr far h tatste'stbc 5% 

Cale3HaO......4.,%.. +>. solid WUIPGG |e... woe +1.742° 

"i WNirategAces...... DRG Os) 3 ois.c.cteohagle sce solid 225.3 400) +-3..94319° 
400 va a |e (RR, me 

Ca(NOs3)2.4H20,......... solid 509.92 400) —7 .2419° 
1) a? er C™D Pe] Ee poet Sais oe solid Be ON" |<. cash alt oatas nos o's 
ny ee rae Ca(NO2)2.4H20;......... solid SBDLDO STL... es bate cease os 
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Heat of 


















: Heat of 
Physical | forma- | Water 4 
Name state tion. mols” solution. 
Calcium 
phosphate, mono-.}CaH4(POs)2...........-. ppt. 
phosphate, tri-....}Caa(POs)2...........---- solid 
phosphate, cid, |. |GaktPOu. .., A meine ies ppt. 
selenide. ,........ Cabs hae ee eont es solid 
hag Od hee CRS)s Ao, eae co fused 
Ba eben 6 TIS Pc dere ere es aie. <1 SOLE 
anges (anhydrite) |CaSQu.............----- solid 
fits) OYA BE Oe ais Me neos solid 
sulfhydrate....... CASH) 2 bere once: dil. sol. 
Bulfide: stata coccey Canieetc tite cicpran teenie solid 
dil. sol. 
thiosulfate........ (oo! OF 5 eeagréces Shoat ~° 
Carbon 
dichloride......... Db ORS oh ae oor Be EN TE liquid 
gas 
hitey ole RRA e NER G gas 
sat. 
disulfide.......... liquid 
gas 
monoxide......... gas 
oxybromide....... gas 
oxychloride....... gas 
liquid 
tetrachloride...... gas 
liquid 
Carbonic acid.... dil. sol. 
Cerium...... dil. sol. 
chloride (ous) 600 
oxide (ic).... ; solid 
sulfate (ous)...... dil. sol 
Chloric acid..... 400 
Chlorine (atomic).. gas 
oxide, mono-...... .|gas 800] +9 .43918° 
oxide, di-......... liquid 
gas 
Chlorous acid | GIO tien esieteaci tes 200 
hypo- 
Chromic acid.....|Hs€r0c.)..... 20. se eee dil. sol. 
Chromium 
bromide (ic) (blue) |CrBra.........-+ +. sees dil. sol. 
bromide (ic)|{CrBro)Br.............. .|dil. sol. 
(green) 

(Cr.4H20.Br2)Br.2H20... solid 
bromide (ic). ..... Cr 6HsO)Breiics.c ese solid 
chloride (ic) (rose) |CrCls........2-++++s00 solid 

(forms green sol- 

ution) 
chloride (ic) (green)|(CrCl2.4H20)C1.2H20. .. .|solid 
chloride (ie) (gray) |(Cr.6H20)Cls............ solid 
chloride (ic)....... (Cr.4H20. oel. 6H20. . . |solid 
chloride (ic)....... (Cr.4H20.Cl)Cla......--- solid 
chloride (ous)..... No Oi OAR Better eas Aer solid 

dil. sol. 

Cortes. semi 2 feu solid 
hydroxide (ic)..... Cr(OH)s “iin paper ppt. 
oxide (ic)........+ Wee, Salts thaaeeree solid 

amorph 
OXIGs txts on ccc coef EOS s ew aes einem mashes sss id 
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Heat of 
. Heat of 
' Name Formula Physical cd Wales solution. 
Kilo-eal Kilo-cal 
Chromium 
sulfate (ic) See eee Se Ad? oe dil. sol. HGSUSOLt acts) Rea - 
sulfate (ic) (green) |Cre(SOs)3.............-- dil. sol. TEP Gai os o. oidlle aieaeee 
sulfate (ic) (violet) (er 6H20)2(SO4)3.2H20. . |solid Bhat uethe tll Beea ah Sp, +10.11 
sulfate (ic)........ Cr.6H20)2(SOx)3.3H20. . |solid ATA ce Men +8.29 
sulfate (ic) (green) |Cre(SO.)3.6H20 i PISTE  eecs ky +13.4 
Cobalt 
bromide (ous)..... col LEST Belly = che RePEc ee a ae eye +18.4 
BS 2 RN et | S$ te 
CoBr2.6H20.... cn Uy ll —1,29 
chloride (ous)... . . 072) 0) A ae 76.942 400/18 .4517° 
fluoride (ous)... .. ype Ns aan ae eerie 1 | eA ecient " 
hydroxide ei ee VOLT) 9..: 29. . berkt.¢ SOUAG 4|\.2- = A OEY 
hydroxide (ous). . [eele, Regier eae IDSES2 sles tn eee ee hee 
iodide (ous)....... i er owt ee POM 7h: | PPD oot | ee ae pro 
mitrate sissies <4 5 SOLNClslSijes Metered 104.2 300|+11. Q518° 
Co NOD. 6H:0 531.19 400| —4.9718° 
oxide (ous)........ fod Ae BR ale ‘ 
OxIAG (GR) (1G). 2) 1} COs04. 6% on ee caches ees 6 
selenide........... POSE ie Nh oh te : 
LOS ee Sorta CORO oad Ge eae : Sie 
PANO ONO. FESO Pee olla stcte & 707.29 .560!9° 
MCN ee TOON) «ak es sec ete we os eT 1 ee Ae eer es 
telluride.....:.... U7 ek es oe | ara PRO) Hite A ae eee oe 
Copper 
acetate (ic)....... Cu(C2H302)2...........- 0 i sett 320| +2 .3918° 
E 2 UGE Bert ds (acetate 
, Cu(C2H302)2.H20.,...... solid 285 .07 400| +0. 16718° 
am. chloride (ic)...|CuCle.2NHsCl........... solid 197.6 550|+-4 .7815° 
CuCle.2NHsCl.2H20..... solid 35/9 al eee —6.21 
am, sulfate (ic)... .|CuSOs.4NH3............ solid Pac lip a \ Fal ela ire.) (estoy ecg ee 
bromide (ic)....... AT As I gs Ro solid 32.02 400|+8.24420° 
400 co ed ON ihe i 
Cubrs.4ba0) ee oF solid STARE Pores We —1.43 
bromide (ous).... - (OR 1 apd eter eed eee solid Pe AER 4 oacetest oP. eer 
carbonate......... (O10. RA icra Cn ppt. RAW poi ac eter awe 
chlorate (ic)....... Cu(ClOs) 20 eee sas eo 5 400 77 VA ASR RA (Saeias te 
chloride (ic)....... 11, 6) Pp RE ns othcadn Sete B solid 51.422 600|-+11.1118° 
EROUO are Setintgire ¢enatee.> 
SCL 5 C0 ee ear solid 195.03 200|+3 .70418° 
chloride (ous)... .. ROOF chive come eis hs solid ENT | Oe eee, ee 
nide (ous). .... ON, 6 Fossa vise AN atatoiok solid eth kis ai tad worsted ice te her dated 
uoridé (ic)....... Sek Ra Oo og RE 400 BETES oe en een RY eee ees 
formate (ic)....... HOT Os)9.in seal cee'd solid 179.5 600! +0 . 52615° 
dil. sol 1G CLA Ee Se ene 
Cu(CHO2)2.4H20........ solid 461.17 500} —7 . 890° 
hydroxide (ic) |Cu(OH)2.......:........ ppt. LOSS |". Merete ta te ox 
__ (green) . 
jodide (ic). ....... (311 aoe es ee solid a Ei ed (ae se > eR 
dil. sol OE I Ee OP a ees 
MIRAE CONIA) acre 0 CaPOUN: ed. wk ah atieteinin'sld solid 1A Es baled Retry ey tod rae 
Midrate, Gres csc) GutN OST et (4 ae solid 72.40 280|-+-10 .478° 
200 | rr es Pees 
Cu(NO3)2.3H20.......... solid SOG -|.0727 2 —2.39 
Cu(NOs3)2.6H20..........|solid 503.80 | 400) —10.70'8° 
oxide ‘Sa st at oe iho dat ela eee solid Ry We ee ree 
oxide (ous)........ (251010) 2 4d solid BRO ected ete es’. 
oxychloride....... Pon a SCuO see entire solid FOOPOE len ced ottiitce pes kere 
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eat of 






























. Heat of 
Name Formula een fora” Water | solution. 
ilo-cal, 
Copper | 
selenate.......... GCuseOs..:.. hee aikbs- ==) 128.6 
CuSe0s.5H20 473.1 
selenide (ic). . BCT FE cis otatentec Pak 4.78 
selenide (ous) Gagber ds oo: Aging cc 7.41 
sulfate (ic)... 20.6. CUB eh i ss o Bitaak ces 178.7 
194 65 
CuS0s.5He 539 33 
sulfate (ous) 173.5 
sulfide (ic):....... 11.61 
sulfide (ous) 18.97 
telluride.......... Cc 4.06 
Cyanic acid 36.56 
Cyanogen....... — 65.47 
— 70.73 
chloride. ..0...... > 28.20 
— 36.56 
SOCIABT jesse <iereo ds — 42.29 
— 44.92 
Dysprosium 
sulfate. che ce cid < Dy2(SOu)s + 8HaQ. So ages 
Erbium acetate. 6 co amy tee =f Boas. SSI ares vic clo ee eae 
Ethane. . i ee eee eee gas 23.4 
Ethyl alcohol... .|C2H;sOH................ liquid 65 902 
gas 55.795 
Ethylene........ Seb wo talc ibaa sche gas — 9.56 
Ferric and Ferrous 
salts, see under Iron 
Fluosilicic acid... |H2Sifs..........,...... 200. 545.04 
HeSiFs.4H20............ liquid 789.25 
Gold : f 
bromide (ic)....... AG 2 Eo age ey PRN a solid 13.33 
bromide (ous)... .. MAME: EY >, Sa MaMeashs a <4 4 solid 4,54 
chloride (ie),...... ACT SRS (er ey of i PRR a solid 27,00 
chloride (ous)... .. ANAL <54,(ales MTs 2 5ce2 solid 10.27 
iodide (ous)....... Aul.. . solid 0,96 
Hydrazine: «5.5.1 PAs bs tos idet oe. o- dil, sol. |— 3.250 
Bulfate:é: . 5 asa NoHg. H2804 ape Sree solid 224.37 
dil. sol. 215,77 
Hydrazoicacid. ..|HN3.......-..0.....-.. dil. sol. [— 54,48 
Hydrobromic acid|/HBr,..........~na.....- gas + 8.650 
~ 28 602 
: HBr.2H20 .. » {Solid “15° 164.40 
Hydrochloric acid/HCl.... .|gas 22.03 
2 39.558 
Hydrogyanic acid |HGN) i). kpnes sss oe gas — 30.108 
dil. sol. |— 23.90 
Hy droferri- |HsFe(CN)s............. dil. sol. |—148,1 
cyanide acid x 
Hydroferro- 
cyanic acid. ...|HsFe(CN)e...:.,........ solid —122.8 
dil. sol. —122.3 
Hydrofluoric acid |HBas . f55. eles so ss liquid + 94,86 
600 75,699 
gas 63.991 
Hydrilodic acid .!, |Hliac.2 ¢ 4+ . .iteel- ss. o~ gas —, 5,926 200} 4-19. 2418° 
oo +513, 538)... Scseiee eee 
Hydrogen (atomic) |H..............2....... s — 50,42 |... +. .tebpeee 
oxide (water)...... H20. : Rauid +:63,,337]|;.. . i.» olalhalnianeesaes 
gas 57,826), . ... ai heat 
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. ; . Heat of 
Physical | forma- | Water * 
Name Formula state tion. mols ihe ang 
Kilo-cal. ALES 
Hydrogen 
PEFOXIdes.......2 54. OC eee See liquid 44.516 200) +0 .45435° 
gas aT 90S)... GES SESE. = 3 
r 200 ki G7O) ra Mol ate; 
selenide........... USES eae ee) Be dil.soL |— 13.4 |....... +2.3918° 
gas ca ft a eka 
PIMOAGI ID 5 0% cosa dc 2S) Se Ss a liquid E9986 ths) teed. ABI... 
gas 5) eh ee (2) 2 ee 
dil. sol. 9.869}... ce +4.564 
telluride.......... LOS Re: gas —133.93 |. . Sediejomeee ss. 
Hy re sulfurous |H2S2O.................. dil. sol. 16601) |. ...(aun|) abiasks. 2. 
aci 
Hydroxylamine..|NH2OH................ solid BEBO. | 5c... WARNS. 
Indium i 
bromide.......... Mab. te... Aee)........8 solid 97525 |. ..cGus) otales... 
dil. sol MADE ltaianacctaet a terete a 
chloride, mono- Lot 8 Beaeee 2 (2 ee solid MAWES | : BSE be Sees 
chloride, di-....... i i Sea | i ee solid Bba74. |... Aeon 2. 
chloride, tri-...... mniCls: oo)... BU. nce solid 13896) (h2ieve) «th chain... 
‘ dil. sol Hbr28 | . ...faeoosbounllad. . . 
Se eae LAE Borie ge8 See solid 32.50 |........crdrmedtoad. 
dil. sol. GOGL91 |. . co. falas... 
oxide, sesqui-.. . .. Eng: ..)..... bie... solid 22,14: | ee (eee ee ae 
Iodic acid....... Mast 58% don tte solid BGES92) oo —2.15 
Roamer (atmic). 7 WEP 020).) .....be..... gas FABER TO) oss icscasd Dee scs 
Se Ret cS 3 gas = Ihel> }. Rp SBA. .- 
bromide, mono-. ..|/IBr..........0..2...... liquid ge es Paro. Ne 
mommmmemnno=. A. (LC). <<) oc... coc oh oe = ox solid Bi68 foos5..2chas: cee 
liquid i See i ee 
chloride, tri-...... MCT. 51,..:<'. BHO 2.0.0 65 solid Teh ae 8 ee See ee 
oxide, penta-..... . AC Re ae eee solid 42.055, 1500}/—1.7928° 
dium 
shloride, di-....... Se Bee Oo See solid COIS! |. <- ox. pein.) 
chloride, tri-...... rGls..-3... Re) 5.22 solid gl or Oe ee 
oxide, di-......... ee Fe Re eee solid 17-1 (Ree Sek (He Si a 
Tron 
acetate........... Fe(C2H302)3............ 1800 ey 2 eee Poo a 
ammonium sulfate | Fe2(SOs)3.(NH;3)2S0s..... | 1000 458905 |... qnlaosweat--. 
no ga sulfate |FeNH.(S8Os)2.12H20..... solid 120558) | so. ule Berane «re 
ic) 
aoa sulfate |FeSOs.(NH4)2S0s.6H20. . |solid D2 7208 Ihe caeet een eee es 
ous, 
bromide (ic)....... MaBrests... Moki so 1000 Sp eee er Pee 
bromide (ous)... . . Mate. 3t.....Uiee ne }dil. sol. THD | . compe Beare. << 
carbonate (ous)... .|FeCO3.................- solid OS el ee (ee eee 
: - ppt. BIDS! |... oases wee <5 
» . chlorate (ic)....... memelOa)s. .. thnks... 600 B7i88 |... his eee 
chloride (ic)....... MOC gL)... .cMRER Sc acs solid 96530 | .. <0 +31.78 
FeCl3.24H20........5... solid 277.90 1200) +21 .018° 
Pets. 620... biel... solid 532.62 1200) +5 .7322° 
chloride (ous)... . . Lh a ed solid 81.864 400| +17. 9018° 
—— 1: ee. A" ee jsolid 227.7 300)+8. 62° 
. etol| lrachch ket solid f 
etrocyanide (ic 
fluoride (ic) ....... 
fluoride (ous)...... 
hydroxide (ic) ..... 
hydroxide (ous 
iodide (ic). 
iodide (ous) 
nitrate (ic)........ 
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Physical ea of W: Heat of 
ysica. orma- ater : 
i Roa state tion. | mols oar 
Kilo-cal. 
Tron 
nitrate (ous)...... Be NOs)4 oii: ARR 28 dil. sol. 120: | | etal semen fs Zany 
oxide (ic) (ordi- |Fe203.............-..-- solid 1907 | | Pees eemMeeemies 2 5c 
nary) 
oxide (ous)......... MGW eras ccc MOR we <8 solid 6404: | ..:. Sacaaie - 
oxide . (ous) (ic) |FesO4..:....--....----- solid 265:.95) |<... 350 clases 
(fused) 
oxide (ous) (ic) |FesOs...............-5- solid 266 [94 4] icc cocina aie 
(magnetite) 
selenide (ous)... .. Resets} ba Sth case solid 19.1 Joesetilen ya es. 
ppt. 14.3 || |}. <F.crae Manes SS 6 
silicate........... HeSIOgs ! <<<. MMM As. solid 264: 52 |. euiso aieee tbe kl 
sulfate (ic)........ Pes(SOalens. sueteekbe ease 1200 641.7% |. 2... = of RM Rebee 
sulfate (ous)...... [9] eee 1: ae solid 217.23 110)+14.9014° 
400 231. OS Woven aie leita ai<-« 
FeSOs.7H20 solid 715.11 200] —4.3214 
sulfide (ous)....... if ae Cee See solid 23): 06:.\| «..'. «= aie gitar = « 
sulfide, di- (pyrite) |FeS2..........--.----- solid 35/60: |. <....ae evenness. 
telluride (ous)..... WORE, 5.60.0: AU cess solid 7.65: |.0 vce cs 
Lanthanum 
chloride solid 266.67 1200]+31.3036° 
(oo EEE Sy te e i t solid 456.87 | ..50 nde bifieatbbiay + 
Bullatetiencs esa ...|dil. sol. O87LTO >. « cin aoe Seber b 
_|solid 1530.0 2400] +4 068° 
sulfide, di- solid 162/004) ..is bcoskl pe 
Buladet, Seuss ce solid 31788). |). versal | ARES 
Lead 
acetate.toriesesa: Pb(C2H302)2.........- + _|solid 234.00 220)4-1.417° 
vi he Nha SHIO so. _|solid 446.12 100) —5.500° 
bromide.......... PbBrz.. F ..... {solid 16.26 
dil. sol. 
carbonate......... PBOOS). 4 ch). terre’ __ |solid 
Chloridesearvy ast 2 PHO sic3 cece lacs solid 
iil. sol. 
chromate......... PbCrO4 solid 
fluoride 1 Oe ee eS ack Boreas solid 
hydroxide......... <9 ary 2. opt. 
Lodid@s cds dua as Palle Uae ston vo ehiee solid 
ring Ce Sacre Bh N Oe een solid 
100 
MibTides Force «2:0 oe PBN gs aracess lid 
oxalatest.iceceher PHCROW. 6... MOO, olid 
oxide, mono-.. BOS dco RR eee solid 
O8IGO, is; »< cong $4 PbO2. solid 
oxide, sub-... . BORON.) vie sic'e eater solid 
oxide, (red)...... 120 0) ae ou cee solid 
oxybromide...... PbBrs: PbO... Mien solid 
PbBts 2PHO.. Ale. solid 9 
oxychloride...... PUCE.PbO. .. were. : solid ‘ 
PbCle.2PbO.......-. .., [solid ‘ 
PbOls 3PbO.. 109) solid : 
oxyiodide.........|/PbIz + PbO........... solid 3 
phosphite. .. 1 pM UHPOS,. .. Ete solid ‘ 
selenide.......  APBSOIE oc. cele oneeQ fool f 
ppt. 3. 
sulfate....... SP EBGi. hos «sc AUT BONS : 
WOIGGS cok on cs 5 sRHe chs ld cee bid ..{ppt. ‘ 
sulfocyanate. . PHONE) a.) 5 Ma nach solid ‘ 
telluride | PPD; «>.» atch aeons lsolid ‘ 
a 





he eh oes HbieOes «.!..... gab... -fooli 6 |.......|-437.04i7° 











Reif bes nic Bes. O42 illo... olid ; . 220/43 .0615° 
RSs ots Bile... BOL |  2ORWOE <  o. | otiiles | 

Pee AEs 22 eae. ....(500. | Bate il..... 01. woke. 

Se Chey 2. kta... 200|-++8 50718 
cyanide........... ee Sees Vamp oss. ehonsghaM 
frdeereees. . aFers..:.... ices... 110]—1.0315° 
fluosilicate......../LisSiFs.................|solid | 677.49| 800}-+1.816 

~ hydride........... Prriagge. 22 - . tin Wace. < =< i ‘5 | 2000/+31.3018°" 
' hydroxide......... 2 Sees ae i ‘ 110|+4.4682° 
Godieme ee... /Lil.5.;..:...--ssee-....feolid |. .64,904| 200|-+14.7718°" 
Petes, .. EAN Os;..:....-5c22-....jaolid ©. /1) 155,82 | 400|+0 .4302°° 
nitride............ Neha ¢.- toa fis). | Tf eee Bris ray a 
eee ORO... bios. .... isoli : sol tai. 301" 
selenide........... Mae. 2.c. .bilea..... oi <) e +10 662° 


MgNH:As0;.6H20 ...... i Nin o:0 ade UERS . 
MgNBsPOc6HsOx<...,.laolid | . 90186 fewaceecl we. ats.. 


MgSO«.(NH1)2504.6H20... solid aay}... tater —9.80 
3MgSO3.(NH,)2S03.6H20. |soli 
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Heat of 
. | Heat of 
Name Formula er kiies ee ye solution. 
cere Kilo-cal. 
Kilo-cal. : 2 
Magnesium \ 
phosphate........ Mes(PO a) anc ar etches: colloid 
SiliGatess Mahe... | WEIS ihc «= AY ced solid 
Sulfate Sewevanad MeSOs.. 06: ek nes solid 
400 
Pet THO .. ROR ener: solid 
SUIfide.. s5 cece ind ae OS. P.O ML solid 
sulfite wictis «dae SOs. bend ML ed solid 
Mosc. 6HsO. . DUNEL 00 solid 
sulfhydrate....... Me(BE)e} 0.0 Rbe nes dil. sol 
Manganese 
deotate wi... 2G Mn(C2H302)2....0...... solid k 
dil. sol. : 
Mn(C2H302)2.4H20..... . solid ? 
bromide.gas.20 224 MBre... 2. A HO So solid ; 
dil. sol ; 
carbide...)/....: MnsOl 55.2 DES e solid ( 
carbonate........- MOOsss.).. og Res: solid : 
chloride.......... MnGls....3. 52... BUR solid 3! 
400 * 
MnCle.4H20... 2.2... solid ‘ 
dithionate........ Mn$:0¢6.6H20..........- solid : 
fluoride, di-....... Marini}... DOOR. dn. dil. sol. ’ 
fluoride, sesqui-. ..|MnFs..........0....... dil. sol. F 
formate...........|Mn(CHOo)e,...0) 0.52... solid ; / 
Mn(CHO>)s 2H30. . |solid 386.38 300|—2.8724° 
hydroxide......... Mn(OH % f 
hydroxide (ous). . . Mn(OH)s te t 
GOGIAGs:....cforonaustosard nlf tien: 
NICCALO! De leo elenieeerd Mn(NOs)2 
Mn(NOs)2.6H20 
Dralateretoc-ryts Mn@i04. ).1.dl A cede 
oxide (ic)......... Mn203 
oxide (ous)........ HOV)... ds..05,. DUP vas 
oxide, di-........- SCOP ae Cece seme fer s 
oxide, di- (hydrated|MnOz................4. 
ppt.) ; 
oxide (ous) (ic)....|Mmn304........005...22, ; 
phosphate. ....... Mna(PO,)2 ‘! 
selenide..,........ WnGeN foi PN ee : 
filicate........... MnSi0e. J... 02 TE van . 
sulfate (ous)...... MiB. 56.0... COR 2 247.07 400}+-13 .7978° 
261.00. Joc ce RIO 
MnS0O4.H20.............|solid 321.39 400} +7 .79018° 
MnS04.5H20............|solid ~ 602.87 400| +0 .047818° 
MnS04.7H20............ |solid 744 :8Y.\|. olor d PR an 
sulfide (ous)....... Mes 8... de A ppt. 47.81. |) arose be 
solid (i Paka PRAIA lacs ose ea 
Manganic acid...|HMn0O,.. .|dil. sol. 193.3 bcc enue See eer 
Methane........ CHy. fon DUO os 5 hopes 16.24 OA), 
Methyl alcohol.. NORLOH. 1. .:.24a@..: liquid 80: O0E) 20. LP POROAA 
J gas 50 BUG). nie cape ees 
Idil. sol. 61.804 .ccctae +2.01 
Mercury | i 
acetate (ic)... Heg(CoHsQo)o............|Solid TOS TM, 5 ccchae'g| aah eee 
acetate (ous). : eee. vas . . solid 20338 I. cv lle aes 
bromide (ic). .....|/HgBre.................. {solid AL BS. |... MOORES, 
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: ; Heat of 
4 . Heat of 
Name Formula Physical | forma- | Water solution. 
ht state tion, mols Kilovaal 
: Kilo-cal. MR EE 
Mercury 
brantie (ous) ppt. Re) Bie ene 
chloride (ic)....... solid 53.429 300|—3.32118° 
chloride (ous)... . . ..|ppt. GBEGIM «.. os. cthuer bb eaee 
eyanide (ic); ....-|Hg(CN)2..........----. solid Oe i Fn eee —3.11 
ercuri-diammo- et NHC, . . {solid pw al 4 Naan IB Ba ds og. 3 SN 
nium chloride 
dimercuri-tetra |NHgeCl.3NH.Cl......... solid PEST | heated Ih ae emer wee 
ammonium 
chloride 
fulminate (ic)... ..|HgC2N202.............. solid a Oa eao I sa acidalleed Se wae 
iodide fs} fed): 1g a ee solid pit 6 | Paes ae 
jets ic) ellow) lt Tene Ok solid pio) | aeeaiien Ina artes are 
He (aay 94 rae os: ae solid 2B 2965))...2/-- Ih os n> ie btSe 
niteate 6, cade . |dil. sol. Ea eerie lh Merete = ahs 
nitrate (ous)......|Hga(NOs)2.............. dil. sol. 59.490 atmavaltm adres 
. |solid LOTRQE, Naa ines Vk tncade se = 
mitride (ous). ;..-).|HeaNe... . 25. . sawed... solid = 'QRAO] |... asl es ate 
Oemlete Ow) an. (eo pOe: .... sleegit. os. solid AGOCLOR |S forte: oaasistrercon 
oxide ie RE UAL. . on Ulan lefjnpad- <= solid pAl=T? ORS S eS Ente bee 
oxide (ous)....... REO AF an tetra = 5 os solid ps eee : eee 
~ oxybromide (ic). ..|HgBroHgO............. solid GERSDP Baas acai at teee 
HgBro.3HgO........:... solid OSMAN |e oe orale tee caches 
oxychloride (ic)... |HgCle.HgO............. solid TAU 35 So sillier 
Wig@le. 2HgO.. eee sss: solid BBA) |S >.> -« «mihtentdaceas > 
gle SHeO:. thus: -'- solid pA Tye Riad a et) oa Pe 
HgCle.4HgO............ solid pS TT a) ee 8 (ee eh 
selenide (ic)...... te a er eee ppt. Fels |). «0 setae aenaveta 
‘ate te = ee B eRe cdc vacakaae oes solid TO2COM | 4; - «2 sll emeteed’ 
te (ous)...... 18 hesnce ©). ae solid LGB O OD | 3 - «is <gollieet plictacts = 
sulfide (red)... ... DR A. Sates + 607s solid TORO Ss n:c cat bec are tet 
sulfide (black)... .. t37 ie Oe aty , o Se amorph. DOR 5r |... titans kee es 
sulfocyanate,..... HGl@ONS)s. . iy tins - solid == 9 Peeinne| IP epee ee 
ae ee hia 
xide, bey ages e fy OSs See oe Pera solid 131.4 
oxide, tri-........ SG" CSR Baer cea solid 17420)". - 
Molybdic hel fs Ua OSs 6. C7 ae Pe oe solid +247 .07 
dil. sol. 246.60 
Neodymium 
chloride.......... (ti) MER a Seegs ee solid ~ 246.60 
dil. sol. 282,20 
hain Se eae Ce cle. s.o ba hehs oc oe solid 155.3 
dil. sol. 204.3 
oxide.............|Nd2Oz solid 434,89 
ROnmte. pes... |Nde(SOx)s solid 919.48 
dil. sol. 956 04 
BRS ogc ns --1- DGPS: eee ee eee solid 262,61 
Nickel 
bromide.......... MBS. 08... cRiicat -«- .|solid 53.29 | 
dil. sol. 72.40 
bromide ammonia. |NiBro.6NH3............ solid B73 BY 
chloride...:...... 513) CAR nie ee solid 74.983 
800 94.266 
NiCle GHs0. sede. solid 505.55 
chloride ammonia. |NiCle.6NH3............. solid 248.75 
cyanide.,........ DICIIN) 9 <..o Bdtsars oon solid — 23.25 
dithionate........ BM Issa eg. <-csaccun dah «+ «© dil. sol, +290 .09 
NiS00c.6H20............ solid 702.75 400) —2.41318° 
f 
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Name 


Nickel 


hydroxide (ic) 


Shas ee: ARN 






iodide. . 


Formula 


Physical 
state 








nittate-s Asc. i.: y 
oxide....... ee NiO 
pelenide.tsi cose: 2 
fulfate: 22. fos. ce INISOD. A oc cagmn douse 400 
INISO4. 7HsO 0 nee e es solid 
sulfide. . (Siar JEONb oie eee ppt. 
telluride.......... INUD SS Be co eee ae ee solid 
Nitric acid==).2. 74 NOs sy eee soe liquid 
gas 
oo 
Nitrogen (atomic) 7 |New k ce a tae gas 
oxide (ic)......... INGIE Se cee se gas 
oxide (ous)....... NSS. TM 5 Bears ss gas 
liquid 
oxide, tetra-...... NOS tee. oe oes gas (ideal) 
e NE Ts hs Rae a gas (ideal) 
oxide, penta-...... PES ae Rea Maren: Rene | soli 
gas 
oxybromide....... ba) ioe, Sa top Ba gas 
oxychloride....... NOUR SE Ss sae sy os g: 
selenide. ........- INS A hg SE esteryr brkine 
sulfides aoe heey ce NGS bl meee Se 
Nitrous acid..... INOS sohater Jaees rose 
Osmium 
oride; tetras: 32) SUMO Se coew ee cat 
Oxalictacid: soc3L[EsG20ie. a eee 
H:C201.2H20........... 
Oxygen fea B11.6 dB ee, CR ine | 
(ozone)... bE ge ee Sac ial eek s SE 
Palladium 
am. chloride. ..... Pd@s.2NUs. . . 2. ¢ ess ev 





hydroxide (ic) 
hydroxide (ous). 
jodide 


PdCls.4NHsz... 
PdlIs.2NHs. 





oxide, mono-..... . 
Perehlori¢ acid...:.|HCOs. «05... .iae ee esse 
HCOs 2H)... Ses oo a ws 
Periodic acid... 2 [OLOl oo. 2... pee sak 
Phosphonium _ 
bromide........ LORE a Canes oe 
chloride... ... 


iodide... 





. |PH3HCl. 





Heat of 

forma- | Water pian of 
tion. | mols aOR 
< Kilo-cal. 





































53> 





“7.16910 


400|+-16 . 6820°. 
+29. 79710 


500/+-20 31° 


» 
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| Heat of : 
. : Heat of 
. Physical | forma- | Water : 
Name Formula Pe a fois aoa 
“ Kilo-cal 110-Cal, 
Phosphoric acid 
Tics ee (EEO Paes 5 9 a aes solid Pee GO | ae aus +9.749 
QTEROR ic cscs. ICAO Ge See 0 ee oe solid 303.13 150) +2. 70019° 
oo 300.74 200} +5 .35220° 
BOGS HA |. cco oc ee emit cc 
BUR Kote troltivicns «5,40 17.250 Roa eee see aod DOM Det tos aoe +8.005 
liquid 520-37 ||. «.... ce +10 .23 
Phosphorous acid 
Ngee ne ee | Se Os. 2.6... bilons.. so! lid 141.36 150} —0.16712° 
: Squid 139.02 150|+-2 .1719° 
OLCHOs whence «23s SEZ SR Ra pe solid 228 94 150|-+0.11919° 
- {liquid 225.86 150}+-2 .93919° 
not Ree ae Cag |... ho» ek ~... | dil. Bol. BAe o lo secincs [Boerne war 
Phosphorus 
bromide, tri-...... 13 |. 206 ey ne 8 liquid BOCA Weiter scalls oe aaerecte 
bromide, penta-.!.|PBrso... oc e eee... solid Cr A ee me eee ey 
chloride, tri-...... CRO AY ctu ak cs liquid 76.94 1000} +65 . 133819° 
gas OOTY DO eee | heres © eee 
Ghlordetpenta— + feGleo..). Les vides... solid 106.6 1000|+123 .4422° 
haste, (phos- ROEAAUON SIRE: hated. | zas G5 07 |! WOE Rl poke see 
nydide OGD oat See Sa es solid + 11.9 
lodide, tri-........ pleas itis te ee solid 11.0 
iodide, tetra-..... |Pola... _ |solid 19,8 
nitride. .......... a3 Bhd eos TES on ks pole 75.03 
oxide, penta-...... Ly ate Bees. ae Me soli 365.83 
oxybromide....... LCi Pp see reac ahead solid 106.8 
oxychloride. ...... RODS Poe ints o's scersi th aisles liquid 147.15 
_ Platinic acid 
~ PRSROMO~ | m3... - (3013/43) Na dil. sol Peo lice Nena Pie 
HePtBre.9H20.......... solid 733.8 .|—2.87 
Ghioro-..2..;....- Os rk Ree dil. sol TE SCE al Mele gi Fel Ieee pea 2 
HaPtCle.6H20........... solid 571.57 500} +-4.349 
Platinum 
(oo aE as) ee 40.14 1000|+9.80 
BOBS I> war. a Se seg 
62.60 
81.96 
425.81 
87.69 
16.7 
17.0 
ee eRe |: 174.48 200]+-3 .3520° 
aluminum sulfate. . 1439.9 1200] —10 .1115° 
arsenate (tribasic) . SEHNEO? fhe,c -.0 Nec he egbasaie « 
arsenate (dibasic) . . SOOO | ctaaseia aille cuntedhede oe 
arsenate QBOTT |= tee —4.78 
basic) 
DRDO Ae «co adidas dbeinasee vice 
arsenite, ortho- P22) | ll a aes, seme 
romate 83.107 400} —10 .018° 
bromide 94.027 200] —5 .06618° 
CLUS TE ie a a eee 
bromopalladite....|K2PdBrs............... dil. sol 2.5 YN Oe 4 Fe ea 
bromoplatinate....|K2PtBrs........2....... solid eS a —12.26 
bromoplatinite....|K2PtBrs................ Id. Lr alee Poked) lone. oc —10-.56 
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fluoride, acid 
fluosilicate........ 


hydtidestc. ke 
hydroxide......... 


hypochlorite 
hypophosphite. ... 
iodate. 


iodide, tri-........ 

magnesium 
ride (melt) 

magnesium sulfate 


mercuric bromide. . 


mercuric chloride. . 








KI 
ROL Mach rt 24 eae 


KCLMgClo.6H20........ 
'S ame(sOes See 
(SO4)2.6H2O....... 
KBr iy ee Ne My) ESR 
Seer He Bre, ,scaeuiiea se 
KCI.HgCle.. 
2KCL.HegCle 





2KCI.HeCle.H20. ....... 
1012 





Physical 
Name Formula tats 
Potassium 
carbonate... .... KeOOst Aine Gogh sso: solid 
400 
carbonate, acid....|KHCO3...........-..-- solid 
200 
chlorate. jasc 6.34: TG) (0s REE >) Sere solid 
oo 
chloride.......... 16 SR Good's: SA solid 
co 
chloriridate....... Weelr gob. «coc meet tele '= solid 
dil. sol. 
Ksir@led oa. eee est solid 
chloropalladate. ...|K2PdCls..............-- solid 
dil. sol. 
chloropalladite ....|K2PdCla.........-...... solid 
dil. sol. 
chloroplatinate....|KePtCls..........-....- solid 
dil. sol. 
chloroplatinite. . ..|K2PtCli...........-.--- solid 
dil. sol 
chromate......... KsCrOa fs .p skeet solid 
800 
cyanate.........45 KGNOMD cone eee tre solid 
dil. sol. 
oyanide-fsisttoe. TRG oct ke os meee eae ots solid 
200 
dichromate........ OC 5 507) ee! 85 Oe solid 
o 
dithionate, see under thtonate, di- 
ferric sulfate...... KFe(SO4)2.12H20........ solid 
ferricyanide.......|KsFe(CN)s..........-.-- solid 
dil. sol. 
ferrocyanide...... KUVAiG IN) 6.0 cay cio oles solid 
dil. sol. 
KyFe(CN)«.3H20........ solid 
ferrous sulfate. .... <3 e(SO4)2.6H20........ solid 
fluoride........... solid 


i) 
dil. sol. 
solid 


solid 


.|solid 


solid 
solid 
solid 
solid 
solid 
solid 











‘ste ae 
Y a9 » 











Hest of = 
‘orma- ater * 
tion. mols solution. 


: ~13.6219° 
24719: |; - Re 
299.64 | era ee. 
286.26 |....... 13.76 
95472) soe -12.11 
249753: | Sa... 
329.51 540|—5.26 
324.30.) .,.o2 open ts 
100.12 400|—5. 16120° 

94:86'|: se a. 

28.20 200] —2.8738° 

25.09 |r sscssshroen ee: ss 
481.72 | 1000 |—17.4418° 
463.35: .c 25 ee... 
1323.5) |... ~16.0 

48.98 |. 400 |—14.3!8° 

9414 |: Oe ean» 
131.7 1000) —12.417° 
119 2020) ee ees 
340.98 | 1000 =i6: 7 
9855.10) {inc sae 

134.10 110 ata: Fos 
13891 |; ae a, 
277.11 110] —2.215° 

p 400|—5.9718° 


+28.2018° 


TOXIN sco —3 .0818° 
642.78 600) +10. 51° 
1073.6 600| — 10.0118° 
DB TE [evar iris | arent ricee 
229-9 660| —9.74918° 
159.9 700|—9 .5614° 
266 .67 1000] —15.031#° 
336.44 600! — 16 .3918° 
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z HEAT OF FORMATION AND SOLUTION (Cont.) 





Heat of 


Water solution. 


mols 


200] —8 .45918° 


1800/++8 . 60!8° 
4000) —19. 114° 
4000) —20 . 318° 
—29 .3g14° 


+0.76517° 
toate dhe +22.5 


1200}+3 .8218° 
—5 .2616° 


—12 4518° 
—13.14!7° 
—10.0 


—13 140° 
—5 _gi0° 


ae Physical ica of 
“ ica. orma- 
i Name Formula “state Gon 
Kilo-cal 
A ¢ 
Potassium 
A oo G70 ee PRR Ae See solid 118.78 
ne ry 110.11 
nitrite. . UG tc oieven:s Heth ics od dil. sol. 85.78 
oalite es. o2..--4 LoASr Uae Ek MiB coves: SGA solid 320.43 
oxalate, acid....., ACOA ia sco B pea alia ocels solid 264.52 
oxalate, tetra~..... KHC20s.H2C204......... solid 465.00 
Omides unease: 15 Mee Solicnt . ethack ss. solid 86.26 
perchlorate. ...... KClO4 dil. sol. 112.07 
| . 2 99.236 
periodate......... Ea EE le wm aselopstt angles: dil. sol, 97.73 
permanganate..... UA Re RE ane bal solid 194.3 
persulfate... ... | KeSeOs.... 2. jaeeee ees solid 444 69 
dil. sol. 430.11 
m—  pRocorthdo-......) One so Sa dil. sol. 479 33 
| phos. hydrogen....|KeHPOs dil. sol. 426.05 
phos. dihydrogen..|KH2PO;................ solid 372.05 
dil. sol. 367.27 
phosphite......... jis 5 Oe eee ee Sa dil. sol. 350.06 
MMR etre LIES: £5 ho a areis a ries’ ose solid 85.3 
KeSe.9H20.............. solid 728.32 
K2Se.14H20............. solid 1071.5 
K2Se,19H20 solid 1422.2 
silver bromide..... AgBr-+ KBr...-........ solid —0.4 
silver cyanide.... . BCA GLON Da: cctase duet sites solid +6.69 
silver iodide....... 0G i eed solid 97.49 
silver iodide....... 3KLAgI solid 255.92 
multate.. fcc sh K2S0s. solid 338.62 
C-) 331.93 
sulfate, acid....... ROMENQE: 5. ho toftaahe oon solid 272.88 
800 269.75 
sulfate, pyro-.. ... CN: 0 a Seer eens Paneer solid 466.91 
Z : dil. sol 463 .09 
sulfhydrate....... ‘(a og Sane =e: aaa 400 63.967 
KHS.+H20 .|solid 80.29 
sulfide, mono-.... . OS Le Se ee rid Reale solid 88.17 
400 110.59 
K2S.2H20 solid 243 49 
MeOH, cacc. os fects s solid 457.59 
MUSES Get Am. s. 1. EGAN, oes oa se dalby.e oes ss solid 113.7 
KoSs.3H20.... 2.2.2.2... solid 151.3 
i Ft RRS i vty | dalle solid 265.95 
: 600 267.39 
~\ 4 K2S03.H:0 solid 334.53 
sulfite, acid....... 1d be ge nok Ya ee 400 207.74 
sulfocyanate...... Ce RS ible heaped PP solid 54.24 
dil. sol. 42.06 
RAVUMUBEA os is 130) 13 510 SRe Saat eee solid 419.36 
dil. sol 416.49 
Aenta 330 00 ey eee solid 456.87 
= tartrate, acid... .. VCE LON s 7 0 YEE > Rome solid 369.18 
dil. sol 357.71 
thionate, di-...... VGA LE Re See ae solid 407,91 
thionate, tri-......|KsS306.....4..4....5..- solid 394.27 
thionate, tetra-....|K2SuOc.............-2.. solid 395.46 
shionate, penta-...|K2S,0s..............--- solid 398 .09 
dil. sol 388.05 
oo 1S £0 Deane solid 503 .7 
MIMOOUMACE, <:. .. c| BSSROS. Ls esse eagge ec ces solid 266.67 
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HEAT OF FORMATION AND SOLUTION (Cont.) 











Heat of 
. Heat of 
Name : fom Water | solution. 
5 m. mols |. AGloseal 
Kilo-cal. 2 
rs se clnSnsinsn Sutin null Salutations 
Potassium 
thiosulfate... ..... 836.20) |ocaeanee —6.2114° 
zinc sulfate....... iS 572.05 600} +7 .90918° 
K2Zn(SO04)2.6H20 1002.2 600} —11. 808° 
Praseodymium 
chloride: 155552 5 Ue BeGiaee stokes eae a a 240.38 2500| +33 .4518° 
PAG ee. Se deter) ohn cr 2 es 
747.20 2000} 4-5. 2617° 
Hibea ten. S24. AEA MO a) a pisiere ware gress S15 SUT: Ske oe eee tes 
GRICE Mee yak [ee Oty ett Tete ap ameteaia st 215,415) | oo oe ees 
OxiGONihie cok ce nb Pet eOae. oddone shetastes ihe 41007) b3 25sec 
Rubidium 
Proundewera: ¢. AND DED... n.speoan decals 96.06 110] —5.9515° 
89.61) |, Se. eee aie 
carbonates. 2... Lie Osi ss. st ce apepirs 275. O80, oe +3" 746 
232,508) | + Sone ear 
carbonate, acid....;RbHCOs..............-- 230.6 110} —4.73135° 
225/84 |i ieee memeere 
chiloridésjnciy ss 104.97 400] —4 .2321° 
fluoride..........- 
hydroxide 
Todides shots. sk 
MiTAte fg, wed Sc 
ORIGE, MONG... EDR ne cates wee iwieiotrieis oie 
Oxide, Agim), 50 Sly 
oxide, tetra- 
sulfated in... cect 
sulfate, acid 
BUUUGs 3b mse oe io. = A Sean <e Re Si Ge |... aac +24.61 
112*°S0 1S <. Seeeeeees 
sulfocyanate......|RDCNS.......42...----- BG: S71 b. cecren —14.3 
O2° TT) |, x cere aeeee.< © 
Ruthenium 
Pe yy fe eae a 3 LF eS Vn ped.) eB seen 8 oo 
ORGS, aan se HER Clacls desis et Guages rice 735 Va Reese?) | Fae 
Seleni¢c acid’... .). (HaseQundi. comets 130.23 400| +13. 36 
126.64 400|+-16.7 
Selenious acid... 128°C i, eee —4.110 
125.92 210 ./o cee eee 's 
Selentum’ 7.2. oh pateeaeach ® oie anaes ee 34 SO". cc Rene + os 
chloride, mono- ...|SeeCle...........+---+-- ~ 22. 15 1) act on elon 3d 
chloride, tetra-....|SeCla,......-.-s0e.-eee- 467100)... .cc cme emees* 
hydride, see Aydro- 
gen selenide 
nitride, see nitrogen 
selenide 
Dside tdis eS esas «es seam 6s BG: 4001. . vaca —0.908 
Silicic acid, orthd-LHasiOneies ates est 333. 80 T. Veh tee 
Silicon 
bromide, tetra.....|SiBrg.......+..-554--00= 91.52 2000) +19 .89° 
napbinte tates tts bolGiouy s Geties neha s) ees 1.2 |Sic asp 
chloride, tetra.....|SiCla........-ceeneeeee> 140° T' | 5. . wns nee 
142°7 | |. <a 














ae a Se = 





W wil —— vg 5 
HEAT OF FORMATION AND SOLUTION (Cont.) 


eine : 4 


-! ‘ 4 Heat of Tae 
‘Name Formula Fhgeiest oom bel, solution. 
- ’ Kilo-cal. Kilo~al. 











bromide.......... NaB soli 
200 e 
. Mebretita). 87 8s5 545% solid 227 .72 300|—4 718° 
bromoplatinate. ...|Na2zPtBre........-..---- solid 229.8 800 +9 .940#8° 
dil. sol. WieSy lL a 
é Na2PtBre.6H:0. | ee solid 649.71 800|—8& .60"5° 
J carbide........... Cet Se Bere solid ee rd a pee Are 
carbonate......... Wamtios. 5 fia) FES: os as solid +270.56 400) ue 63928° 
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Heat of 
3 Heat of 
Name Formula ge ces bec! solution. 
event Kilo-cal. 
Sodium 
carbonate....... Na2C03.H20............ solid 342 .32 400)-+2 .2518° 
NazC03.10H20......... .|solid 976.16 400] —16. 1518° 
carbonate, acid....|NaHCO3............... solid PY YET ten ie —4,3915° 
200 223,33) | +-.\<ini0 ape ane < 
chlorate.......... WaG@lOs.5-s :.¢-bilpel ic: solid 82 34 death anhomy aay ~ 
dil. sol. 77.06.) .< tabialet alate: - 
chloride.......... NaGh me.) : oc Sse, 544 solid 98.36 200) —1.28118° 
cy 97 .08 |.s.ccs.|inc eee 
chloroplatinate....|Na2PtCls..............- solid 271.93 800]-+8 .50718° 
dil. sol. 280 20) | a: .25..] La epeneiae : 
NaePtCle.6H20.......... solid 701.32 900| —10.6118° 
chloroplatinite....|NaezPtCl..............- solid 227.0 h ile xecaee +10.04 
dil. sol. 23:0.) Vn5 52 Seer 3 
chromate......... NatrOis be plosteditere ss 5s solid 316.61 600}-+2. ‘3g 
800 319,00. |... 05. .)ebbaddas: 
NaCr04.10H20...,...... solid 1018.4 1200) —15.791!° 
CYADELC..J nee. INsONO.... cdiiome se. solid 97.01 2000} —4 .80318° 
dil. sol. 92.28 |... cee leat oe 
cyanide........... INSOING oo..05 00 duibemmte = « solid 22.9 100] —0.5029° 
200 22 Si Pes ade ae =» 
Na@N.4H00... Bitte... solid 57.59 110} —1.08° 
NaGN.2H20... au..<..: solid 163.7 100| —4.4214° 
dichromate....... (NasOrsO7. .. .. duibsme sea dil. sol. 458.86 | 24. 2a ole a 
dithionate, see under thionate, di- 
biti (oe (6 Cee Se 5 NBER das. Site asec: solid 136.30 400] —0.47812° 
dil. sol. 185 70. |i. <a) os tae S « 
formate..........: INSOHOo: «0. sdiphisry essa solid 157.01 150| —0 .52612° 
400. _ | 886.40 |. 5; a aiendieme 
fluosilicate........ NasSil's 2... twa. liters = solid 660-94) |... . Seen tiles 
dil. sol. 658::30) |... eee) eee. « 
Hy Prides descr woul INGEIG h Hots aia Atleabe 1e/s solid 13.14 200|-+-26 .0518° 
hydroxide,........ Na QW set ilon ate << ee solid 101.91 160) +10 .3022° 
c) 112.04 } 00 .s.c eile cupealti ent « 
NaOH Hs. «2 dsteawhe.s< solid 173.24 180|-+-7 .19222° 
hypochlorite. ..... INS OUI: Heras oietatece sa dil. sol. 83.39 |... accel > ERROR 
foudide 4. WoO...) NaF ge ohlcacvbiiales ces solid 69.46 200| +1 .41018° 
200 10. 370 cae else sc 
NalZH:O! », >: fitees <<. + solid 211.64 200) —4.01418° 
jodoplatinate...... INagP tle .t 5. lige s os dil. sol. 167,07) |. 2. ee 6 
manganate........ NaainOs.;. .sdulbntis sce solid 267.62.) eon eee 
manganese sulfate. |Na2SO4.MnSOq,......... solid ye eee +12.9 
molybdate........ (NagMoOi. ...... 2k... « solid 57) OR 4 Bl mee ses 3 
nitrates Wiha... ls NANOS: i... s:0< dthame ies ys solid 112.45 200) —5.01817° 
© 107,.33//\esnhaenlh ps ae 
DYETICO. 25h ws ve ove cP NA NOS: dys AS oo, . (BOLI 86.50 250| —3.513 
dil. sol. ” 83.16 |. oa cea - 
oxaliite, b5020. «sl Nas@eOat. cee MM aie solid 316.01 1500) —5.50 
450 310.44 |). . Spraiandewnd<- 
oxalate, acid...... NaHCs0k:.. doatie. «ss > solid 257.83 300) —5.50 
400 252. 86 |e «elec oto 
“er Sal Ha Silos, cases solid 330.23 300| —9 56 
OPES ee aw wek INTRA) coro recieve OUMERS: ocate's solid 99: 16 ana +56 39 
perchlorate........ bratty hiss oe ellen eeds solid 100.60 400) —3 .5819° 
dil. sol 07.25 |. .steuchilolenmonaties 
peroxide..........|NaeOz solid 118.4261)... 2 tw Panmuengl te 
phos. (trisod. Ne tet NasPO,... solid 447 OR}... cccRe nian 
900 471.30 |)... vieu.<| sommes © 
NasPO4.12H20.......... solid 1306.3 600| —14.618° 


ee EEEE EID EDD nnn nIEENEEEErsneneneneemenemet 
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Sodium 
phos. (disod.)..... e020 Ae solid 414.98 400 
600 B20 262 |e sins.) 
; NasHPOs.2H20..,....... solid 557.78 | — 400 
NaeHPOs.7H20......... solid 910.88 400 
phos., pyro-....... MV aI. ork Bibisgts oss ss solid 755.08 800 
1600 MOCO \...+--s 
j NasP207.10H20......... solid 1462.4 800 
phos., pyro- (disod.)|NazH2P207............. solid BDZ Soils 4 bea 
1200 BOD ARS ls. oa 4 
NavH>P207.6H20........ solid (0 Saal eee 
phosphite......... INgut POs: . Wncnde i. so solid 335.44 500|-+ 
dil. sol. PARSON 2 cae 3 4 
akg Des Orr's oes solid 344.57 500 
phosphite, acid....|NaH»POs.....)...4.....- solid 286.50 500 
100 ie ge A eames 
NaH2POs3. otf a ee solid 463.56 500 
300 BOA Madras. cud 
selenate.......... NaseO4.... -daiinal. os: solid ya P| Ty lec eae 
selenate, acid..... NaHSe0s. ..{dil. sol 201-84 Nooo. 
selenide........... ONSSSE. ks. cabinets oni solid 69.53 200 
; Oa He 74 eee solid BAS ISG lic. beh 
NawSe.9H20............. solid 744.22 |. 22... 
NaeSe.16H20...0:.0..... solid 1190.0 3000 
selenide, acid...... Natives... : dilael. dil. sol. BAB se 3 
Bilicate.1.......5 4 SENOS). 2... epsilon sss solid Cleo iodl oAeeet oa 
Pile! eae INGHO8!.: ... flants =< - - solid 326.31 400 
j c-) a il 
* |Na2S04.10H20 . ../solid 1029.6 400 
sulfate, acid....... NabS0i ..:.. Ailes. .os..- solid 265.19 200 
800 «| 266.86, |. ..02.. 
sulfhydrate....... Dlaes.| .... diilgat.-.s-- solid 57.11 600 
; 400 BL MOS) . . sco. 
sulfhydratt....... NaH8.2H20. aar...... solid 199.8 400 
mono-..... Neds. 2 oh... Sitigst- «<6 solid BOIS |... sewn 
400 it er) 
NavS.43H20............ solid 417.92 1000 
NasS.5H2O0............. solid 453.766| 1000 
(Naad.9H20. . ijina,--.--- solid 737.40 1000 
sulfide, di-........ Nets .b.~. «Beant! <2: dil. sol ADB | oS. 
sulfide, tri-........ INaaost:...  dolmlec ce. dil. sol 0705 ll... es 
sulfide, tetra-..... Wa) shies: Petes vias « solid 98.93 1200 
Gs an CES Oana = ORR solid ZOO II's « cane 
800 aS 
Na2S03.7H20 ........... solid “751.50 500 
sulfite, acid...... . IN@HSOS: ... Slanii- <> - 600 Oe i 
sulfocyanate...... INSEINGL .... diprul:- oes: solid 42.77 100 
oe): ee oe WasCubuOes.....seagds sos solid BIZ ED Yow. ees 
dil. sol. APTA Woe ght 
NaeCsHi06.2H20........ solid Gh. 9 A 
tartrate, acid...... NaHCsHiOc....5-...... solid S6G58 |. c 
dil. sol. I ARS Wovccees os 
NaHCaHy0c. Bey Ee cela solid Coe le 
thionate, di-...... NaeSe0e... e. este aoe 394.98 400 
NaS20o.2H:O0.......... solid Bot. G4 Venecas 
thionate, tri-...... INRMSSOG. 2. < sages cs <2 - dil. sol. BLO OTLS stews 
NavS:0¢.3H20. . .|solid 591.40 1000 
thionate, tetra-....|NaeSsOe....2-.......... dil. sol. BL TuOO | roa «hs 
Na2Ss0¢.2H20...........|solid 523 .54 600 











+5 .63918° 


—0.382'8° 
Tf x 5is° 
+11, 858° 


—2.27 


+0.74115° 


+1. 2179 


—1.5318° 
+15.5 


505i 
—f,, 6§918° 
—16, 713° 


4:2 390° 


o er eieihd peda « 


—1.12 


—9 8910? 
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Sodium \ 
thiosulfate........ Nascar A. ies ictaras «iss solid 254.24 440|+-1. 715° 
dil. sol 255/92 |. cia eae? 
NavS203.5H20.......... solid 609.32 400] —11.3738° 
tungstate........- INS ay Ode «anise ene os icre solid 888) (05: ||. he eeiaeiiee act «6 
dil. sol. 
WADA «. ooys/s, 0128 IN xe Oute crs:- Santee eee solid 
enadatescac scan Aa MOAN. «ccm fae sicled solid 
Stannic acid SnQs-+-HsO). SENT... 6. solid 
Stannic and Stannous salts, see under Tin 
Strontium 
acetate......... . |(Sr(C2HsO00)e........-..- solid 359.62 200| +5 .5682° 
dil. sol. 365.35: |. ccc cout opera 
Sr(C2H202)2.4H2O....... solid 394.27 220) 4-52 .5712° 
arsenate.......... SratAgOa)s.. «gue 5ece te ppt. 795270 | ane eee se 
bromidet:: +. ....2% BODYS.cb soccer essy solid 171.09 400|+-16 .018° 
dil. sol 187 .38: |: . ete 
Sree Ob sO) aware fete solid 604.07 400| —6 .45218° 
carbonate........- Brea, hs den eee nore ue ppt. 201 28°" | 5. eee ess 
chloride.......... ron Caine Rigees Aneto aeaetare solid 197.85 400| +11. 168° 
2000 200 14.1: Pee ess 
SC 6HsQ). . aenees eee solid 625.81 400| —7 .50318° 
Cysnides). s235 0.0 Sr(GNen cnc ae mtoce ies dil, sol GO 'BDE||. «greeted 
SHON). nee solid 338.35 200} —4.1588° 
dithionate........ SrS20k. - . egy (i (Pate)! 404: 64) See eee 
Sr$206.4H 20.. Oe ES 5 ae he solid 687 .22 400| —9 .24738° 
Anorndesene ss ee tle Ot eee SEER means ita? ppt. 288: B01. 5c: cota... « 
HYGrIGC ds tes cys SrH a ITY, SOP oc se Erne} solid 42.06. |. idcieh ate. 
hydroxide........ BrCutl) €. =n casas oe Te solid 228.7 1100) +10. 3215° 
solid 800.48 |* 1100)—14.2715° 
fodide sci fee vie» ste Sri i 19622) | awosee +20.451 
il. 15678 |}: < caee iene 
Srl. i 639201. |. cae —4_.46815° 
nitrate. t..s....5- i 234.4 400| —4.66018° 
229.82 |..... SHEE He... 
q . .. . {soli 515.65 400} —12.3118° 
OXIdG. deci Saree E O .|soli 140.7 1100}+29 .9915° 
peroxide.......... . .|soli ‘ 
phosphate........ be f 
selenide.......... St Se i ; a 
Bilicatecsos vs. sh i J i be ‘ 
Bate. ja yyslelaj bie 0 .22 |.. 
sulfhydrate....... . sol. ; We, Ae 
sulfide, mono-..... SrS i : 28 
Sulfocyanic acid/HCNS................. dil. sol. : 
Sulfur . 
bromide, mono-... |SeBre..........0020200% liquid : 
chloride, mono-... |S2Cle.............2--+-- liquid s 
as : 
chloride, di-....... BASE Ad... teaeitis tae ome iquid ‘ 
Jodide, mono-..... Balter aiden carbo atees 2% on solid 0 
OMe ina cess tae BOSS rst ehus teeta sie liquid 57 
gas ‘ 
2000 ; + 8. 
oxide, tri-........ 1336 pcg SR 1, Ce solid : +37 .28 
liquid : 
gas 91:52 [s8.. ot +49 22 
200 1390;2 |... cause 
oxychloride (ic). . .{SO2Cl2........-...++56- liquid 87.69 800) +-62 . 84 
gas 80.76: |... cas aiclleles Ramereen 
em 
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ulfur 
oxychloride (ous). .|SOCle............2....- 
pentoxydichloride .|S2OsCle...........-....- 
Sulfuric acid..... 15 US) OU, | ate need eres 
; HaSO1.H20..... bios... . 
Pera wR 2... £9908. ..5.\..0. DIMPEi< .. 
Prone LUV... MsSOrSOs3.... bike... 
Phe .6 == VE... 2075) 0) mae ee od 2 
Sulfurous acid. . -|H2S03!...... .siis...... 
(See also thionic acids) 
Tantalum 
ORdeaee ob ow... 30005 ee aa 
Telluric acid..... MTeOs... |... dba... 
Tellurium 
chloride.......... (NC, ERS me NOC ace 
oxide, di-..4.:.... CORES. 9 Foes) AMR is 3 
TeOs 20)... ..idtw..-. 
Oxides Uries 20... TeOsis...}. . deli. .<. 
Tellurous acid ..3)/HeTeOs..\).......-5.... 
Thallium 
bromide, mono-...|/TIBrs\)........ vine... 
bromide, tri-...... WMIBett rs. 
chioride, mono-...|TICI........bfue....- 
chloride, tri-...... DIGIa Seid enait ies tetas 
tate 4A... . ful. 2. 
Uifonn de Meee ii] Oe Pen 
hydroxide , (o) om ThOis CAs es 
hydroxide (ous). . . Hy Loe Banh Ge NEE pee Bea 
Jodide.. {. $2 T 


nitrate (ous). 


nitride. . 


telluride, 65... 
Thionic acid 

thionic, di-....... 

thionic, tri-....... 

thionic, tetra- 

. thionic, penta-. - .. 

(See also sulfuric acids) 


Thorium 
bromide.......... SRBNS . }.... .ntle...- 
carbonate.:...... aa be oars oat 
PMID eas a a-ve] DHOUA. cf. 60s EERO. 
THOWPHSsO.: .. dae... 
hydroxide (dried |Th(OH)s.......-...+.-. 
ppt.) 






liquid 


[ie 
liquid 
gas 
solid 
liquid 
ao 


-|dil. sol. 


solid 
dil. sol. 





281. 


487.70 
336.20 











+ 8.435 
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Thorium 
Todide Ps hirexcnveceaet 
OXIDE Pose bn sctoseuts 
BUlfabe sve brnisterensrd 
Tin 
bromide (ie). ..... 
bromide (ous)... .. 
chloride (ic)... ... S 
ehloride (ous)... .. 
hydroxide (ous)... 
iodide (ous)....... 8 
oxide (ic) (fused). . 
oxide (ous)....... 
pot. chloride,..... 
Titanium 
chloride, tetra-.... 2000} +-57 .8318° 
Oxid6,.di-chwc sins 
Tungsten 
oxide, di-.,....... 
Oxides tried... wsas 5 
oxide, penta-,..... 
ance acid... 
Uranium 
oxide, di-.,.....<. 
oxide, tri-........ UO; 
oxide (ous) (ic)... 
oxide, per........ 
Uranyl 
ROGALORL ER sem win & UO20(C2H302)2........... dil. sol. 
U02(C2H302)2.2Hs0. .... \solid 
nitraies. aac < a UO2ANOs)e... eile... solid 
UO2(NOs)2.6H20........ solid 
Bult. NN... DOO)... LAN... dil. sol. 
U02801.3H20........... solid 
Vanadium 
chloride, di-....... VEINS idee cc DDB) ac solid 
chloride, tri-...... VOTER ial. of dba aoe liquid 
chloride, tetras...../WClé........5. IU... liquid 
Oxide, die ,..05 Nf 0) Se ee iy See solid 
oxide, tri-......... W098 oe. MR. oe solid 
oxide, tetra-...... VWeOGS «oh AR all od solid 
oxide, penta-...... VaORRS . io. AaB olbhs es solid 
oxytrichloride.........1 VOCIso.. j....1e lly... liquid 
Water, see hydrogen oxide 
Zinc 
Pr) Ch tS Tn(C2HsOe)o... 2. Ha gslere 
Zn(CoH 30»). HO. . _|solid 
Zn(CeH30c)2. 2H30.. sf atts solid 
bromide.......... ORBBEK . ho eyo Mayo es. solid 
400 
carbonate........ Y,'gl@1 8)" ae See ppt. 
ehloride......... BHOUAS obi ces dN 20.0 (BOHE 
400 
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HEAT OF FORMATION AND SOLUTION (Cont.) 














‘ " . Heat of 
Name Formula Rayaical ie Hisar solution. 
ielfrersth Kilo-cal. 
Zinc 
eyanide........55 LAGN) essere. eek solid — 416.2. - os ithereeeis 
CLIN aes Soe | BOCIH 105 ...,ieke is noe ohh: liquid et ee 0) bee ae ae es 
fluoride..../...... FER ica sav Meet ak oR tacts dil. sol 92 30. iareqhet | heap ee 
dithionate........ 2n82O0e:..... alaiaetoct sss: 400 310.87 beatin Hal: some xt ole 
ZnS20¢.6H20. . . . solid 128 BE | tomate —2.25 
hydroxide........ Mp(OH)3. 5. wrtdes ch cat solid P5854" Meiers |ieeeeteets 2s 
(OF 2 sO asa. amorph DIAS eee 
ns: 2HsO s Fs.6 hakaleies solid 252), 33) |e ts okie asaya ates 
iodides, | Divysl!. LD g tele cm » Hatz bertaee solid..... 49.70) Jarre sided +11.7 

nitrates... |. bile’. Zn(NOs)2... vee cnattetes 400 136.11. | soccjetee SHES AA 
Zn(NOs)2.6H20......... solid 552.24 400} —5 . 854189 
wae! — sensi. Te expe theor.te a een solid 84.35. Iiiica oe Hind 
oe NPL MISO. cents oaerntes east wolid 33.45 JODO ie aan 
ppt. 81.30 4 Aicoeeie pills SME 
silicate....0.0.... ZOSIOSs.so.0 Fone aaont solid 286 50 fiir DOSS A 
sulfates)... 2.028. BnSQ4.0.2.h7 awearh ooh solid 229.51 400}-+18 . 54179 
400 248.05 [ns PAO) SIF 

7080s. GHsO ret re tee ie solid 659.26 400|—0. 83618° 

oe 7H20 i F —4.27718° 
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HEAT OF COMBUSTION — 
For OrGANIC COMPOUNDS = = —™S 


The heat of combustion is given in kilogram calories per gram molecular 
weight of the substance when combustion takes place at atmospheric pressure 
and 20° C. The final products of combustion are gaseous carbon dioxide, 
liquid water and nitrogen gas for C, H, N compounds. For method of 
computing heats of formation see statement following this table. 

Selections from a compilation by Kharasch, Bureau of Standards Journal 
of Research 2, 359 (1929). : 










Formula 
















Acetaldehyde............- RCLELO pela cles oe iquic 
AGetAMIGES Annis + Aa elieloies « CHaGONHew.a. J... stele cinap solid | 282.6 
Acetanilidens...: WARE i. CHsCONH Coblsx ii sia eeinss solid |1,010.4 
AcCetHeBCId jac. . of. Rae bio os CHisGOskl. shen). oc... cere liquid} 209.4 
Acetic anhydride.......... (CRs@O) 20g eaidin ease ea liquid} 431.9 
Acetone s We Lae LE. ke (CBs OF atte s..c.cfssetertae liquid} 426.8 
Acetonitrie,........+ desbihe «> CHHGN |... cbtin-.«.0 +n Cae liquid} 302.4 
Acetophenone...........-- CeHis@OCHigs 9)... << a. > vebeeene solid |. 988.9 
Acetylacetone...........-- CHsGOCH:COCHs........% liquid} 615.9 
Aeetylenewe. 0... ORG A. (CR a). c, cava nthe eta gas 312.0 + 
Avorpler pn. Jaghes «5 deeb bie es CH#GHCHO) .©, tickle stices liquid} 389.6 
Acrylic acid CH2:GHCO2H se... 0.5. aie liquid} 327.5 
Adipic acid. (CHis)4(CO2F) 2.20... 0.0;0.0.t8e dee solid | 669.0 
AlaminGeete.).cs che demi ois CHsCH(NH2)COs:H.......+% solid | 387.7 
Aldol, see B-hydroxybutyr-aldehyde 

Alizarin, see Dihydroxyanthraquinone 

AVNVITElCOHOl son. ee ae CHs:CHCH:OH iT... 5. = ...]liquid] 442.4 
Allylene’. fh... eda ae | GHsC: CH Sabie. < toca cre gas 465.1 
p-Aminoazobenzen HeNCcHsNeoCoHs........--- solid {1,574.0 
p-Aminophenol............ HOC-HiNHa...... 2.0000 soe (BOHG sl 9200.0 
AMY BOHN SD siiow, melee. sole CoH20uN... .- {solid |2,348.4 
Amyli acetate. ... ¢: sccleteels © CaHsoCO2CeHs..... . . jliquid|1,042.5 
Amzyl alcohol (ferm.)....... CH3)2CH2CH2CH¢e ..|liquid) 793.7 
Amiylenenancisct solosuiestde BEANO, .3aeiee az . .. [liquid] 803.4 
AMGUNOLS © .ratereie ise ve acta eons CwH iO 5 SRE ees tes .. {solid |1,324.4 
ANTINOS <7. sine oe eres GsHs Na. joie Bee ks «= ae «(HQUICIES Se, 
p-Anisidine. 5). <,.<es05 sacle CH;:0CcHANHs........220 06 solid | 924.0 
ARIS ONG ais.o viedievn® teste ee eels Cel sOCH s.ceet 2 3.<1:0s oie liquid} 905.1 
Anthracene.i,..% senses ties Gekla:(CH) s:Cebls....2..2 ee oes solid |1,700.4 
Anthraquinone...........- CudOs. 4. Gite sas ot A solid |1,544.5 
Arabinose’ biisicna.ncreeeetn CsHiO§... saghd soci Ree solid | 559.9 
ATED TUOU © axle! niceketon to nua als le Colla Os. occa oie 3c wha eee solid 661.2 
\rachidic acid............. CaoHi Os ..: artebons s sarebiets eer solid |3,025.9 
A elAI GMA CUds oc acatleeieaie © one (CHs)7(COsED ade: « ci. «a ees solid }1,141.7 
Asobensenewee..ccde isco. (Celle) s..Jneeek «oto A ee solid |1,545.9 
Azoxybenzene...........+- CoklsN Quaid e . ten Riek atte solid |1,534.5 
Behenievadid........ stele. ese Tis VO) metas Se Gis we solid |3,338.4 
Benzalacetone...........++ CsHsCH:CHCOCHs..»s°.... solid |1,257.4 
Benzaldehyde............- Calis CHO. iit» vice ails See liquid| 841.3 
Benwamider iit. ois) tae eee ais CoH sCON Uipintt <1. ys. pianos solid | 847.6 
Bensanilide; ices, 50s oles CsH ;CONHCeHs...j.....6 58 solid |1,575.5 
PONRENOL.. -a os os a eee CeH¢.”. . ... “boise wala > aa liquid} 782.3 
Benzenediazonium nitrate, .|CeHsN2NOs3...........--+-- solid 782.6 
Benzidines<... «snk eee (CaHaN Fels. tah. ot eee eae solid |1,560.9 
Hensll: i. 20.550 2s eee ee (CoHsCO)2.,...... «14 os os | SOL ease 
* Benzoic acid............- Colts COcd cick: s, «len sees solid | 771.2 
Benzoic anhydride......... (CeHsCO)2O094..2...05 « eee solid {1,555.1 
Ben#oin tek. acictetes etka ap. CsHs.CHOH.COCeHs.....<.4 i solid 1,671.4 
BerisontTile: ois ies cnc ne + 6.4 OBELEON amie oe oreke Gime qua 865.5 
Benzophenone............--|(CoHs)2CO.......--..02-05+ solid |1,556.5 





a ee ne (pee 
* Accepted value by Int, Union of Pure and Appld. Chem., Lyons, 1923 
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HEAT OF COMBUSTION (Continued) 
For Oreanic Compounps 
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Heat of 
Phy- 
Name Formula sical | Combus- 
state| ton, ke. 
calories 
Benzoyl chloride........... Cec COCh= base stn iqui 782.8 
Benzoyl peroxide.......... (Ce6HsCO) 202 ; id |1,551.7 
Benzyl a BOO sais rie ve a = « CsHsCH20H : 894.3 
Benzyl iamine!.'........... CeHsCH2NH2.... .. |liqui 969.4 
Benzyl carbylamine........ CeHsCH2NC . . liquid}1,046.5 
Benzyl chloride............ CeHsCH:2Cl 886.4 
Benzyl cyanide. . «...-.|CeHsCHeoCN,.. 1,023.5 
(oyon is) CwHisO... 1,469.6 
BRUGING A EID ics ccc. s C2sH2604No. 2,933.0 
n-Butyl alcohol............ CsHsOH...... iquid| 638.6 
tert.-Butyl alcohol, see Trimethyl carbinol i 
m-Butyl AMinNeH..........+ Cc 710.6 
sec.-Butyl amine........... 713.0 
tert.-Butyl amine.......... Ce 716.0 
tert.-Butylbenzene......... 1,400.4 
n-Butyramide............. Cc 596.0 
m-Butyric acid);........... 524.3 
n-Butyronitrile............ C 613.3 
Caheme, ines .. .. . 1,014.2 
CAmMpRGnG UP occ. ow 1,468.8 
GaMOROr pitas eee. ss Cc 1,411.0 
Cane sugar, see Sucrose 
PRECIO ME 6 sews « « (CoBisOes eel tllieccccaecse id |1,458.1 
Caproic acid....... ey * liquid] 831.0 
Carbon disulfide........... 4CS2 246.6 
arbon subnitride......... : 514.8 
Carbon tetrachloride....... 37.3 
Carbonyl sulfide....... 130.5 
Carvacrol.......... 1,354.5 
Cetyl alcohol...... 2,504.5 
Cetyl palmitate. . 4,872.8 
Chloracetic acid. . 171.0 
o-Chlorobenzoie acid. 734.5 
Chibrofornysst4')....... liquid} 89.2 
Chrysene. . - : solid {2,139.1 
Cinnamic acid (rans) ~ [Gee CBeCHCOIH ooo 2566s. solid |1.040.2 
Cinnamic aldehyde... {| Cehs CR CHGHO? : co ccwececs liquid}1,112.3 
Cinnamic anhydride. solid |2,091.3 
d-Citrene........... liquid/1,473.0 
solid | 474.5 
ty solid |2,327.6 
pellet) 3 Cupitil istai.....s. Fee liquid}1,275.5 
spe COSENIORIN GL OM occ oe BEE OHA 559.8 
ie je CEHIOIN Sind Bled bis ses seer anand solid | 563.4 
CAsatinn BE. eee F018 8s pee ee en liquid) 882.6 
o-Cresol... ACHsCEHOB 2 6 -3.2.3 eee solid | 879.5 
m-Cresol OOLER OPTS (O15 68 a) ee toe liquid} 880.5 
p-Cresol. . Die OMS BOs ee ee Tr liquid] 882.5 
p-Cresol........... | CHig OeEiOT thi ccs cs NS solid 880.0 
m-Cresolmethyl pate ; oe|\CHs©eHiOC Haid ie csck sau ee liquid|1,057.0 
otonaldehyde PA OAsTTC): 30 eo he)) liquid} 542.1 
Cyanoacetic acid. stl NG CHs© Gelli teg tie ivivc un lsc. solid eve 8 
Cyanogen... tiv SF nt phe TIN, LAPS CEs Bs oe con gas 8.3 
Cycloheptanol.. OAS Rath Ab CH2(CH2)s;CHOH.......... liquid}|1 20: 2 
Cyclohexanol.............. Ha(CHe)4 ike AeA A Sephete liquid| 890.7 
Cycloheptene............. TEL MSAD th: 3.50; 32g liquid}1,049.9 
Myoloheptane............. ROS ERA) renee hate ntfs eaves aie. ab liquid|1,087.3 
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Heat of 
; Phy- 
Name Formula sical | Combus- 
state tion, kg. 
calories 
Gyelohexane: bens... neers |(OHs)« AL Ni os eee liquid} 937.8 
Cyclohexene, see Tetrahydrobenzene : 
Cyclopentane...........-: |\(CHis\stie tt tatters sve sees liquid| 783.6 
Cyclopropane, see tirsmathulens 
Cymene: jiisfoiles os ass 0 3 arene (CHsCHCH;)— _ |liquid|1,402.8 
Decahydronaphthalene (cis) oe ees 1 5 Pe LE liquid|1,502.5 
Decahydronaphthalene..... (GFN casero -eettoe nan oc liquid|1,499.5 
(trans) ‘ 
ID eGaneer wnactosetiocenyoberrs ChroHL gic nc iarcies=lateldia recs 2b -bocots, pL SE ase 
Dextrose, see Glucose 
Dially leo. etgradee. cies seh ee irs GHD csiirecae eye vapor| 903.4 
Diamyletherinigescies..0 vse NC aae eS A ih) nn es. liquid|1,609.3 
Diamylene........- +++ +++ -[CroH20. oo eee ee eee eee liquid|1,582.2 
Dibenayleehalee) csaae sr oss COE CH a. bic wees ose 9 {BOM "810.6 
Dibenzyl amine,.......-.. (CsHsCHa)2NH. FO eg ie solid |1 "853. 0 
o-Dichlorobenzene........- GellsCls 4 Dabteier os 4 cone liquid "671.8. 
Diethylacetic nerd oe ee Seas Mi WH COSB) .....5 ja5e liquid} 830.8 
Diethyl amine. 2 ih neigh ( Cabin aN Ha ptae.).. a. + creas liquid) 716.9 
Diethylaniline. . teas | COBELGINU CS BER Rag p Nts chin ats caneled liquid) 1,451.6 
Diethyl carbonate......... CO(OC2Hs) aye. cm. «eas anae liquid) 647.9 
Diethybether aaa. os (GsHs)30 eta Rd aud sn ay liquid} 651.7 
Diethyl ketone..........-. (Catt IGO), HAO as- 30s . «. |liquid) 7385.6 
Diethyl malonate........-- CHs(CO:CsHs)eNa 5. 5-2-8 liquid} 860.4 
Diethyhoxzalatez. ....6.000+- (COsC2Hie) ge) SON snsc0ie pate liquid} 716.0 
Diethyl succinate.......... (GH2CO2C2Hs)2 1 oc liquid} 1,007.3 
Dihydrobenzene,........-- Collacicss Cae sss .. liquid) 847.8 
A:-Dihydronaphthalene..... ace 23.6, d Ret deored Sep . . |liquid|1,296.3 
Ai-Dihydronaphthalene.....|CioHuo...-.. ++i solid |1,298.3 
Dihydroxyanthraquinone... Gui s0x(0H)s—(1, 2) solid |1,448.9 
DimsonMyl: ier) s dina 2 (CH.)CHOH:CH2)». liquid}1,615.8 
Diisobutylenelas «.......+0+. ce 2»CHCHz3):.. .- {liquid 1,252.4 
Diisopropylwiiail 2% 3.506. (CH3)2CH]z..... ».|vapor| 993.9 
Diisopropyl ketone......... (CH3)2CH}2CO. . . . |liquid) 1,045.5 : 
Dimethyl amine. cases |(CH3)s NB 3.1% ..{liquid| 416.7 
Dimethylaniline. . ai Pia ei noks eHsN(CHs)2 ak par 1,142.7 
Dimethyl carbonate........ Ne attend ...-jliquid "340.8 
Dimethyl ether..........-- CHs)20... sontlac ti. pee fe 347.6 
Dimethylethyl carbinol,.... noi) ;CHOH. ....|liquid| 784.6 
Dimethyl fumarate........ NSE eicaen: adi « solid | 664.3 
2, 5-Dimethylhexane,...... CH;)2CH.C2H4.CH(CHs)z. . |liquid}1,303.3 
3, 4-Dimethylhexane....... Gah Moe atau ae liquid|}1, "303.7 
Dimethyl MBLAAGS |, 5.5, oven Hs (CHCOsCH3) 8! he oe dennis solid 669.2 
Dimethyl oxalate........-. (CO2CHa)2.. vedas eee nees solid | 401.9 
2, 2-Dimethylpentane...... CHs)sO0.CsH7.i.3 .. won ese liquid} 1,148.9 
2, 3-Dimethylpentane...... CH.) 2sCHCH (CH): oHs....|liquid|1,148.9 
2, 4-Dimethylpentane...... CH;3)2>CHCH2CH(CHs)2....|liquid|1,148.9 
3, 3-Dimethylpentane...... CHs)4C(Csbigact oc. cucuay ae 1,147.9 
Dimethyl phthalate....... eHa(CO1CHis)9. 3... 0... wed lias 1,119.7 
Dimethyl succinate. . eS teri: a PET oe: so. 703.3 
m-Dinitrobenzene. . ‘| Coe NOslacs silane ccna ns solid | 696.8 
Dinitrophenol.... : CoH OH) NODC Ay 4) ..|solid 648.0 
Dinitrotoluene. . . ‘| GsHs(CHs)(NOz2)2—(1, 2, 4).|solid 852.8 
Diphenylias thant. Bl (Cesc iy wees srrronon te solid |1,493.6 
Diphenyl amine. 2 KCg ns N Ei tarcle yh) ees caw *|solid |1,536.2 
Diphenyl carbinol. (Ger sb Ohl. .a4. cs. a eae solid }1,615.4 
Diphenylmethane. .. ; Cet Crdaiih Ss 445 ae solid |1,655.0 
Diphenylnitrosamine. F Cel) Ni NOG ities: ceive tees solid {1,532.6 
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Name Formula sical | Combus- 

tion, kg. 

state calories 
TRPVODAL ES istinss +252. .5 5s (CHE C.Ciis\stt ines cce cece. vapor| 882.9 
Cipcope etone. . -+ =| kCabtn) x SOON reste eee reese liquid] 1,050.5 
TERI Scie sc ss APDBIRIGOE. Bi abla piecos cee es solid 729.1 
TIGER ed ee etc ce Colt (CH) <A, paar le $ose Sant dae solid |1,393.6 
IBAGOMERIE, IETeE ass seen ss 20H 42 ... {solid |3,183.1 
Why teil, CEE IOF Se atateievcste ine ae solid 504.1 
WHAMGs sel deisisiy se s+ oss 2) s Ce gas 368.4 

Ethine, see Acetylene 

Ethyl acetate............. CH3CO2CoHs. ......{liquid| 536.9 
Ethyl acetoacetate......... CH;COCH:CO:CsHr. . eS liquid} 690.8 
Ethyl alcohol.........-.... (6fisi\ 03 Marais hot Deer Aer liquid) 327.6 
UOMO pie ss sas sec se Cc 408.5 
MPhyiamibne,..........-. 5 
Ethylbenzene,............ CoHsCeHs. ve 
Ethyl] benzoate............ oe 
Ethyl bromide............ C2H 0 
Ethyl n-butyrate.......... 12 
Ethyl carbylamine rel 
Ethyl-chloride............. C ni 
pi ay cloheptane 8 
Ethyl formate. . .- A iper 2 
3-Ethylhexane. 3 
Ethyl iodide...... 0 
Ethyl isobutyrate. bei 
Ethyl isocyanate. . : ai) 
BR IOMTACE ac... --- 2s 4 
. Ethyl nitrite... natok 4; 6 
3-Ethylpentane. . eee te ore, on 9 
Ethyl propionate.......... C2H 8 
Ethyl salicylate...... bes ar 
Ethyl valerate............. ‘5 
TO ee CH::CH 6 
Ethylene chloride.......... 0 
Ethylene diamine.......... 6 
Ethylene glycol............ O 9 
Ethylene iodide........... POR Sf Art io een) cases 8 
Ethylene oxide............ LO) S C7215 9 teh ge) tk ee liquid) 302.1 
Ethylidene chloride........ GHCH Ma eRBAMAA hes sits wee 6 liquid] 267.1 
tooo el Cis isOasa, areal © ees eee EUG L250. 
OTIS E | oi to oH CIGELIS. 45 cinpeld pbs ss owe cue liquid|1,502.6 
Fluorene. . Me ae fc NUCGELE SSC EL S89 shat + os + b= ales solid ilk ee 
Fluorobenzene. . oy ie ErLgMit eee. ehGrat oot soe ee liquid Led, 
Formaldehyde............. CHis€)\ teraccctetiep cece. 24 gas 134. 1 
Jyfeyrt Ss) FL GOIN Ba ct Pha Sysco or solid | 134.9 
We ACI byayik << wig Lek as pestle os tetat eis tee liquid} 62.8 
PRUETIOUGBE, gcc cb skeen eee OplsOe., feceie es occ cece solid | 675.6 
Fumarie acid (trans)....... (OH COGH) 2, oa Sinemet anu? solid | 320.0 
eral scecs>..>--.... et ramen MAD act eng © siete i uid} 559.5 
Galactose RGR SS Ee She ic eS Seo olid | 670.7 
Gallic acid. | TRS ee Calls Obi) <COst4 Ci, 3, 5, 6) solid 633.7 
Oo a SS a TO Ge ee aa a ake eee solid | 673.0 
Giitario acidi............. (CHL (COs:  eorket ...|solid | 514.9 
lycerol. . koi Sect rt raha teak ..|liquid| 397.0 
Glyceryl tributyrate. Sian em CisH26Os.,...... . .liquid}1,941.1 
Glycine. . F Mahle HNCHCOsit ..{solid | 234.5 
Glyco en. pe -|(CeH100s)x.. ..|solid |4,186.8 
Glycollic acid ee: H:OHCO:H. .../solid | 166.6 
Glycylglycine CubisOsNeasecccvrrre ere oe solid 470.7 
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Heat of 
Phy- 

Name Formula sical paeee 

state) calories 
n-Heptaldehyde.........-. CH3 (CHa) sC Ons... er liquid| 1,062.4 
Cialacyo thn P awe ade sano oS (Gil S iteearckeacd teens Opie Onc liquid} 1,149.9 
Hleptine-! hoped ose fee CH C(CHs)4CHiaiis. sin. sae liquid|1,091.2 
n-Heptyl alcohol Le? 4 CH (Cio) sCHsOR\-. sia ame liquid|1,104.9 
Heptyl amine.. SOS haul ek tecredyarey o oma. 3 liquid}1,178.9 
Heptylic acid. . PKG 1s ev O een onooobucooton’ ¢ liquid) 986 1 
P=LLEKADE Au iapsuetoie) JelGeHivaks. Se ee Aids cee liquid} 989.8 
Hexachlorbenzene. ... LANGEC le eee eines ht rele solid | 509.0 
Hexachlorethane........ RU KGE Gila ye Se ere o ChomceceE oto = solid | 110.0 
Hexadecane.. irc. ese ears (OS Ey eee ea Okemo orEet solid {2,559.1 
Hexahydronaphthalene..... COI ee aloes o eseuecers oem liquid}1,419.3 
Hexamethylbenzene........ OL KElE Dehn gcporion acacau solid |1,711.9 
Hexamethylenetetramine. ..|(CH2)6N4......+.++++00+005 solid |1,006.7 
Hexamethylethane......... ((CH3)3C]e. solid |1,301.8 
Hlexylamines. as). ss. 92 se: = CcoHisNHe... ts liquid! 1,022.2 
HexyleneWaneiylecls ce ere (ONS bin rdiwnmd tet okie ....{liquid}| 952.6 
Piippurievacid cee. 44 urea CoHsCONHCH2CO2H ... solid |1,012.4 
Hydantoic acid............|CsHsOsNe.........+:- ./solid | 308.6 
Hydrazobenzene........... (GoEENED) Se rpocicia © ae ./solid |1,597.3 
Hy dpoquinol..ceh- os oe es re CREM COM) Sk tetas tt sone solid | 683.7 
Hydroquinoldimethyl ether.|(CHsO)2CoHs.........---.+5 solid |1,014.7 
p-Hydroxyazobenzene...... HOCsHaNsCeblss.i% ata 'ues oe solid |1,502.0 
o-Hydroxybenzaldehyde....|CsHi(OH)CHO.........-..- liquid| 796.0 
m-Hydroxybenzaldehyde. . .|CeH« OH) GHOM nt... ete trae solid | 788.7 
p-Hydroxybenzaldehyde... .|CcH4 OHYCHO te... 45ers solid | 792.7 
m-Hydroxybenzoic acid.....| HOCsHsCOoH........-..... solid | 726.1 
p-Hydroxybenzoic acid..... HOG cHiCOsetes inh sss ...{solid | 725.4 
g-Hydroxybutyraldehyde...|CHsCHOHCH:CHO..... ...|liquid| 546.6 
IndigGas. totais sce see CisHwO2Nz2...... 6% le etneee solid |1,815.0 
Indoies: pencanitec ee eis Gab Nive ede otane on ee eee solid |1,022.2 
Inositolncrese tte are eters CettisOc nee truenne es i ae solid | 662.1 
TOGOLONIN Saeagase: 6 ee eect CHE tones tole ss eee solid 161.9 
Isoamyl amine............ (Oe Outs, Reo liquid) 866.8 
Taobutany. sks ce vp eoeee| (Gels) s Cie peniea ss «e's eieee gas 683.4 
Isobutyl alcohol........... CH3)2CH2CH2OH.......... liquid| 638.2 
Tsobutyl amine...........- WETp NVEEG | Seta tiscalecs eee letecnnete liquid} 713.6 
Tsabutyloneut ye eocik eee «ie (CHs) ss CHa sare hi-res ore iene gas 647.2 
Isobutyraldehyde.......... (Cl3)sCHCHO S154 state vapor 596.8 
Isobutyramide............ (CHa) »>CHOONHa....5 5 sh solid 595.9 
Isobutyric acid............|(CHs)2CHCOoH..........-. liquid) 517.4 
TeosUReDOMade re wees cree CroBO ees) wana eee liquid}1,277.6 

Igopentane.......0000e 2 + +|CoHIR. 4. es ee eee se eel gas 843.5(7 

Isopentan6.,,...cs.s esse ss Cbhad Me ee eee Oe ee liquid} 838.3(? 
Isophthalic acid........... Cobli(COsEh ei tech. ents elena solid 768.3 
Isopropyl alcohol.......... SEW ert Ah osteo liquid] °474.8 
Isopropylbenzene.........- CHs)2CHCeHs......- Saige Tele liquid] 1,247.3 
Isopropyltoluene..........- gece (CH3CHCHs;)— _|liquid}1,409.5 

3) 
, 
Isopropyltoluene, see Cymene 

Va Qeaaroles cuba. cceeoe ee (Ont sh(ib) ea eete rt oraa ah liquid|1,233.9 
Tnetiqgeid goat use aalspe eye CHsCHON COsbn sc saee igo 326.0 
Lactose (anhydr.) Fed CTaELSSOT Lakes tes 2 sa aati ee solid |1,350.8 
Lauric acid...... ” \GrgEzaO ns cbac cco cote oo! 'serete] SOLGe ne aka 
Leucine? ees as * | [Ce iaOaN oc eccec oe ee'e's +e’ | SOMC eemerae 
d-Limonene...0s ss sss. oo el Gb Bid Any 62% dea eerste sae liquid|1,471.2 
Maleic acid (cis)........-5+ (CHCOsH)s..\0. 505 e's e's + Sees BOG 326.1 
Maleic anhydride..........- (CHCO)}sO (ooh an dates Calta solid | 333.9 
i-Mabo@auy esis. saat eee (CHOHCH2):(CO2H):....... solid | 320.1 








a 


1026 








HANDBOOK OF CHEMISTRY AND PHYSICS 
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Phy-| Heat of 

Name Formula sical | Combus- 

. : state tion, kg. 

calories 
PERIOMICTAGLE Ss sch Ss cles sss COP (COLE) geaas ere ects solid 207.2 
Matted th bioe)........../0.0.4,- Cro BT oss A ld enS &.000.+.2,8.0 0008 solid |1,350.2 
Mandélic'acid).,.............. eR OH COs. iS etc anna solid | 890.3 
d-Manhitol. b iics)....-........5+. CcHusOe. .jsolid | ..727.6 
Menthene fisnil.. ee. rok tay cae entt ate Up wsiaseiie! sje. al liquid}1,523,2 
LSC O/B) 3 A Mil a 0) es ee 2 ee 2 eRe solid |1,508.8 
Moesttylene: fitos’................ Pe ea 3 ES Ree eG liquid}1,243.6 
Mesityl\oxide!............. (CH3)2C:C Heer ee liquid| 846.7 
Mesotartaric acid.......... (CHOW cCOsie Wenner solid 276.0 
Methare. (ital)... ee. FES aan pera bins on ee oa gas 210.8 
Methyl] acetate.....:...... CHiGO:CHs V7.2)... so Bl liquid} 381.2 
Methyl alcohol............ TOE elyibe Mn e t detecsts liquid} 170.9 
WT Erg of) sa ee CHsNHa..... Soveyinestieni'®. 2 liquid} 256.1 
Methwaniinepr)......0%......-...| CoHsNH OMe AO eo ciee. oy liquid} 973.5 
Methyl benzoate.......... Cols @OsCILTSOVME «i, sucess liquid} 943.5 
Methyl bromide........... CH s Brees Per Mbt 0) 58.0, 50,558, vapor| 184.0 
Methyl butyl ketone....... CH;COCiHs (2) 35 Ree liquid| 895.2 

Methyl tert-butyl ketone, see Pinacoline 
Methyl butyrate........... C3sH;COCe2H3./:............[liquid| 692.8 
Methyl carbylamine....... CH aN Ob BisOe ET hts. clasts liquid) 320.1 
Methyl chloride........... CHs@l oe. bitdstd uae oats gas 164.2 
Methyl cinnamate.........|CioHi002... i eee solid |1.213.0 
Methyleyclobutane........ CH3sCHCH:CH:2CH2........ liquid} 784.2 
Methylcycloheptane....... CHaCr Frist ki tirdias ccs cee liquid} 1,244.5 
Methylcyclohexane........ (Oils F(OMISHEVR A 4 He) LOI ae liquid}1,091.8 
Methylcyclopentane....... CH3CH.Cs3He.CHz..........- liquid) 937.9 
. Methyldiethyl carbinol..... CH Cathe OF ES actin liquid) 927.0 
Methylene chloride........ RSP S UAE 3 SS PR ee vapor| 106.8 
Methylene iodide.........: aie Se otk TS Ua) Ra liquid] 178.4 
Methylethy! ether......... CHs30C:2Hs...h.55.. Preis vapor} 503.4 
Methylethyl ketone........ CH COR ses oc sod. tees liquid) 582.3 
Methyl formate. .......... HCOOH a lidfaietts es ne ae liquid} .233.1 
2-Methylheptane.......... (CHa) sO HR Cae dain pes fue. liquid}1.306.1 
2-Methylhexane........... (CHa) sGH@ibenty:.-. 50-456 liquid}1,148.9 
38-Methylhexane........... (C2Hs)(CHs) CHCs3H7........ liquid) 1,148.9 
Methylhexyl ketone........ ee pretend Watihe is ccoscs sen liquid}1, 1205.1 
Mermounc@olenin..........{CHal. Gita dsblydic ec cee eee liquid}. 194.7 
Methyl isobutyrate........ (CH) ;CHCO.CHis eS Be ee liquid} 694.2 
Methyl4socyanate........./CHsaNCO. 0.003 2. ee ere liquid} 269.4 
Methylisopropy! ketone. . ler OoCH (CHa), {Sava ne liquid) 733.9 
Methyl lactate. . : JCHICHOHCO2CHs......... liouid| 497.2 
Methyl propionate. Ae aap CeHisCOse Bs lias cscs cc. yapor| 552.3 
Methylpropyl ketone....... CH sGOC pHa, Back... os sea lee liquid) 735.6 
Méthyl salicylate.......... HOCcHaCOinGhsy.. oy oer liquid| 898.3 
ilk sugar, see Lactose , 

Wiereume: Gabe... 6. ce. Ci7H1903sN.H20....-........ solid {2,146.3 
Miucweacid biliss... ccc eee Collie i i533) Hoth. dds ces o8 solid | 483.6 
Myristie acid.............. CuH302 .. {solid |2,085.8 
= GALEN SilG. 65 2%. o..53% CioHs. . sblg Bice cc cen ss (BOltd fy 23270 
aphthoie acid.. |CisHeCOoH: PN TICE ob oes, os solid |1,231.8 
-Naphthoic 7 beep eet CmezCOskhistarbics acecers < solid |1,227.6 
Sieh | 259003) Ones Or, POET EL ne RISES sie aes i solid |1,185.4 
8-Naphthol. .00........... Cink OE % bine Masters sas solid |1,187.2 
a-Naphthonitrile.......... GHSEETOIN : Nascent op tos oes solid |1,326.2 
8-Naphthonitrile........... Wet7CINTL eos cet ads: solid 1,321.0 
a-Naphthoquinone......... CroblisOetteisMaeh oc sieaes solid |1,100.8 
8-Naphthoquinone......... Cryitle GiiCh ee ck osseous. * solid |1,106.4 
a-Naphthyl amine......... wLlAN ESTE is ess ese solid |1,263.5 
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Heat of 
Phy- 
Name Formula sical aed 
state! Calories 
6-Naphthyl amine......... Cre Hy N Ela Pat he tont bros osstiske? orotate solid |1,261.0 
Narceind 1). DOR nro 65 C23H27OsN.2H20..........-- solid 2) 802.9 
Napbotine |, Oil). 00) .ne)esc) rei] Cagbbas Oz Nag tiiad leresoncscrensravens solid 21644.5 
Nicotine: oe crtenetetereters Cog Flas Nig. Ch ta Mand for ebctsr sucteret eb liquid)1,427,7 
o-Nitraniline.........0..... CeHa Nes INOS ta aoe solid | 765.8 
m-Nitraniline............. CoHs(NH2)(NOzo).........-. solid | 765.2 
p-Nitraniline..:........... CeH«(NH2)(NOz2)..........- so 761.0 
m-Nitrobenzaldehyde solid A 
Nitrobenzene.............. CeHsNOz2 .|liquid| 739.2 
m-Nitrobenzoic acid........ solid } 729.1 
Nitroethane............... CoH ENQOas FANS IS 3 orincter vorare liquid] 322.2 
Nitpomryosrnent see Ao ae ycerol : : 
Nitromethane.. a -}CH3sNOz....... ..|liquid] 169.4 
o-Nitrophenol............. HOCcHeNOz. .|solid | 689.1 
m-Nitrophenol..... HOCsH4NOsz. solid | 684.4 
p-Nitrophenol. . -|HOCseH4NOsz. solid | 688.8 
Nitropropane. . . .|CsH7NOz.... liquid} 477.9 
o-Nitrotoluene. . .|CHsCsHiNOz. . .. liquid] 897.0— 
p-Nitrotoluene........ .| CH3sCeHeNOz ..|solid | 888.6 
Octahydronaphthalene. .|CieHis.... . . liquid] 1,461.7 
n-Octane..... -|CsHis... . . liquid|1,302.7 
Octy] alcohol. CsHisO . . liquid} 1,262.0 
Oleic acid. . -|CisH3sO2. . . {liquid 2) 657.0 
Oxalic acid.. AC CORE) srtn Peat aoe oe solid 60.2 
Oxamide..... *HCONHa) the Mice nde O08 solid | 203.2 
Palmitic acid. oll Cyebbge eee cadet eels aaa solid |2,398.4 
Papaverine. .. [Oagkt erOulis Hest. IO solid |2, "478. 1 
Pentamethylbenzene. .-|CeH(CHa)s....... wer ae ae >». Jsolid 1,554.0 
a-Pentane tbo ce te te Cabbie Rian cs dod wees gas 838.3 
n-Pentane oi eee cee os Celia, iis UO le ea based liquid] 833.4 
Phenacetin.......6...0006- CroEe tea edi dle occ o 5 A solid |1,285.2 
Phenanthraquinone........ CrgHeO ga AL do dd de me solid |1, "544.0 
Phenanthrene..,.......... Oude PITTI ss ox chraae solid |1, "602.5 
Phenbtole YUP ee cence eens CobtOGsHsithioivaddedsaee liquid 1}060.3 
PhenGOE As PED od ere TAN CoHsOH Die titie by uveeses solid | 732.2 
Phenylacetic acid.......... Ce amen ia! hy atears y ve cette solid | 930.2 
Phenylacetylene........... CobsG CH tits danas da ones liquid} 1,024, 2 
Phenylalanine............. GCoHiiOgN ee eet owe ot ce solid |1,111.3 
p-Phenylenediamine........ Coban ayaett skin ceca cies solid | 843.4 
Phenylethylene, see Styrene 
Phenylglycine............. CoHsNHCH:CO2H........... solid | 955.1 
Phenylhydrazine........... CoBeN obo) eal coi lew dle solid | 875.4 
Phenylhydroxylamine...... GeHiNHOB Ni... 2. ate liquid} 803.7 
Phenyl iodide............. CoB eR ler ee ea eae liquid) 770.7 
Phloroglucinol. . , 66.5 6 6 cures ohio Satay choy oases 0! 6 0 AUCH GR GL 635.7 
Phthahe acidiier,. oc. ee cea CoBaCCOR) apd. cee len es solid | 771.0 
Phthalic reat ee apeerees ee errors PRIMA 7 Ob og eee solid 783.4 
Phthalimide.. 3 a Vis c|MoaEle Os NIRA at ee ae 3 ania solid | 849.5 
Pidrie‘noid: Pts 25 0 IS CcH2(OH) NO2)a—(1, 2, 4, 6)|solid | 611.8 
Pinacoline. 48 ccaens cers GCGHsCOG(OHD shies oss sane solid | 891.8 
Piperdiné: Mi8) aoa cee vs CsH iqui 26. 
Piperonals. SOMA ys caso cs 
Propane 2S ce vrs vanes 
Propine, see Allylene 
Propionaldehyde........... 
Propionamide........0.... 
Propionie acid...........0. Sere 
Propionie anhydride. 
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s 
Heat of 
Phy- 

Name Formula sical aes 

state calories 
Propionitrile.............. COFI EH OAS Fon Fy; Oe OC Et liquid| 456.4 
n-Propyl alcohol. ...|CaH70H .:. ..jliquid| 480.5 
Propyl amine. ..|CaH:NHe.. ee Havrid 558.3 
n-Propylbenzene. .|CsH7CoeHs . .{liquid)1,246.4 
Propyl bromide. . ..|CsH7Br,. . ./-vapor "497.3 
Propyl carbylamine .|CsH7NC. ..|liquid| 639.6 
opyl chloride...... 3H;Cl vapor} 478.3 
Propyleiemiien-..:........2.... CH:CH gas 490.2 
Propylene glycol........... CH CHOHCH.OH pad 431.0 
n-Propy] iodide............|CsHvI liquid| 514.3 
a-Propyltolnane on pee Cut City ele iy 3)... .}liquid/1,405.4 
Pseudocumene............ CeH3(CHs)s—(1, 2, 4)......, liquid 1,241.7 
PP YTS) fb ipid in oy,0 50s, 0,00 LOFTS UNI fe An 1 eee liquid} 658.5 
} Pyrovatdchobsi))........... Cons Sila Seopa solid | 684.8 
PyYGHAUD Bissrails.,.....s2a0d GeO) SAP 79). 0.5. ee solid | 638.7 
Tet. son, CRG SR ed (970s C9 Ea tee t Ob Ut ee liquid} 567.7 
Quercltol Mises... ws CebisOsMalateie core ee solid 704.2 
QIAO ike os. sos .0 5 Catan). GOL us:- nerendasetl liquid}1,123.5 
OG sino... ....,..°..... ORGS EONS > 3b) a Ae solid 656.6 
EEE SS ee Grell Ona eae BS base os ents solid |2,025.5 
Reteane. J. . 25.5 2 eee a Maes Ore See solid |2,306.8 
ie ete COPIES RTC ONE OF pec-r 7,4 WOR OD solid | 683.0 
Resorcinoldimethyl ether. ..|(CHsO)2CeHi..........0.... liquid]1,022.6 
Lai Te 09 a fl Sn CrelLisOs ir tetas sconces solid | 718.3 
SE ho oe! ater Ae Ieee ee CipioGaah ert bein tet te liquid|1,244.1 

Salicylaldehyde, see o-Hydroxybenzaldehyde 

Salicylic acid............ HOCsHsCO»sH—(1, 2)....... solid | 723.1 
opie) . ae CHsNHCHiCOzH........... solid | 401.1 
Sepacio acid...>..........- PEA the <4 SAPS eres solid |1,297.3 
PUMA EE ste g ks. bres os are DEON yx wrath: A ones ARGUE TOT 
GAC UR Spee a ar Celt rele odine ee ce oo oe solid 668.3 
PURE HOE cr sta Gc cle v's a's o% (Ce Ob eiae ont Sons te RONG (4/0781 8 
CSCC a LOTS EY Sg ot Mid Men ier megs es solid }2,711.8 
PUSS recor. ss ves ss} COREL SIOMING: Cereals ce ces home solid |2,685.7 
Siva en Diol aa ae pertapretes Mek LE ee oe liquid! 1,047.1 
Supexio'acid............... Cs) MOOSE RS adn. sietetes solid | 985.2 
Succinic acid.............. (HSE Casi ahe e+ J) Sapte i ee solid 357.1 
Suceinic acid nitrile. . CB aC) ee ete a ee etetcrs liquid) 545.7 
Succinic epnice: (CH2CO)20 . .|solid 369.6 
Succinimide..... -|CaHsO2N. ..|solid | 437.9 
Sucrose..... : .|CioH 22011. . .- {solid 1,349.6 
Sylvestrene. Foe CIEL ied, § . ./liquid) 1,464.7 
d-Tartaric acid. . (cHepscoan were ye solid | 275.1 
d, l-Tartaric acid (anhydr.). (CHOB)a(COsH)2. 2.60.0... solid | 278.4 
Terephthalic acid.. Cubig(OOsH) ss hon cs pascal: solid | 770.4 
Terpin hydrate. . Ale NOubnOs eee co ones et solid |1,451.0 
Oe Co a re ORAS FT BES Rie ore ALD Es ag, rh solid |1, "469.5 
Tetrahydrobenzene........ ie i0., son Cee ete ene liquid) 891.9 
Tetrahydronaphthalene.....|/CioHiz........... 2... eee eee liquid/1,352.4 
= Tetramethylmethane....... (¢ 935 (Caan 1, ee ar ae gas 842.6 
Ber enesyemathane ahh oes COGEH s) aCic tivo ths eee Gate solid |3,102.4 
Tetryl.. b ateln <n OPEL RINGS. am cee tel sal aiele nord 90 solid 842.3 
Thebaine. MEE Soh ciel wg <oSve See Cr OsNa ce eases ce acre ges, solid |2,441.3 
oO ih aA (OP 2 gS a Sa ae liquid} 670.5 
BOUIN TAIOH Ae A i fas syeieye om ee COE TR Ro rae Brace 2 OVE) cake liquid) 1,506.4 
EMA a i csehe, ose. 6. 92.8, 6 9: ay6 ONT DELS he A ah Sl pete ene aren liquid} 1,353.4 
cl i ie ee AS CiwHis0..... Peres cise % solid |1,349.7 
Thymoquinone............ Cinta asOge te end Hecesics tues solid {1,271.3 











* Recommended as a secondary thermochemical standard 
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HEAT OF COMBUSTION (Continued) 
For Orcantco ComMPpounDs 


TOUGHS. cee ce ee A ps ests CHG V2E se is Genes i 
o-Toluic acid. .... SNS YCHsCcHiGOeH, ...... eens 






Ma TOLUIG BAG o.. es CH Cel COS oor iar rerwiersterss 
p-Taltie'acid sus... 5 CHsCcHiGOeB. . ce SS : 
O- TolMidiHe se ss ee e's CH Geb Nei ns os ak i 
m=Toluidine. 0.2.2... ess CH CebaN Bee vic scnisie Oe 
PAPE LUIS oa oe keto e's Sere on CHsCcBaNBa.. . eee wees ; 
o<Folunitrilosnes .)< 6.5 2 3 GHyGei Gnd sore ete 
"TOludwinowe to)... 58 we Cree OE nes 3 ORE 
Triaminotriphenyl carbinol. (CsHsNH2)sCOH 

Tribenzyl amine........... Geb GHssNtees oases ne 
Trichloracetic acid......... iB ats ch: Gee eee ee on 
Triethyl amine..........-. (CeEL Qa oo onis eves eect i 
Triethyl carbinol.... 2... (C2Hs)sCHOH.......... a 
Triisoamyl amine........-- ((CHs)»CHCH:CHe)]sN 
Triisobutyl amine.........- SOHN <= 

Trimethyl amine.......... GH y)sNeV Peat. 

2, 2, 3-Trimethylbutane. . . .|(CHs)sC.CH(CHs)s. 

Trimethyl carbinol.... Hs)sCOH........ 
Trimethylene. ....... (2 1: Cae GS. 

' Trimethylethylene......... lowaahener: 
Trimethylethylene......... He Hs)2C:CHCHs < 
2, 2, 4-Trimethylpentane. . Seas ae 
Trinitrobenzene........... YsHs(NO2)s—(1, 3. a: = 663.7 
Trinitroglycerol. .......... CsHs(NOs)s......-...- ...{liquid] 482.4 
Trinitrotoluene............ CeH2(CHs)(NOs)s—...... AG 820. 
Triphenyl amine........... ( Hs) iN iecets solid |2,267. 
Triphenylbenzene.......... CsHs(CeHs) any 3,5) <u solid |2,936. 
Triphenyl carbinol......... (Cie) tC GBn.. sk. naa solid |2,340. 
Triphenylmethane......... (Cefig Ge es ceua en sss cune solid |2,388. 
Triphenyl methyl.......... ere Re 6 RR ie 5. solid |2,378. 
PUTGRIHO sss eth ee ‘s3Hi10s) Geer ek 
Undecylic acid............ GyTHO6 |. cease ss oe ccc solid |1,615. 
UWbeniGerded Cabos wisn s 28 (Ndiejatca. cmec s.s sk Seen ae soli 128. 
Wrethaneiins. ies cesses 0s es NEfaCOnGeblas Gi sos 350s nce solid | 397. 
WPIGRGIG Se fel Pelee se bw es ore w ipa att eae ere solid | 460. 
n-Valeric acid...........-- OOsH  Sexeee csi ntn eee liquid} 681. 
Wantlist S58 tei venween ee oF Sceae ...lsolid | 914. 
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HEAT OF FORMATION 


For Oraanic Compounpns 


The heat of formation of a compound “A” is equal to the 
sum of the heats of formation of the products of combustion 
minus the heat of combustion (see preceding table) of the 
compound “A.” The heat of formation of: 


RITCMIETOONUS sac cise sy Glo > ald oe 0 kg-cal 
oS) SR eee oe 04.388 “ 
H,O (liquid from 1 H)......... 84.19 « 
F (dilute aqueous solution)..... 75.6 as 
NCES 5 ch: Pi vliale, Sete SMe ect 69.3 af 
HBr (aqueous solution).......... 98.54 ‘€ 
HCl (aqueous solution).......... 89.46 “ 
HINO; Paaisous BOLRUION eee tan es 40780 9-2 
H,SO, (aqueous solution)........ 207.5 is 
Example I 
To calculate the heat of formation of methane’ (CH,) where 
Heat of combustion of methane = 210.8 


Heat of formation of CO. = 94.38 
Heat of formation of 4H,0 = 34.19 


and where the combustion occurs according to the equation: 
CH, + 20, = COz (gas) + 2H,0 (liquid) 
Then the heat of formation of CH, = 94.38 + 4(34.19) — 
210.8 = +-20.34 kg-cal. per gram molecular weight. 
Example IT 


To caloulate the heat of formation of ethylene (C2H4) where 
Heat of combustion of ethylene = 331.6 
and the combustion occurs according to the equation: 


C,H, -f- 80, = 2CO0.2 + 2H.,0 
The heat of formation of C,H, = 2(94.38) + 4(34.19) — 
331.6 = —6.08 kg-cal. per gram molecular weight. 
Example III 


eo calculate the heat of formation of ethylamine (C2H,N Hz.) 
where 
Heat of combustion of ethylamine = 408.5 


and the combustion occurs according to the equation: 


The heat of formation of C.H,NHs = 2(94.88) -+- 7(34.19) + 
O(N.) — 331.6 = +96.49 kg-cal. per gram molecular weight. 
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COMBUSTION CONSTANTS OF GASES 
The flue products are based upon air with 21% oxygen and 79 % nitrogen; flame tempera- 


tures are not corrected for dissociation; the high 


or gross heat value is one which would be 


obtained by burning in a Junker’s calorimeter: it includes the heat of condensation of the 
water formed by combustion and assumes that all products of combustion are cooled to 
the initial temperature; the low or net heat value assumes that all of the products of com- 
bustion except water have been cooled to the initial temperature; the difference between the 
gross and the net i8 equal to the heat of vaporization of water at the initial temperature. 


























eT 
2s 4 e 0.8 
6 2 ae] =3 
xs a a baa ow 
oo roy io} =) 
al <3 g =| 5e } 
., 4 5S = ok nS = 
Balti sheen Wy oe Sg | Bos |agh 
Bailes & mr 38 ae |s 3 
eS |e | Soe ee ee 
ra a RD = a faa) (a) 
Acetylenets soe .ie tlsiefereis § eet CoHe | 26.02!0,8981\0.06858|} 562,000} 543,000) 1456 
IQHIAE Se NEMA Shins oom aca NHsg. | 1703/0 5878/0 .04489).. ... .\\.%. cadets siete clerenl ateterts 
Bennene. eee ones eet CeHe | 78.05|2.6940/0.2057 | 1,413,000} 1,356,000)3658 
Butane.. C4Hio] 58.08}2.0047|0.15309] 1,237,000] 1,142,000)3204 
*mBUbVlQne rcs patwretare + cir.s acts CsHs | 56.06)1.9352/0.14778) 1,171,000} 1,095,000|3033 
Carbon dioxide............... COs, | 44.00)1.5188/0.11598}; ...2)4-ccledeeebeee lee. 
Carbon monoxide............. CO 28.00/0.9665|0.07381} 122,400} 122,400) 317.1 
Bthane oes ee CoH | 30.05|1.0371/0.07920| 668,300) 611,300)1731 
Bethy lends 26 SORTED ws esegs. CoH, | 28,.03/0.9676)0.07389] 622 400 584,400) 1613 
Py drogen d 20 gig goo ii tatens He 2.02/0.0695/0.00531] 128,100] 104,100} 318.8 
Hydrogen sulfide............. HoS |} 34.08/1.1767/0.08986)... 20. Jo uhesne eee fees e ee 
Methane: sarc scawitesds sungeyn CHa | 16.03/0.5534/0.04226} 384,000} 346,000} 995 
Naphthalene...............0. Cr1oHs}128.06}.......].....5. 2,219,000} 2,148,000). .... 
Nitrogen: 3. ::< sereeiaye ees Na 28 .02/0.9671/0.07385).........+len0» Metenleeatie « 
Oxygentysctoy.cahuee ones O2 32°00}1. 1046)0 08435). ie. 20: .h Screens see ater alate 
Propape st acevtbs’s «mee ey < CsHg | 44.06/1.5210)0.11615} 952,000) 876,000)2465 
Propylene eesterulehiacte ees tes CsHe | 42.05}1.4513/0.11083] 893,000} 836,000/2313 
Toluenes,..4... .whlssgueee 2b CrHs | 92.06}3.1778)0.2427 | 1,685,000} 1,609,000/4364 
Mvlenovesyessmmatee as diarce CsHio|106 .08/3.6616|0.27962) 1,955,000} 1,860,000) 5064 
Water H20 | 18.02/0.6219)0.04749]........ciacue coumniinnen - 





HEAT OF COMBUSTION OF LIQUID FUELS 



































; r Spe- 
By, Be Gram-| Ultimate analysis Lbs. whe 
Fuel per | =~ per | gray- 
lb ies per : gal- ity at 
gram | Cc H S) N | O | lon 60° F 
Alcohol, fuel or 
denatured...... 105620) (Gyan rei me Gell ane as tae .|6.836)0.820 
Crude oil, Califor- | : 
eS TT FV ae 18;910)10, 506 84.00/12. 70/0. 75,1.70|1.20/7.636 0.917 
KANSBS, ois 19, 130}10,628 84.15/13.00/1.90,0.45)..../7.670/0. 921 
Mexico...... 18,755/10,419 83. 70)10 20/4.15]....1..../8.120)0)975 
Oklahoma....}19,502}10, 834 85.70/13. 11/0, 40/0. 30 ..+,]7.236}0. 869 
Pennsylvania. |19,505 10,836, 86.06/13.88/0.06)0.00)0.00/6.769|0, 813 
Texas < sidnie si 19,460 10,811/85, 05)12.30.1.75,0. 70/0, 00|7.286/0.875 
Wyoming.... 19, 510 10); Soo cies we alae os fe wes [dle eee, OOO: 
Gas ol.. 0/4). ot. if AG 200110667) ). 1h. ate of), We .../7. 184/0. 863 
Gasoline 4.0.05 ce, » 20, 750)11, 528 84.90)14.76)/0.08 ~.. (6.15210. 739 
Fuel oil, California! 18 ,835,10, 464 84.67\12.36,1.16) .../7.956)0. 9554 
Mexico...... 18,510 10,283 84.02)10.06)4.93)... o |e te 8. 223/0. 987 
Mid-continent!/19 ,376 10,764 85.62/11.98/0.35:0. 50/0. 60/7. 428/0. 892 
Furnace oil......, 19,026; 10 ;569|% 1 ca hameges (abe. | cc nosh ae 7.462|0.896 
Kerosene......... 19, 810/11 006) J PRISAT 5 Sra) ohe Pues ease Netcare 6.822/0.819 
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COMBUSTION CONSTANTS OF GASES (Continued) 









































Cu. ft. pa 
- cu. ft. fuel 
ara 
~ame 
Required 
; for com- 
| bustion 
>. [Se le. |Sele. 
2a ks 88 [asi ssl. 
ee je7 lee ss. | so |g 
oh lil as OT DE bape | Bans | Ue eel fo 
deiojéq [ss | oy | 86 |S 
22 aD 5S o> Ba igs 
ReailEy [BS | Sy 28 [eal 
ao 2s “la 1a-|e-| 6} 3 
1 
Lo ee ae ere 1396 |1483 [1433 11567 lisis 4770. 2.5)11.96 
oy. Ra See PRS RRB HER Beri ias Seog? Gee fr eee we 
CEI) Qe Satie Beers 3509 13722 |3577 {3933 /3774 |4110| 7.5/35.70 
Biitiena. £94 eee taet oi 63 2505-8 2955 |3261 (3010 (3445 (3180 (3870) 6.5/30.95 
Be ees fer g55s nse ns 2834 3087 |2887 {3262 (3050 |4030) 6.0/28.58 
So So reel Pen Sper Ppses RRR Seis Rees pees ess Sere 
Carbon monoxide........-.---4-- 317.1] 322.6] 322.6} 341.0) 341.0]4475) 0.5) 2.38 
To 2 a eeoeee 1582° |1762 |1612 |1862 [1703 |3820) 3.5)16.67 
> Sis elias eae 1514 |1641 [1541 |1734 |1631 /4250| 3.0/14-29 
Wil essere ee 269.1} 324.5) 274.5] 343.0] 290.0/4010) 0.5) 2.33 
mrogen sulfwle...........-.--+-|-----+|------]-s ones SRE terse Cee 1.5) 7.14 
eee 896 |1012 | 912 |1069 | 963 |3750| 2.0) 9.52 
sot RN baa es nee PRs Ree |4100| 120/57. 10 
8 SN RET Ree) Bees Benes: Seeres: ererer Goer bree Pryce 
Loo 15) - ees PR & he She Pee ee ee Bes most 
LSS) Sl eee 2266 2509 |2309 |2652 (2440 (3840) 5.0/23.80 
EE = So nee 2164 (2354 |2204 [2487 [2398 |4090| 4.5/21.43 
Uh NO eS 4165 [4441 [4241 /4603 [4481 |4050) 9.0/42.87 
i 2 See 14815 |5153 |4902 [5446 /5181 /4010)10.5/50.00 
C9 So Seep ee RRs MES Ne et a a adel 
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COMBUSTION CONSTANTS OF GASES (Continued) 




















Inflamma- 
TPS pant He Ignition temp. at atmospheric bility in air 
mol. per mol. IEG ; at atmos- 
pheric pres- 
sure and 
: ordinary 
Flue products Ih air In oxygen l temp 
E |Z 
o o 
ey 13) ee 12) ES RB 
s|Ql oo 2 2 ¢ ae 
olf] = a a a & ls ea 
Acetylene......... 2.0} 1.0) 9.40] 763-824 |406-440) 781-824 |416-440)......]...... 
Ammonia......... Perris Inia) ieesesed cierto lorcet forsocacae as Se ne eee 
Benzene.......... 6.0} 3.0)28.20) 1364 740 1224 662 1.4 5.5 
Butane. .o.e sets 470) 5024 4a el See cic edecce cps a's «lle obetahelenel iatate anna Ene iaaeE 
Butylene.......... PUK |) Ie a) PP et -| eee Es (eRe et 
Garbon ‘dioxides.:. [oo is]. ce [alecsyeleciacs epee |=cmemele| faced <<cct] eeleletelstel =i ieae aaa 
Carbon monoxide..} 1.0}....| 1.88)1191-1216|644-658)1179-1216/637-658 16. 3 | 71.2 
Eithane.'s..f. ot. = 2.0] 3.0/18.17] 968-1166/520- 630) 968-1166|520-630] 3.3 | 10.6 
Ethylene.......... 2.0) 2.0)11.29}1008-1018|542-547| 932-966 |500-519} 3.4 | 14.1 
Hydrogen......... ....{ 1.0] 1.88] 1076-1094)580-590) 1076-1094/580-590) 6.2 | 71.4 
Hydrogen sulfide... ae 1.0 
Methane..........} 1.0] 2.0 
Naphthalene...... 10.0) 4.0 
Nitrogen... Dan Sroaies 
Oxygen. . SoBe 
Propane 4.0 
Propylene 3.0 
Toluene, 4.0 
KVIGDOL, ox sisnaind iors 5.0 
Wisters. wsrisdagn lens note 
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HEATS OF COMBUSTION AND COMPOSITION OF 
REPRESENTATIVE COALS ag be 


Analysis on coal ‘as received.” First name is that of the county, second name that of 
the mine. 


Ultimate analysis 












































Be 
ea 
a a 4 
Alabama: : 
Bibb, Belle Ellen...... Bituminous] 14,140}78.3]5.3/1.4) 7.6/1.2) 8.2}31.0|59.6} 6.2 
Jefferson, Bessemer... . . s 14,620}8 (.7|4.7/1.5] 6.5/0.7) 2.4/24.4/68.4) 4.8 
Shelby, Aldrich......... ss 13,650}7u.0/5.2)1.0)10.0}0.8} 2.3/38.6|51.9) 7.2 
Moose Creek........... % 12,150/67.6'5.3/1.9/15.9|0.3) 4.7/35.5|50.9) 8.9 
Arkansas: 
Hartford, Central No. 10 i 13,270/77.4/4.1]1.6) 5.3/1.1] 2.9]19.3|67.3}10.5 
Huntington, No. 6 Cen- : f 
tral hs een ees aes Semi- 13,700|78.7|4.4)1.6| 4.4/1.9] 3.2)18.1/69.7} 9.0 
bituminous 
Colorado: 
Gunnison, Somerset. .... Bituminous] 12,630/70.6/5.5|1.5)12.7/0.4| 4.3|39.7/46.7| 9.3 
Weld, Erie............. Sub- 9,520|54.8/6.3/1.2/33.8/0.3/24.6/29.8/42.0) 3.6 
| bituminous 
fllinois: 
Christian, Pana......... Bituminous] 10,860/59.8}5.6/1.1)19.1/3.7|13.0/37.0 10.7 
Franklin, Orient........ = 12,160/69.0/5.4/1.6/15.0)1.0) 7.3/36.7 8.1 
Williamson, Herrin... ... € 11,860/67.1/5.2)1.5/16.7/0.9| 9.4/33.0 8.6 
Indiana: 
Green, Jasonyille....... of 11,540/64.5/5.8/1.5}19.8)1.1/13.5 36.3/42.9) 7.3 
Knox, South Bruceville. . & 11,540/62.3/5.5/1.0)17.1|3.2] 9.5/38.3/41.4/10.9 
3 Sullivan, Vandalia...... * 11,420/63 .8|5.9)1.4/20.9]1.3)14.9|34.3/44.1) 6.7 
owa: 
Lueas, Chariton. . ” 10,240/55.8|5.7\1.1/21.5/3.2)15 .4/30.5}41.5}12.6 
Saka Altoona...:...s4. 10,240|54.7|5.5|0.8)18.8)6.2/13 .9/37.0)35,2/14.0 
ansas: 
Cherokee, Stone City... i! 13,080]71.8/5.2}1.2}10.2|3.3] 5.1/34.5|52.2! 8.3 
Crawford, Edison....... id 12,500/68.8/4.9)1.2} 8.7/4.6) 3.9|34.2}50.1/11.8 
Kentucky: 
Christian, Mannington. . a 11,68012% aah. He* hs sas 3.1] 9.2/33.7/46.4/10.7 
Webster..:.....0../5-. ash 12,500)70.4/5.1}1.6)12.6)1.1) 5.4/34.9|50.4) 9.3 
Maryland: 
Allegany, Frostburg..... Semi- 13,430|76.9|4.3/1.9) 4.9)1.1] 2.2/17.2/69.1/10.9 
bituminous 
Allegany, Ocean........ Semi- 14,190/81.0/4.5)1.9] 4.0}1.0] 1.2)17.9173.2| 7.7 
{bituminous 
Moprtana: | 
Carbon, Washoe,....... |Sub- 10,550/59.8/5.6/1.3/21.0/1.1/10.5/34. 7/43. 7)11.2 
bituminous | | ' 
Musselshell, Roundup... 4 10,690|62.0/5.6]1.0/22.7/0.7}18.6/32.9/45.5) 8.1 
New Mexico: 
San Juan, Farmington. .|Bituminous| 11,630|....]...]...|..--|1.3] 6.9 38.1/43.0/11.9 
North Dakota: 
Ward, Burlington....... Lignite 6,010|37.4|6.4/0.6/45.0/0.2|36.9/24.9)27.7/10.4 
Williams, Wheelock..... E 5,990/35.2|7.1/0.5/47.5|1.3/42.1/25.0/24.4 8.5 
Ohio: 
Columbian, New Salis- 
LYE wets le os yogis Bituminous] 12,730/69.9'5.2|1.4] 8.3/4.3) 3.5/86.7 10.9 
Jefferson, Yellow Creek, a 12,720/69.7|5.2|1.4) 8.0/5.1] 3.4/36.3 10.7 
Oklahoma: 
Eidaly Tehieh e:8,.< .o.2> 4 11,260/62.8|5.0|1.5}14.5)4.3] 6.6/38.6 11.9 
Latimer, Degnan....... Mg 13.630|....|...|...|...-|0.0] 8. 7)00em 5.6 
Pittsburg, Ridgway..... “4 13,280|73.8|5.4/1.8) 9.6|1.7| 3.8/38.0 7.6 
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‘ E 
Oregon: 
Coos, Beaverhill........ Sub- 
bituminous 

; Pennsylvania: 

5 hac rg Montgom- 

Ou “1 a ee ‘annel 

, Armstrong, W. Kittann- 

Bee) MilineIMOO 20s Oc. Bituminous 

i. ‘ord, Hopewell...... Fe 

: Cambria, Tae ae Semi- 

bituminous 

_~ Cambria, Nanty Glo.. 

_ ! Cambria, Windber...... es 

¥ Jefferson, Punxsutawney | Bituminous 

_~ Somerset, Seanor....... Semi- 

> bituminous 

Rhode Island: ’ 
Providence, Cranston. . .|Anthracite 
Zhe rae Wesedesss Cannel 
Piss 

oo Blacks- 
Ee Be mere x obs Semi- 
bituminous 
© Pulaski, Guntan Park. . .|Semi- 

7 anthracite 
Tazewell, Pocahontas. . . |Semi- ' 

‘ bituminous 
Wise, Josephine. ....... Bituminous 
as mn: 

Kittitas, Ellensburg..... ig 
" Thurston, Tono........ Sub- 
bituminous 
West Virginia ; 
Brook, Collier.......... Bituminous 
Grant, Bismarck........ Semi- 
bituminous 
Mineral, Emoryville. .. . y 
va Elm Grove....... Bituminous 
oming: - 
x incoln, Lc aT Sub- 
bituminous 
Lincoln, Green River... . | Bituminous 


Ultimate analysis 
& 
Beg 
23/0 /H/2 Oln 
fa] Bl |] BS] Bs] Ss 





9,030|51.1)5.5)1.2/28.2/0.8/16.1 


13,810|77.4 4. HF 
14,460 


5.1 


5.5 
6.3 


13,270|73 .7 
11,010/61.3 
8,700|49 .9 
12,940/72.1|5.3 
13,590)....}... 


12,600}. ... 
13,200/72.8 


10,080/57.8 
13,310|74.5 





Silearess 
6.3 
5.3 

















re OO wo 


wn 
Mowo HOM AY 





bo bo bo bo ror ww _ 
He > Or Nae OO 


i 
on 


4.4 


32.8 


35.5 
16.3 
22.2 





14.0 

9.4 
20.3 
33.8 


30.4 
34.8 


OO 
an 
is 


eS 
oOo ot 


41.4 
35.4 





38.4 


37.3 
51.3 
70.0 
70.3 
71.5 
73.7 
59.1 
71.4 
78.7 


30.5 


68.9 
62.2 
2.2 
53.6 


43.4 
33.3 


45.6 
40.6 
52.5 











HEATS OF COMBUSTION AND COMPOSITION OF 
REPRESENTATIVE COALS (Continued) 





% Ash 





13.2 


bo 


ONHOD UNO © 
CCOOrF Wes 


13.8 
19.0 


15.2 ~ 
24.0 
4.5 
10.0 


15.9 
10.3 


_ 
on 8 COM woo 
ao nN =O we 
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HEAT OF COMBUSTION 


For Various SUBSTANCES 


Heat of combustion in kilogram calories per gram. of substance. 


ucts of combustion are gaseous unless stated. 


Prod- 














Kg-cal. per 
Substance gram of Observer © 
substance 
IASPHALU AS lesa emer 9.532 Slossen & Colburn 
Butters vee cette. fait 9.200. ||... ssc eR 
Carbon, crystal to CO:.. 7.859 Berthelot 
Casein. . Pee as es 5/8608 a eee 
Charcoal to COs........-. 8.080 Fayre & Silbermann 
8.137 Berthelot 
Dynamite (Si%.i.. J. oi. 1.290 Roux & Sarran 
Biggs wihttens 6.08. oben stout 5.700 . . 27 ope 
Weg yolkiia !. | Sab Ue. A Su00. | ota... 
Fats, animal, mean........ FOO cus ott 
Graphite BRE A ong Gonnk ee 7.901 Bouin 
Gunpowder. stoi 0,.720-0.750| .). - 3 eee 
Hemoglobin... aes Big, 37900 0 
Hydrogen, to liquid. 206 Sule 33); 900 Mean value 
Hydrogen, to liquid....... 34.500 Berthelot 
Hydrogen, to gas... ...4.. 29.150 Berthelot 
Oil cottonseed. 4...) 5...4 9 50Q onda) seep eee 
Oil, Lard ee ees wdeesle ae 9.20079. 400) 025... 0% A 
OU) OLIV ast ars tea teria! 9.328-9.442) Stohmann 
Oiljparattine.).@. ices 9.800 Mohler 
OU rape F8,2710 Oe iO APP 9.489 Stohmann 
Oil Cspermide Abie S ueietaaen 10.000 Gibson 
Paraffin................ ..) 10.340 Stohmann 
PIG ChiAE, gash os AG ee snes 8. 40Qroniiorn, 2 
Wood, beech, Fo aissnihe chen 4,774. ol alee 
Wood, birch.............. 4:11 |. went. s 2 
Wood oaks © 4-2 wan a 4. 620citho |) | 
WiGOOd pine 5 .)<tassete alecn: 5s'085 ” j) ahh oe 
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TABLES SHOWING THE FUNCTIONS, USES AND 
COMPOSITIONS OF FOODS 
FoncTions AND Uses or Foop IN THE Bopy. 
Protein. — Builds and repairs tissue 


Albumen ss of eggs) 
Casein (curd of milk) 


y Lean meat 
aa Gluten of grains All serve as fuel to 
- Fats.— Are stored as fat: yield energy in the 


forms of heat and 


Fat of meats, butter, olive oil, oils muscular power. 


of corn, wheat and other grains. 
Carbohydrates. — Are transformed 
into fat: 


Sugar, starch, etc. 


_ Mineral Matter of Ash. — Shares in forming bones and assise 
' in processes of digestion. 
4 Phosphates ot lime, potash, soda, etc. 
Food is that which, taken into the body, builds tissue and 
yields energy. 
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TABLES SHOWING THE FUNCTIONS, USES AND 
COMPOSITIONS OF FOOD (Continued) 


Dietary STANDARDS 
For a man in full vigor at moderate muscular work, per day 


Protein Energy 

Grams Large calories 
Food eaten: .... 22.6.6... 100 3500 
Food digested. ...0..:.. 95 3200 

MineraL Matrer (REQUIRED PER Day) 
grams 

Phosphoric! acidyi(P20;)ih1. en eects eens 3 to 4 
Sulphuriciacid /(SO;)sog sees eb eae 2 to 3.5 
Potassium'oxide) (sO) tian es eens eluate 2 too 
Sodhung oxide GNar@)). $2 ose «erin oreo ces 4to6 
WAlciumpOxIde,. (WAU) rie een ei rane ye 0.7 to 1.0 
Magnesium oxide, (MgO).................. 0.3 to 0.5 
Tron Ah eeu relese¢ cor spots. o §) « ig he IEDs MORTAL ae 0.006 to 0.012 
Chlorine, (CD). 65.0...) AB eS ge dat 6 to8 


These tables are compiled from charts of the United States 
Department of Agriculture, prepared by C. F. Langworthy, 
expert in charge of nutrition investigations. 























Fuel 
Name of the food | protein.| Fat. eet Ash. | Water. uber 
material drates, ories 

per lb. 

AD plots ake icra os 0.4 | 0.5 14.2") (O:SeteanG 290 
BECO os srs eauetemeic gs DAS OTe a eee 4.4 | 18.8 | 3030 
Beef suet.......... eI eH Lo ie lp coarse 0.3 | 18.2 | 3510 
Butters waereeivsets x TOR SSn0 aie 3.0 | 11.0 | 3410 
Buckwheat........ 10.0 | 2.2°1°73.2 | 2.0) 25Gre1600 
Beefsteak......... LS 56h USE Sil tee 1.0 | 61.9 | 11380 
Buttermilk........ 3.0}, 0.5 | 4.8 | | O°7e Org 160 
Bean, fresh shelled..| 9.4 | 0.6 | 29.1 | 2.0] 58.9] 740 
Bean, green string..| 2.3] 0.3 7.41] _0.8 | 89.2°| 195 
Bean, navy dry....| 22.5 1.8 | 59.6 | 8.5)) 25GRie1600 
Banana saws cm aes: On6e22. 0 0.8 | 75.3 460 
Codfish, fresh ..... 12.8 0) 4 eee oe 1.2 | 82.6 325 
Codfish, salt ...... 21.5>|" 0.3 |-..4., | 242 ee bem 410 
Wornydried Jat. oe 10.0 | 4.3} 73.4 1.5 | 10.8 |, 1800 
Corn, green........ 3.1 1.1.| 19:75) .O.7oltoee 500 
Corn bread........ 7.9 | 4.7 | 46.3 2.2 | 38.9 | 1205 
Cream cheese...... 25.9 | 33.7] 2.4] 3.8] 84.2 )21950 
Cottage cheese..... 20.9 OE eve es: 1.8 | 72.0 510 
OTEANGS pe ie 22D, el Sno 4,5°|. O16 ae 865 
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TABLES SHOWING THE FUNCTIONS, USES AND 
COMPOSITIONS OF FOODS (Continued) 





NAME OF THE FOOD MATERIAL 


ASAInChy Ist Rane stas'.0 2 ht %: 


GblEry oe atid <5 ois. . Oana 
CHEStDUDIO Eo once nos Sas 
Cocoanut, dried. ........025 
Dried heet wwe... ss. waz heat 


inher e hutste 08 A aes a ners 


Bahru, catinod. ccc... ae 


‘Grapes... i. 
Grape j juice, ‘unfermented. . . 
Herring, smoked........... 
IOV et ettdles pcs ose. cd 
Jelly, fruit.. 

Lard.. zee Webb at 
Lamb chop.. ‘5 ORR ar es oe ay 
Mackerel. . ste {Del 
WVUAGAROIE ctor oes Sepstos’ 013 
Ma WHOlG?). <n. Oe UI arate 
Milk, skimmed.........,... 
IVEGISACA a eae sty. «c5.4 > oc of 
OT oy Oe 2 a re Ce 


Peanut. . 


i fin ® UE ga 
BROGHOUAIN'. 5. 5. 5... wos 
- Sugar, granulated.......... 
SEBEL AIMADIO, .. 00.06.6005 
REMODOITY Wok t eke ess eee 
Moasted bread:............ 





PROTEIN 


AR WE OH ODOWNTE 


HADONWHNADAN DWRRWOWD 





FAT 


15. 


100. 


Ww 
“IO 


= 
S 


eo 
OWONKrOWOooodorRcon one 


wo HOO 


WORrRHKH oO 


(ov) — or 
rOoOWOOCOaNN 
ie.) Arewownaaro 


WWROMNMABRHAHWNOO WOMHwo 


ELOWIRHR 











HYDRATES 


CARBO= 


won. © 
Rw 
on eo 


HOOSOM RAT ON NwWHow 


MANET ROO 


wh iRNMeL 


= 
SCDOWSDOCCONKFOFROENHO 


PWROIRO WRNOSSCOCORQRS CNNNWNO UNNNUAMREROHWNON 





ASH 


eee ee OO RWORRONRRH ON WWOORRE 





WATER 


MAPRWRORW WANOMNHNWOSRS SHMOEERHE ONAN RNHOANIWNONO 


IN CALORIE 


PER LB. 


FUEL VALUE 


2825 


1940 
1860 
1540 

180 
1420 
1750 
1215 
1140 
3285 
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DEHYDRATION OF METALLIC SULPHATES — 














puome. of 

Metallic eta 

of decom- 

sulphates. position, 
2'Gs 
CaSOs.2H20 38 
CaSO..H20.. 80 
2CaSO..H20.. 149 
MgsS0,.7H20. 19 
MgS0O..6H20. 38 
MgS04.2H20... ied 112 
MeSOz.Ho0. 15 00.. 05.7 203 
CdSO:i.2H2O. 2 2s... 30 
CdSOc7heGieG..f ol... 41 
CdSO:.B2Qe 58. 3... -. 170 
LBS OV ASE Ol. ee Sho 14 
CoS04.4H2O0........... 58 
GeSOu ROG Iie. .& 38 8 276 
INES 647 H9O3 sgh. oo. 40 
WiSOi4HeORe oo aes 106 
NiSO..H20.8 ioe es 279 
ZnSOuVHoO!t): 43. oh... 25 
2nS01.6H2O.. 22..... 28 
DRSOReE On ede: 3 115 
ZnS04.H20) eel). de! 225 
MnSO4u5HeO)) 27. bo 25 
MnsOi.2HiO),... Ac ads <u 60 
MnsO7 BO. oop adees: 152 
CuSO..5H2O.......... 27 
CuS01.3H20........... 93 
GuSO’AOele.... $o..2 155 
Als(SO4)3.16H20........ 51 
Ale(SC4)s.13H2O... 2... 82 
Als(SOs)3.10H2O0....... 97 
Ale(SO4)3.7H2O0......... 109 
Ale(SO4)3.4H20......... 180 
Als(SO4)3.H2O..... 02... 316 
FeSOi.7H2O..... 2s. 21 
FeSOi.4H20..2. 62.28... 80 
FeS0O;.H20 406 








Products Color of 
formed. products. 
CaSO..H20... .|White 
2CaSO4.H20 .|White 
CaSO... = White 
MgSOs. 6H.O. . White 
MgS0O,4.2H2O White 
MgSO... E20. White 
SO ae White 
White 
White 
ne .|White + 
.| Rose 
.|Lilac — 
.| Lilae 
...|Green 
.../ Yellow 
odes ¥ ares hake raaoaee . Orange 
eather .|White 
ZnSO.2H2O),. <> «<b ite 
ZnSO. sock mee White 
ZYSO4: get reine White 
MnSOu.2H2O.,, .c ceee Pale pesch blossor 
MnSOj, HO: 00 tees Paler than above 
MnSOs. token Jct Paler than above 
CuSOi3H20. . 4.40. ae Blue 
CuSOn HOw. 2. eee Pale blue 
CRS OME cco 45 wns ee Vhite 
Ale(SOa)3.18H2O0........ White 
Ale(SOu)s. 10HGO. soeae White 
Alo(SO4)3.7H2O. 2.2.2... White 
Ale(SO4)3:4H2O......... White 
Als(SOa)s.H2O.......... White 
AWRSOr) a5 2 cos one ee White 
FeS@i.4H30. 5. «i. ieeeee Light apple green 
FesOi.H20% Copco White 
FeVUs3, SOs. . .| Yellowish green 
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DECOMPOSITION OF ANHYDROUS METALLIC 








SULPHATES 
Temp. at Temp. of 
"Metallic beginning | energetic Products of Color of 
sulpnate. of decom-_ | decomposi- | decomposition. product. 
position,® C.| tion,° C. 

167 480 er 2804... 2: . Yellow brown 
492 SEO Te We2Os A018 Jack Red 
570 639 5Bi: 10%, 4(SOsz)3. .|White 
590 639 hOg eh euRaS eh White 
637 705 6PbO, 5SQ3..... White 
653 670 esi fy SOs 22 Orange 
699 ZOO SUMO coo sac isce cts Dark red to black 
702 720 3A. ZSOsaerice hite 
702 736 ROL Eis foisjca cate Black 
703 764 INTO. e clreeeere Brownish green 
720 770 COOK saiekic hee us Brown to black 
755 767 BO et eitais aegis ce Witte 
827 846 5CdO, SOs...... White 
870 890 BigOis 2.) dercronevecrece Yellow 
878 890 COTO soc cerses Brown 
890 972 rea lee he g.ciesere White 
917 PS BG YT) OT Bb TY & Silver white 
952 962 aHO, SO;(?).. probate to yellow 

T2001" (BA OS. aod. Ca@\cicsd.eaebts White 

1516 1 ios... d. BaQ@s «0.2. 4a0atee White 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 


The following collections of tables gives the specific gravity, grams per 
liter, pounds per cubic foot, and pounds per gallon for a large number of 
substances in aqueous solution. The three latter quantities have been 
computed from the per cent of the substance in solution and the specific 
gravity, assuming the density of water at 4° C. as unity. The U.S. gallon, 
cubic foot, and pound avoirdupois equivalents were used. The degree 
Baumé corresponding to the specific gravity is given according to the 
relation, ie 


Bé. = 145 — ae 


The per cent by weight is indicated in every case. 

The substances are arranged in alphabetical order. The specifie gravity 
of alcohol solutions will be found in a separate group. Another table gives, 
with less detail, the specific gravity of solutions of many other substances. 

Tables indicated by the symbol * haye been computed on the basis of 
values for the specific gravity found in the International Critical Tables. 


ACETIC ACID 
Speciric Graviry oF Aqurous Acetic Acip SotuTions 








20° 
AT ae Cr 
Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. gr. | HC:2H302 liter | cu. fi gal. 
otis 0.9982 0 ahertle oud abo ee fat bo. 
ROLY 0.9996 1 9.996 0.6240 0.0834 
0.2 1.0012 2 20.02 1.250 0.1671 
0.4 1.0025 3 30.08 1.877 0.2510 
0.6 1.0040 4 40.16 2.507 0.3351 
0.8 1.0055 5 50.28 3.139 0.4196 
1.0 1.0069 6 60.41 3.771 0.5042 
1.2 1.0083 7 70.58 4.406 0.5890 
1.4 1.0097 8 80.78 5.043 0.6741 
1.6 1.0111 9 91.00 5.681 0.7594 
1.8 1.0125 10 101.3 6.321 0.8450 
2.0 1.0139 11 111.5 6.962 0.9307 
2.2 1.0154 12 121.8 7.607 1.017 
2.4 1.0168 13 132.2 8.252 1.103 
2.6 1.0182 14 142.5 8.899 1.190 
2.8 1.0195 15 152.9 9.547 1.276 
3.0 1.0209 16 163.3 10.20 1.363 
ee) 1.0223 Ly 173.8 10.85 1.450 
3.3 1.0236 18 184.2 11.50 ’ 1.538 
3.5 1.0250 19 194.8 12.16 1.625 
3.7 1.0263 20 205.3 12.81 1.713 
3.9 1.0276 21 215.8 13.47 1.801 
4.1 1.0288 22 226.3 14.13 1.889 
4.2 1.0301 23 236.9 14.79 1.977 
4.4 1.0313 24 247.5 15.45 2.066 
4.6 1.0326 25 258.2 16.12 2.154 
4.7 1.0338 26 268.8 16.78 2.243 
4.9 1.0349 27 279.4 17.44 2.332 
§.1 1.0361 28 290.1 18.11 * 2.421 
5.2 1.0372 29 300.8 18.78 2.510 
5.4 1.0384 30 $11.5 19.45 2.600 
5.5 1.0395 31 322.2 20.12 2.689 
Be 7, 1.0406 32 333.0 20.79 2.779 
5.8 1.0417 33 343.8 21.46 2.869 
6.0 1.0428 34 354.6 22.138 2.959 
6.1 1.0438 35 365.3 22.81 3.049 
6.2 1.0449 36 376.2 23.48 3.139 
6.4 1.0459 37 387.0 24.16 3.229 
6.5 1.0469 38 397.8 24.83 3.320 
6.6 1 9479 39 408.7 25.51 3.411 
6.8 1.0488 40 419.5 26.19 3.501 
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ACETIC ACID (Continued) 
Sprciric Gravity or AquEous Acetic Acip SoLvurions 
HT re 
4 Cc. 





AT 


Per cent G. per 
Bp: gr | HC2H302 liter 


-0498 41 430. 
0507 42 441 
0516 43 452 

- 0525 44 463. 
0534 45 474 
0542 . 46 484 
0551 47 495 
0559 48 506 


ie) 
om 





ON ADWORHKWURMDWOORNN WP EROTIC RR RWW WNN HH OODDWNAUIPR PWN HODDNOORNH ODO 





NANIN DD HDHDDWDODOOODOOOOOODOOOOOODODOOOOOOOOOO HHH DWH HWW HO ONIN SININNISININTD 
PE bE bk ek ek fk eek pea pet beak a fet fet ak ft et feat fk fe peak bak ped ft fea fre fed fet ft fk fet fe et fk ok po fh fh fl fk fh oh fh fr oo fh fh fo ph fo ok och fod ood oh fh od rah fe od 
S S 
Qa a 
ao N 
on o 
aI for) 
°o N 
I ~ 
od _ 
Go or 
DWN WCEP NW OMNWNMRWOWRAWONKHODNWORMHM ND WW BP OLOTOLOIDADAAARANIDWHWDODOrMN Wi 
Co Lal 
oe od 
So io7) 
o on 
00 00 00 00 BO 00 0 BO BO NI NTS ST ST ST STATI DAAAA AA AH NH HY Or Ot Or Or Gr Gt Gt Ge Ou Or Gr pe he pe ee He He He ee He HR C0 CO 00 
~ 
to 
wo 
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ALBUMEN 
Spreciric Gravity or Aqurous ALBUMEN SOLUTIONS 
AT boyd? C. 
Beier tr Oprerir Ae Ee ee 
O23 11120026 i 10.03 0.6259 0.0837 
0.77 | 1.0054 Z 20) Bk £255 0.1678 
1.12 | 1.0078 o 30 '23 1.887 0232523 
Tso. | ol. OL36 5 50.65 * 3.162 0.4227 
3.66 | 1.0261 10 102.6 6.406 0.8563 
§.32 | 1.0384 15 155.8 9.724 1.300 
‘OD a TLE OSLO: 20 210.3 Loiake il yas 
8.72 | 1.0644 25 266.1 16.61 22221 
10.42 | 1.0780 30 320 4 20.19 2.699 
13.12 | 1.0919 35 382.2 23.86 3.189 
13078 | 1.1058 40 442.3 27.61 3.691 
15.48 | 1.1204 45 504 .2 31.47 4.207 
1S le yay 50 567.6 35.43 4.737 
18.90 | 1.1511 58 633.2 39.52 5.283 





ALUMINUM CHLORIDE 
Specirric Gravity or AqguEous ALUMINUM CHLORIDE 

















° 
SOLUTIONS AT 2 C.* 

Be) | ‘spe of Penge. Gazett |) CSR emet 
12 Rl 1.0075 1 10.08 0.6290 0.0841 
Os 1.0164 2 20.33 1.269 0.1696 
4.8 1.0344 4 41.38 2.583 0.3453 
M3 1.0526 6 63.16 3.943 0.5271 
9.6 1.0711 8 85.69 5.349 Ovmral 
12.0 1.0900 10 109.0 _ 6.805 0.9096 
14.3 1.1093 12 ee y al 8.310 1. RAY 
16.6 1.1290 14 158.1 9,867 1.319 
18.8 1.1491 16 183.9 11.48 1.5384 
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ALUMINUM CHLORIDE 


Spreciric Graviry or ALUMINUM CHLORIDE SOLUTIONS AT 
15° C. (GmriacH) 





























Per cent . per i : 
Beep pone —| Pecan | —Siper | Tbe pos] pe 
1.0 1.0072 Je 10207 0.6288 0.0841 
2.1 1.0144 2 20.29 1.267 0.1693 
pad 1.0216 3 30.65 1.913 0.2558 
4.1 1.0289 4 41.16 ROL 0.3437 
5.0 1.0360 5 51.80 3.234 0.4323 
6.0 1.0435 6 62.61 3.909 0.5225. 
vey) 1.0510 if (3,00 4.593 0.6140 
8.0 1.0585 8 84.68 5.286 0.7067 
9.0 1.0659 9 95.93 5.989 0.8006 
9.9 1.0734 10 107.3 6.701 0.8958 
10.9 1.0812 11 118.9 7.425 0.9925 
11.9 1.0890 12 130.7 8.158 1.091 
12.8 1.0968 13 142.6 8.901 1.190 
lged 1.1047 14 154.7 9.655 1.291 
14.7 1.1125 15 166.9 10.42 1.393 
1526 1.1207 16 179.3 11.19 1.496 
16.6 1.1290 17 191.9 11.98 1.602 
ile A) 1.1372 18 204.7 12.78 1.708 
18.4 1.1455 19 AWE AO 13.59 1.816 
19.3 1.1537 20 230.7 14.40 1.926 
26.2 1:°1623 21 244.1 15.24 2.037 
21.2 1.1709 Dee, 257 .6 16.08 2 LOU, 
22 ui 1.1795 23 27133 16.94 2.264 
23 .0 1.1882 24 285 .2 17.80 2.380 
23.8 1.1968 Aa) 299 .2 18.68 2.497 
24.8 1.2058 26 313.5 19.57 2.616 
Doev 1.2149 a 328 .0 20.48 PU RS¥ h 
26:5 1.2241 28 342.7 21.40 2.860 
27.4 ¥.28381 29 SD020 22.32 2.984 
28.3 1.2422 30 aiaad 23 .26 3.110 
29.2 1.2518 ol 388.1 24 .23 3.238 
30.1 | 1.2615 32 403 .7 PAPAS 3.369 
30.9 1.2712 33 419.5 26.19 3.501 
31.8 1.2808 34 435 .5 27.19 3.684 
32.6 1.2905 35 ADT 28 .20 3.769 
335 1.38007 36 468 .3 29 .23 3.908 
34.4 1.3109 37 485 .0 30.28 4.048 
= 3bo2 1.3211 35 502 .0 31.34 4.189 
36.1 1.3313 39 519.2 32.41 4.333 
36.9 1.3415 40 536 .6 33 .50 4.478 
37.8 1.3522 41 554.4 34.61 4.627 
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ALUMINUM SULFATE 
Spreciric Gravity or Aqurous ALUMINUM SULFATE SOLUTIONS 








159) 2 
AT Jo C. | ‘ 
Le : . per . per 
Bé. | Sp. gr: | ALSO0 | G: per | ibe. Fe | ore 
1-3 1.0093 1 10.09 0.6301 |: 0.0842 
2.8 1.0195 2 20.39 Li2ite 0.1702 
5.6 1.0404 4 41.62 2.598 0.3473 
8.4 1.0618 6 Gael: 3.977 0.5317 
“hd 2 1.0837 8 86.70 5.412 07200 
13.9 1.1062 10 110.6 6.906 | 0.9232 
16.6 1,-1293 12, 135.9 8.460 i Mei Sa 
19.2 1.1529 14 161.4 10.08 1.347 
21.8 1.1770 16 188.3 Uwe is yp 
24538 1.2087 18 DANCES 13.0 1.805 
26.8 tl 2242 20 245.4 abe 2.048 
29.3 1.2534 22 laid Lek 2.301 
Blas 1.2803 24 307.3 19.18 2.564 
34.1 1.3079 26 340.1 2inas 2.838 

















ee Be 
Per cent ; id 
Bes | Bp. ari) | Al@Oos | ooGieer oc TRE Pg 
1.3 1.0093 | 1.948 19.66 1.227 0.1641 
2.8 1.0195 3.896 39.72 2.479 0.3314 
5.6 1.0404 7.791 81.06 5.060 0.6765 
8.4 1.0618 | 11.69 124.1 7.747 1.036 
11.2 1.0837 | 15.58 168.9 10.54 1.409 
13.9 1.1062 | 19.48 215.5 13.45 1.798 
16.6 1 1293 |\-238).37 264.0 16.48 2.203 
19.2 1.1529 | 27.27 314.4 19.63 2.624 
21.8 IAT AO ele 366.8 22.90 3.061 
24.3 1.2017 | 35.06 421.3 26.30 3.516 
26.8 1.2272 | 38.96 478.1 29 .84 3.990 
29.3 1.2534 | 42.85 537.1 33 .53 4.482 
31.7 1.2803 | 46.75 598 .5 37 .36 4.995 
34.1 1.3079 | 50.64 662.4 41.35 5.528 
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ALUMINUM SULFATE 
Sprorrtc Gravity or ALUMINUM SULFATE SOLUTIONS AT 


15° C. (Larsson) 
Alum-maker’s Table 





100 kg. of solution contain 








Bé. Sp. er. Kg. sulfate] Kg. sulfate] Keg. ereats 
Kg. Cg. wit with ith 

AlsOs SOs 13 per cent|/14 pe cent}15 bla cent 
AlsO3 AlsO3 AlsOs 
0.7 1.005 0.14 0.32 11 1.0 0.9 
ee 1.010 0,27 0.64 211 2.0 1.8 
2.3 1.016 0.41 0.95 3.1 2.9 2.7 
3.0 1.021 0.55 1.27 4.2 3.9 3.6 
ove 1.026 0.68 1.59 5.3 4.9 4.6 
4.4 1.031 0.81 1.89 6.3 5.8 5.4 
5.0 1.036 0.94 2.20 7.3 6.7 6.3 
5.6 1.040 1.07 2.50 8.3 tine 7.2 
6.2 1.045 1.20 2.80 9.3 8.6 8.0 
6.9 1.050 1.33 3.11 10.3 9.5 8.9 
7.6 1.055 1.46 3.40 11.2 10.4 9.7 
8.1 1.059 1.58 3.69 12.2 11.3 10.6 
8.7 1.064 71 3.98 13.1 12.2 11.4 
9.2 1.068 1.83 4.27 14.1 13.1 12.2 
9.9 1.073. 1.96 4.56 15.1 14.0 13.1 
10.5 1.078 2.08 4.84 16.0 14.8 13.9 
11.0 1.082 2.20 5.12 16.9 1527 14.6 
IEG 1.087 2.32 5.40 17.8 16.5 15.4 
12.2 1.092 2.44 5.67 18.7 17.4 16.2 
cP By p 1.096 2.55 5.95 19.6 18.3 17.0 
13.3 1.101 2.67 6.22 20.5 19.1 17.8 
Ik 8 1.105 2s 6.49 21.4 19.9 18.6 
14.4 1.110 2.90 6.76 22.3 PAV ey 19.3 
14.8 1.114 3.01 7.02 23.2 . 21.5 20.1 
15.4 1.119 3.13 7.29 24.1 22.4 20.9 
15.9 1.123 8.24 7.55 24.9 23.1 21.6 
16.5 1.128 3.35 7.81 25.8 23.9 22.3 
16.9 1.132 3.46 8.06 26.6 24.7 23.1 
17.5 1.137 3.08 8.32 27.5 25.5 23.8 
17.9 1.14] 3.68 8.58 28.3 26.3 24.5 
18.4 1.145 3.79 8.83 29.1 27.1 25.3 
18.9 1.150 3.89 9.07 30.0 27.8 26.0 
19.4 1.154 4.00 9.32 30.8 28.6 26.7 
19.9 1.159 4.11 9.57 31.6 29.3 27.4 
20.3 1.163 4.21 9.82 32.4 30.1 28.1 
20.9 1.168 4.32 10.06 33.2 30.8 28.9 
re 1.172 4.42 10,29 34.0 31.6 29.5 
A ae 1.176 4.52 10.53 34.8 32.3 30.1 
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ALUMINUM SULFATE (Continued) 


Spreciric Graviry or AnumMINuM SuLFaTe SoLuTIONS AT 
15° C.. (Larsson) 
Alum-maker’s Table 





100 liters of solution contain 























Bé, Sp. er. Kg. sulfate|Kg. sulfate|/Kg. sulfate 
Kg. Kg. with with with 

AlsO3 . SOz 13 per cent|/14 per cent|15 per cent 
Al2O3 AlsO3 AlsO3 
O.7 1.005 0.14 0.33 TEL 1 0.9 
1.4 1.010 0,28 0.65 252 2 1.9 
2.3 1.016 0.42 0.98 3.2 3 2.8 
3.0 1.021 0.56 1.31 4.3 4 3.7 
Sie 1.026 0.70 1.63 5.4 5 4.7 
4.4 1.031 0.84 1.96 6.5 6 5.6 
5.0 1.036 0.98 2.28 tao 7 6.5 
5.6 1.040 1.12 2.61 8.6 8 re 
6,2 1.045 1.26 2.94 Oi7 9 8.4 
6.9 1.050 1.40 3.26 10.8 10 9.3 
7.6 1.055 1.54 3.59 11.8 11 10.3 
8.1 1.059 1.68 3.91 12.9 12 1L.2 
8.7 1.064 1.82 4.24 14.0 13 12.1 
9.2 1.068 1.96 4.57 15/1 14 13,1 
9.9 1.073 2310 4.89 16:32 15 14.0 
10.5 1.078 2.24 5.22 1722 16 14.9 
11.0 1.082 2.38 §.55 18.3 17 15.9 
Li.'6 1.087 2 552 5.87 19.4 18 16.8 
12.2 1.092 2.66 6.20 20.5 19 16% 
12,7 1.096 2.80 6.52 ZhSb 20 18.7 
13.3 1.101 2.94 6.85 22.6 21 19.6 
13.8 1.105 3.08 7.18 230 22 20.5 
14.4 1.110 3.122 Vane) 24.8 23 21.5 
14.8 1.114 3.36 7.83 25.9 24 22.4 
15.4 1.119 3.50 8.16 26.9 25 23.3 
15.9 L.123 3.64 8.48 28.0 26 24.3 
16.5 1.12 3.78 8.81 29.1 27 25.2 
16.9 1.132 3.92 9.13 30.2 28 26, 1 
LTD y. 137, 4.06 9.46 81.2 29 27.1 
17.9 1.141 4.20 9.79 SP 533 30 28.0 
18.4 1.145 4.34 10.11 33.4 31 28.9 
. 18.9 1.150 4.48 10.44 34.5 32 29.9 
19.4 1.154 4.64 10.76 35.5 33 30.8 
19.9 1.159 4.76 11.09 36.6 34 31.7 
20.3 1.163 4.90 11.42 Ola 35 32.7 
20.9 1.168 5.04 11.74 38.8 36 33.6 
21,3 L172 5.18 12.07 39.9 37 34.5 
21.7 1.176 5.32 12.40 40.9 38 35.5 

| ___ 
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ee <OBis ve 


























- AMMONIA 
Speciric Graviry oF AQUEOUS AMMONIUM HYDROXIDE 
SOLUTIONS AT & Ce 
EEE eee 
Bé. sper | Sa) Sie ly agi ith sie 
10.9 | 0.9939 1 9.939 0.6205 | 0.0829 
11.5 0.9895 2 19.79 1.235 0.1652 
b1-7 0.9811 4 39.24 2.450 0.3275 
13.9 | 0.9730 6 58.38 3.644 0.4872 
T5o1 0.9651 8 T7721 4.820 0.6443 
16.2 | 0.9575 10 95.75 5.977 0.7991 
17.3 | 0.9501 12 114.0 Tod 0.9514 
. 18.5 0.9430 14 132.0 8.242 InAl2 
19.5 0.9362 16 149.8 9.351 1.250 
} 20.6 0.9295 18 167.3 10.44 1.396 
21.7 | 0.9229 20 184.6 11652 1.540 
22.8 0.9164 22 201.6 12.59 1.682 
23.8 0.9101 24 218.4 13.64 1.823 
24.9 0.9040 26 235.0 14.67 1.961 
25.9 0.8980 28 251.4 15.70 2.098 
27.0 0.8920 30 267 .6 16.71 2.233 
eee 


° 

















He |) aie | Pepe] Soper | eRe | a 
is eS Re es Sea oer > ca a 
34.9 | 0.849 45 382.1 | 23 .85 3.188 
3873 0.832 50 416.0 25.97 3.472 
Pai 8 | 0:815 55 448.3 27 .98 3.741 
45.9 | 0.796 60 477 .6 29 .82 3.985 
50.4 | 0.776 65 504.4 31.49 -| 4.209 
55.4 | 0.755 7 528.5 32.99 4.410 
61.0 | 0.733 75 549.8 34.32 4.588 
66.9 | 0.711 80 568.8 35.51 4.747 
73.5 | 0.688 85 584.8 36.51 4.880 
80.5 | 0.665 90 598.5 37 .36 4.99.) 
88.1 0.642 95 609 .9 38 .07 5.09 
96.5 | 0.618 618.0 38 .58 515% 
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AMMONIUM HYDROXIDE 
Speciric GRAVITY OF AQUEOUS SoLutTions aT 15°C, 


Oe 




















Specific Per cent | Total NH3 Specific Per cent | Total NH: 
grayity NHs3 g. per liter gravity NHs3 g. per liter 
1.000 0.00 0.0 0.940 15.63 146.9 
0.998 0.45 4.5 0.938 16.22 152s 
0.996 0.91 9.1 0.936 16.82 157.4 
0.994 1.37 13.6 0. 934 17.42 162.7 
0.992 1.84 18.2 0.9382 18.03 168.1 
0.990 2.31 22.9 0.930 18. 64 173.4 
0.988 2.80 27.7 0.928 19.25 173.6 
0. 986 3.30 32:5 0.926 19.87 184.2 
0. 984 3.80 37.4 0.924 20.49 189.3 
0. 982 4.30 42.2 0.922 21:12 194,7 
0.980 4.80 47.0 0.920 21.75 200.1 
0.978 5.30 51.8 0.918 22.39 205.6 
0.976 5.80 56.6 0.916 23.03 210.9 
0.974 6.30 61.4 0.914 23.68 216.3 
0.972 6.80 66.1 0.912 24. 33 221.9 
0.970 Fal 70.9 0.910° 24.99 227.4 
0.968 7.82 (OG 0.908 25.65 232.9 
0. 966 8.33 80.5 0.906 26.31 238.3 
0.964 8. 84 85.2 0.904 26.98 243.9 
0. 962 9.35 89.9 0.902 27.65 249.4 
0.960 9.91 95.1 0.900. 28:33 255.0 
0.958 10.47 100.3 0.898 29.01 260.5 
0.956 11.03 105.4 0.896 29.69 266.0 
0.954 11.60 110.7 0.894 30.37 271.5 
0.952 ne We 115.9 0.892 31.05 277.0 
0.950 12.72 121.0 0.890 Slave 282.6 
0.948 13. 31 126.2 0.888 32.50 288.6 
0.946 13.88 Sites 0.886 33.25 294.6 
0.944 14.46 136.5 0. 884 34.10 301.4 
0.942 15. 04 141.7 0.882 34,95 308.3 

ee eee 


AQUA AMMONIA 
Authority — W. C. Fserauson 


This table has been approved and adopted as a standard by 
the Manufacturing Chemists’ Association of the United States. 

Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 

From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 


; 140 
Baumé = Spiae > 130. 


: f HANDBOOK OF CHEMISTRY AND PHYSICS 
: 
: 





Baumé Hydrometers for use with this table must be graduated 
by the above formula, which formula should always be printed 
on the scale. 


Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Allowance for Temperature 


The coefficient of expansion for Ammonia Solutions varying 
with the temperature, correction must be applied according to 
the following table: 





Corrections to be added for each Corrections to be subtracted for each 
degree below 60° F. degree above 60° F. 























30 0 
0.033 “ | 0.035 “ | 0.037 ‘ 
0.038 “* | 0.040 “ | 0.042 “ 
0.045 “ | 0.047 “ 
0.059 * 
| 
Bé" ag aoa |e Sp. gr. | Feegent 
10.00 | 1.0000 | 0.00 | 12.25 | 0.9842] 3.73 
10.25 | 0.9982 | 0.40 | 12.50 | 0.9825 | 4.16 
10.50 | 0.9964 | 0.80 | 12.75 | 0.9807] 4.59 
10.75 | 0.9947 | 1.21 || 13.00 | 0.9790] 5.02 
= 11-00 || 0.9929 | 1.62 || 13.25 | 0.9773 | 5.45 
11.25 | 0.9912 | 2.04 || 13.50 | 0.9756| 5.88 
11.50 | 0.9894 | 2.46 || 13.75 | 0.9739 | 6.31 
11.75 | 0.9876 | 2.88 || 14.00 | 0.9722] 6.74 
12.00 | 0.9859 | 3.30 || 14.25 | 0.9705| 7.17 
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AQUA AMMONIA (Continued) 








Be.” Son Grieder ey tons. Wane Ber Sp. ge atlas aneene 
14.50 | 0.9689 | 7.61 | 22.00 | 0.9211 | 21.60 
14.75. | 0.9672 | 8.05 || 22.25 | 0.9195 | 22.08 
15.00 | 0.9655 | 8.49 | 22.50 | 0.9180}. 22.56 
15.25 | 0.9639 | 8.93 | 22.75 | 0.9165 | 23.04 
15.50 | 0.9622: | 9.38 | 23.00 | 0.9150] 23.52 
15.75 | 0.9605 | 9.83 | 23.25 | 0.9135 | 24.01 
16.00 | 0.9589 | 10.28 } 23.50 | 0.9121 | 24.50 
16.25 | 0.9573 | 10.73 | 23.75 | 0.9108 | 24.99 
16.50 | 0.9556 | 11.18 | 24.00 | 0.9091 | 25.48 
16.75 | 0.9540 | 11.64 | 24.25 | 0.9076] 25.97 
17.00 | 0.9524 | 12.10 | 24.50 | 0.9062} 26.46 
17.25 | 0.9508 |.12.56 | 24.75 | 0.9047 | 26.95 
17.50 | 0.9492 | 13.02 | 25.00 | 0.9032 | 27.44 
17.75 | 0.9475 | 13.49 | 25.25 | 0.90181 27,93 
18.00 | 0.9459 | 13.96 | 25.50 | 0.9003 | 28.42 
18.25 | 0.9444 | 14.43 | 25.75 | 0.8989 | 28.91 | 
18.50 | 0.9428 | 14.90 | 26.00 | 0.8974 | 29.40 
18.75 | 0.9412 | 15.37 | 26.25 | 0.8960] 29.89 
19.00 | 0.9396 | 15.84 | 26.50 | 0.8946 | 30.38 
19.25 | 0.9380 | 16.32 | 26.75 | 0.8931 | 30.87 
19.50 | 0.9365 | 16.80 | 27.00 | 0.8917] 31.36 
19.75 | 0.9349 | 17.28 | 27.25 | 0.8903] 31.85 
20.00 | 0.9333 | 17.76 | 27.50 | 0.8889 | 32.34 
20.25 | 0.9318 | 18.24 | 27.75 | 0.8875] 32.83 
20.50 | 0.9302 | 18.72 | 28.00 | 0.88611 33.32 
20.75 | 0.9287 | 19.20 | 28.25 | 0.8847) 33.81 
21.00 | 0.9272 | 19.68 | 28.50 | 0.8833'] 34.30 
21.25 | 0.9256 | 20.16 | 28.75 | 0.8819 | 34.79 
21.50 0.9241 20. 64 29.00 0.8805 | 35.28 
21.75 0.9226 | 21.12 
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AMMONIUM CHLORIDE 
Spreciric Gravity or Aqueous Ammonium CuioripEe Soiv- 


























. * 

TIONS AT “5 C. 
Be | soa | Seeat| Gr | ube pe | Lbs per 
0.2 |1.003! 14 10.01 | 0.6251! 0.0836 
0.6 | 1.0045 2 20.09 | 1.254 | 0.1677 
1.5 | 1.0107 4 40.43 | 2.524 | 0.3374 
2.4 | 1.0168 6 61.01 | 3.809 | 0.5091 
3.2 | 1.0297 8 81.82 | 5.108 | 0.6828 
4.0 | 1.0286} 10 102.9 6.421 | 0.8584 
48 |1.0344| 12 124.1 7.749 | 1.036 
56 | 1.0401 | 14 145.6 9.090 | 1.215 
63 | 1.0457 | 16 167.3. | 10.44 1.396 
71 °|1.0512| 18 189.2 | 11.81 1.579 
7.8 | 1.0567 | 20 211.3 | 13.19 1.764 
8.5 | 1.0621 | 22 233.7 | 14.59 1.950 
92 | 1.0674] 24 256.2 | 15.99 2.138 





_ AMMONIUM NITRATE 
Sprciric Gravity or Aqurous Ammonium Nirratre Soxv- 
20° 




















* 
TIONS AT 75 C. 
Ree etre ey Foo Spec) | Tee pen. | Ube. eer 
0.3 1.0023 1 10.02 0.6257 0.0836 
0.9 1.0064 2 20.13 1.257 0.1680 
2).1 1.0147 + 40.59 2.534 0.3387 
3.3 1.0230 6 61.38 3.832 0.5122 
4.4 1.0313 8 82.50 5.150 0.6885 
5.5 1.0397 10 104.0 6.491 0.8677 
6.7 1.0482 12 125.8 7.852 1.050 
7.8 1.0567 14 147.9 9.235 1.235 
8.9 1.0653 16 170.4 10.64 1.422 
10.0 1.0740 18 193 .3 12.07 1.613 
1d 1.0828 20 216.6 13 .52 1.807 
1252 1.0916 22 240.2 14.99 2.004 
13:2 1.1005 24 264.1 16.49 2.204 
14.3 1.1095 26 288 .5 18.01 2.407 
15.4 1.1186 28 B13 .2 19.55 2.614 
16.4 1.1277 30 338 .3 21.22 2.823 
19.0 1.1512 35 402.9 26.05 3.362 
21.6 1.1754 40 470.2 29.35 3.924 
24:2 1.2003 45 540.1 33 .72 4.508 
26.7 1.2258 50 612.9. 38.26 6.115 
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AMMONIUM NITRATE 


Speciric Gravity or Aqurous Ammonium Nirratr Soxu- 
TIONS AT 17.5° C. (GERLACH) 


























P ; 

Be, 80.8 NENOE|O Hei) on eee /e eae 
0.6 | 1.0042 1 10.04 0.6269 | 0.0838 
1.2 | 1.0085 2 20.17 1.259 0.1683 
1.8 | 1.0127 3 30.38 1.897 0.2535 
2.4 | 1.0170 4 40.68 2.540 0.3395 
3.0 | 1.0212 5 51.06 3.188 0.4261 
3.6 | 1.0255 6 61.53 3.841 0.5135 
4.2 | 1.0297 7 72.08 4.500 .0.6015 
4.8 | 1.0340 8 82.72 5.164 0.6903 
5.3 | 1.0382 9 93.44 5.833 0.7798 
5.9 | 1.0425 10 104.3 6.508 0.8700 
6.5 | 1.0468 Tt 115.1 7.188 0.9609 
(al 1.0512 12 126.1 7.875 1.053 
7.6 | 1.0555 13 137.2 8.566 1.145 
8.2 | 1.0599 14 148 .4 9.263 1.238 
8.8 | 1.0642 15 159.6 9.965 1.332 
9 3 | 1.0686 16 171.0 10.67 1.427 
9:9° | 10729" 17") | 1824 |!) Soa ees 
10.4 | 1.0773 18 193.9 12.11 1.618 
10.9 | 1.0816 19 205.5 12.83 1.715 
11.5 | 1.0860 20 217.2 13.56 1.813 
12.0 -| 1.0905 21 229.0 14.30 1.911 
12.6 | 1.0950 22 240.9 . 15.04 2.010 
13.1 1.0995 23 252.9 15.79 2.110 
13.7 1.1040 24 265 .0 16.54 2.211 
14.2 | 1.1085 25 277.1 17.30 2.313 
14.7 | 1.1130 26 289 .4 18.07 2.415 
15.2 1.1175 27 301.7 18 .84 2.518 
15.8 '|,1.1220} 28 | 314.2 | 19.6100 1) (2.628 
16.3 1.1265 29 326.7 20.39 2.726 
16.8 || 1.1810 | 30 7 {330.3 Cl 21. 16upem was 
17.3 1.1358 31 352.1 21.98 2.938 
17.9 | 1.1406 32 365.0 22.79 3.046 
18.4 | 1.1454 33 378.0 23 .60 3.154 
18.9 1.1502 34 391.1 24.41 3.264 
19.5 | 1.1550| 35 | 404.3 | -25.24 | 8.874 
20:0 | 1.1598 | 36 | 417.5 | 26.07 | 3.484 
20.5 | 1.1646 | 37 | 430.9 | 26.90 | 3.596 
21.0 1.1694 38 444.4 27.74 3.708 
21.5 | 1.1743 | 39 | 457.9. | 28.59 | 3.822 
22.0 |.1.1790| 40 | 471.6 | 29.44 | 3.936 
225 | 1.1841 |. 41 | 485.5 | 30.381:\ | 4.051 
23.1 1.1892 42 499 .5 31.18 4.168 
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AMMONIUM NITRATE (Continued) 


Speciric Gravity or Aqurous Ammonium Nitrate Souv- 
TIONS AT 17.5° C. (GmRLACH) 




















Per cen . per ; : 
Be | Sp. er. | NUWNO, | “ithe een | Hae 
23 .6 1.1942 43 513.5 32.06 4.285 
24.1 1.1994 44 527 .7 32.94 4.404 
24.6 1.2045 45 542.0 33 .84 4.523 
25.1 1.2096 46 556.4 34.74 4.643 
25.6 1.2147 47 570.9 35.64 4.764 
26.1 1.2198 48 585.5 36.55 4.886 
26.6 1.2249 49 600 .2 37 .47 5.009 
rses! 1.2300 50 615.0 38 .39 5 A132 
27.6 1.2353 51 630.0 39 .33 5.258 
28.1 1.2407 52 645 .2 40 .28 5.384 
28 .6 1.2460 53 660.4 41.23 5.511 
29.1 1.2514 54 675.8 42.19 5.639 
29.6 1.2567 55 691.2 43.15 5.768 
30.1 1.2621 56 706.8 44.12 5.898 
30.6 1.2674 57 722 .4 45.10 6.029 
31. 1.2728 58 738 .2 46 .09 6.161 
31. 1.2781 59 754.1 47 .07 6.293 
32.0 1.2835 60 #1021 48 .08 6.427 
32.5 1.2888 61 786 .2 49.08 6.561 
33 .0 1.2942 62 802.4 50.09 6.696 
33.5 1.3005 63 819.3 61.15 6.837 
34.0 1.3059 64 835.8 §2.17 6.975 
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AMMONIUM SULFATE 
Speciric Gravity oF AQuEous AMMONIUM SuLFATE Souv-. 


20% 
TIONS AT —~— C.* 

















7a 
Bor | Span | aS | Sue |e 
0.6 1.0041 it 10.04. 0.6283 0.08379 
185) 1.0101 2 20.20 1.621 0.1686 
Binge 1.0220 4 40.88 2.552 0.3412 
4.7 1.0338 6 62.03 3.012 0.5176 
6.3 1.0456 8 83.65 5.222 0.6981 
7.9 | 1.0574 10 105.7 6.601 0.8824 
9.4 1.0691 12 128.3 8.009 1.071 
10.8 1.0808 14 151.3 9.446 1.263 
12:3 1.0924 16 174.8 10.91 1.459 
1307 1.10389 18 198.7 12.40 1.658 
15.0 1.1154 20 223.1 13.93 1.862 
16.3 1.1269 22 247.9 15.48 2.069 
17.6 1.13883 24 Zia .2 17.05 2.280 
18.9 1.1496 26 298 9 18.66 2.494 
20.1 1.1609 28 S20 20.29 2.713 
213 tAv2e 30 351.6 21.95 2.934 
24.2 1.2000 35 420.0 26 .22 3.505 
26.9 1.227% 40 491.1 30.66 4.098 
29.5 1.2552 45 564.8 35.26 4.714 
31.9 1.2825 50 641.3 40.03. 5.351 
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AMMONIUM SULFATE 


Sprciric Graviry or Aqurous AMMONIUM SULFATE SOLUv- 
TIONS AT 19° C. (ScuHiFF) 




















Per cent G. per Lbs. per Lbs. per 
BE. Sp. er. | (NH4)2SO,| _ liter cu. ft. gal. 
1 Urs me 1.0057 1 10.06 0.6278 0.0839 
1.6 1.0115 2 20.23 1.263 0.1688 
2.5 1.0172 3 30.52 1.905 0.2547 
3.3 1.0230 4 40.92 2.555 0.3415 
4.0 1.0287 5 51.44 old 0.4292 
4.8 1.0345 6 62.07 3.875 0.5180 
5.6 1.0403 vp 72.82 4.546 0.6077 
6.4 1.0460 8 : 83.68 §.224 0.6983 
Thigh 1.0518 9 94.66 5.909 0.7900 
7.9 1.0575 f 10 105.8 6.602 0.8825 
8.6 1.0632 11 117.0 7.301 0.9760 
9.4 1.0690 12 128.3 8.008 1.071 
10.1 1.0747 13 139.7 8.722 1.166 
10.8 1.0805 14 151.3 9.443 1,262 
11.5 1.0862 15 162.9 10.17 1.360 
1 Wg 9 1.0920 16 174.7 10.91 1.458 
12.9 1.0977 17 186.6 11.65 1.557 
13.6 “1.1035 18 198.6 12.40 1.655 
14.3 1.1092 19 210.7 13.16 1.759 
14.9 1.1149 20 223.0 13.92 1.861 
15.6 1.1207 21 235.3 14.69 1.964 
19.3 1.1265 22 247.8 15.47 2.068 
16.9 171323 23 260.4 16.26 2.173 
17.6 1.1381 24 273-4 17.05 2.279 
18.2 1.1439 25 286.0 17.85 2D Seie ce 
18.9 1.1496 26 298.9 18.66 2.494 
19.5 1.1554 27 312.0 19.47 2.603 
* 20.1 1.1612 28 325.1 20.30 pSy gis} 
20.8 1.1670 29 338.4 Cems Fa 3, 2.824 
21.3 1.1724 30 Sin ley 21.96 2.935 
21.9 1.1780 31 S60,.2) 22.80 3.048 
22.5 1.1836 32 378.8 23.64 3.161 
23.1 1.1892 33 392.4 24.50 3.275 
23.6 1.1948 34 406.2 25.36 3.390 
24.2 1.2004 35 420.1 26. 23 3.506 
24.8 1.2060 36 434.2 27.10 3.623 
25.3 1.2116 37 448.3 27.99 3.741 
25.9 1.2172 38 462.5 28.87 3.860 
26.4 1.2228 39 476.9 29.77 3.980 
-27.0 1.2284 40 491.4 30.67 4.101 
7 1.2343 41 506.1 31.59 4.223 
» 528.1 1.2402 42 520.9 32.52 4.347 
28.6 1.2462 43 535.9 33.45 4.472 
i, 29.2 1.2522 44 551.0 34.40 4.598 
29.8 1.2583 45 566.2 35.35 4.725 
30.3 1.2644 46 581.6 36.31 4.854 
30.9 1.2705 47 597.1 37.28 4.983 
31.4 1.2766 48 612.8 38.25 5.114 
32.0 1.2828 49 628.6 39.24 5.246 
32.5 1.2890 50 644.5 40.23 §.378 
(ti ee) eT 
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ARSENIC ACID 


Spreciric Gravity oF Aqurous Arsenic Acip SOLUTIONS 



































iy 
AT ee ORS 

Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. er. H3AsO« liter cu. ft. gal. 
0.8 1.0057 1 10.06 0.6278 0.0839 
1.8 1.0124 2 20.25 1.264 0.1690 
3.7 1.0260 4 41.04 2.562 0.3425 
5.6 1.0398 6 62.39 3.895 0.5206 
7.4 1.0538 8 84.30 5.263 0.7035 
9.3 1.0681 10 .106.8 6.668 0.8914 
ri 1.0826 12 129.9 8.110 1.084 
12.9 1.0975 14 153.7 9.592 - 1.282 
14.7 1.1128 16 178.0 11,12 1.486 
16.5 1.1285 18 203.1 12.68 1.695 
18.3 1.1447 20 228.9 14.29 1.911 
20.2 1.1614 22 255.5 15.95 2.132 
22.0 1.1785 24 282.8 17.66 2.360 
23.8 1.1961 26 311.0 19.41 2.595 
25.6 1.2143 28 340.0 21.23 2.837 
27.4 1,2331 30 369.9 23.09 3.087 
32.0 1.2829 35 449.0 28.03 3.747 
36.6 1.3370 40 534.8 33.39 4.463 
41.1 1.3959 45 628.2 39.21 5.242 
45.7 1.4602 50 730.1 45.58 6.093 
50.3 1.5304 55 841.7 62.55 7.024 
54.8 1.6070 60 964.2 60.19 8.046 
59.2 1.6904 65 1099 68.5! 9.169 
63.6 1.7811 70 1247 77.83 10.40 

Per cent G. per Lbs. per Lbs. 
Bé Sp. er As205 liter cu. ft. g 
0.8 1.0057 0.810 8.143 0.5083 0.0680 
1.8 1.0124 1.62 16.39 1.023 0.1368 
Sd 1.0260 3.24 33.23 2.074 0.2773 
5.6 1.0398 4.86 50.51 3.153 0.4216 
7.4 1.0538 6.48 68.26 4.261 0.5696 
9.3 1.0681 8.10 86.48 5.399 0.7217 
I 1.0826 9.72 105.2 6.566 0.8778 
12.9 1.0975 11.3 124.4 7.766 1.038 
14.7 1.1128 13.0 144.2 8.999 1.203 
16.5 1.1285 14.6 164.5 10.27 1.373 
18.3 1.1447 16.2 185.4 11.57 1.547 
20.2 1.1614 17.8 206.9 12.91 1.726 
22.0 1.1785 19.4 229.0 14.30 Tear. 
23.8 1.1961 2E.4 251.8 15.72 2.101 
25.6 1.2143 22.72 275.3 17.19 2.297 
27.4 1.2331 24.3 299.5 18.70 2.500 
32.0 1.2829 28.3 363.6 22.70 3.034 
36.6 1.3370 32.4 433.0 27.03 3.614 
41.1 1.3959 36.4 508 .6 31.75 4.244 
45.7 1.4602 40.5 591.1 36.90 4.933 
50.3 1.5304 44.5 681.5 42.54 5.687 
54.8 1.6070 48.6 780.7 48.74 6.515 
59.2 1.6904 52.6 889.6 55.54 7.424 
63.6 1.7811 56.7 1009 63.02 8.424 
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BARIUM CHLORIDE 
Sprciric GRAVITY OF Aqunovus Barium CHLORIDE SOLUTIONS 


























* 
AT fe C. 
Per cent . per . per Lbs. 

Bé. Sp. gr. BaCls See nee ft. A 
2.3 1.0159 2 20 .32 1.268 0.1696 
4.8 1.0341 4 41.36 2.582 0.3452 
7.3 1.0528 6 63.17 3.943 0.5272 
9.8 1.0721 8 85.77 5.354 0.7158 
12.2 1.0921 10 109.2 6.818 0.9114 
14.7 1.1128 12 133 .5 8.336 1.114 
ily e-w4 1.1342 14 158.8 9.913 1.325 
19.6 1.1564 16 185.0 11.55 1.544 
22.0 1.1793 18 212.3 13.25 e768 | 
24.5 1.2031 20 240.6 15.02 2.008 
26.9 1.2277 22 270.1 16.86 2.254 
29.3 1.2531 24 300 .7 18.77 2.510 
31.7 1.2793 26 332.6 20.76 2.776 








Sain Lbs. per Lbs. per 
2H:20 


Sp. gr. cu. ft. gal. 














.1793 
.2031 
.2277 
.2531 
.2793 





dC NWOOCWRAHARK 


2.3 .0159 2.346 .1989 
4.8 .0341 4.692 4049 
(Br) .0528 7.038 .6184 
9.8 .0721 9 

2.2 .0921 

4.7 .1128 

7.2 .1342 

9.6 1564 

2.0 

4.5 

co 

9.3 

Rr 


WCNNNNRRRRe 
Pek a red et fet ed et ak ped et fk tt 
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CADMIUM NITRATE 
Sprciric Gravity or Aqueous Capmium Nrrrate Sonurions 











co 3 





lake ~ 
AT C, 
‘ Pe P ‘ ? 

Be. Bp.ar- of CAQNOD | © Titeete (URS RO eee 
2.2 | 1.0154 2 20.31 1.268 0.1695 
4.6 | 1.0326 4 41.30 2.578 0.3447 
6.9 | 1.0502 6 63.01 3.934 0.5259 
9.3 |.1.0683 8 85.46 5.335 0.7132 
11.6 | 1.0869 10 108.7 6.785 0.9070 
13.9 | 1.1061 12 18957 8.286 | 1.108 
1652 1 t, vont 14 157.7 9.842 1 316. 
i8.6 | 1.1468 16 183.5 11.45 1.531 
S0eo 1! 1.1682 18 210.3 13.13 1.755 
23.2 | 1.1904 20 238.1 14.86 1.987 
ORO a) L.24e8 25 312.2 19.50 2.605 
Saat L.3iee 30 393.7 24.58 3.286 
d0et at 1.8829 35 483.8 30.20 4.037 
45.6 | 1.4590 40 583.6 36.43 4.870 | 
51.1 | 1.5438 45 694.7 43 .37 5.797 
56.4 | 1.6356 50 817.8 51.05 6.825 
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CALCIUM CHLORIDE 
Seactrc Gravity or Aqurous CaLtcium CHLORIDE SOLUTIONS 














“ie 
AT “fe C. 
Beem) eae: 2} Tene)! GPO. Tbe pers | The: per 
Sera 1.0148 2 20.30 1.267 0.1694 
YE 1.0316 + 41.26 2.576 0.3444 
ha ei 1.0486 6 62.92 3.928 0.5251 
9.0 | 1.0659 8 85 .27 5.323 0.7116 
11.2 1.0835 10 108 .4 6.764 0.9042 
13.4 1.1015 12 132.2 8.252 1.103 
15.5 1.1198 14 156.8 9.787 1.308 
ibe pow 1.1386 16 182.2 ih bees y¢ 1.520 
19:8 1.1578 18 208 .4 13.01 1.739 
21.9 L.1c75 20 235.5 14.70 1.965 
27.0 1.2284 25 307.1 LAL Femi 2.563 
31.9 1.2816 30 384.5 24.00 3.209 
36.6 =) 1.3373 35 468 .1 29 .22 3.906 
41.1 1.3957 40 558.3 34.85 4.659 














Per cent 
Be | see. | CET) Gur. nee | One 
2.1 1.0148 3.948 40.06 2.501 0.3343 
4.4 1.0316 7.896 81.46 5.085 0.6800 
er 1.0486 | 11.84 124.2 7.753 1.036 
9.0 1.0659 | 15.79 168.3 10.51 1.405 
1.2 1.08385 | 19.74 213.9 13.35 1.785 
13.4 1.1015 | 23.69 260.9 16.29 Pes RF 
iets 1.1198 | 27.64 309.5 19.32 2.583 
Xt Oe 4 1.1386 | 31.58 359 .6 22.45 3.001 
19.8 imlass | 35.53 411.4 25 .68 3.433 
el. 1.1775 | 39.48 465.9 29 .02 3.879 
27.0 1.2284 | 49.35 606 .2 37 .84 5.059 
31.9 1.2816 | 59.22 759.0 47 .38 6.334 
36.6 1.3373 | 69.09 923 .9 57 .68 G40 
41.1 1.3957 | 78.96 1102.0 68 .80 9.197 
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CHROMIC ACID : 
Sprciric GRAVITY OF AquEous Curomic Acrp SonutTions 














TE 
AT “fo C. 
1 
Bec) Soar of PBR | Geet [Te ee | Aes 
0.9 1.006 1 10.06 0.6280 | 0.0840 
2.0 1.014 2 20.22 1.266 0.1692 
4.2 1.030 4 41.20 2.572 0.3438 
6.2 1.045 6 62.7 3.914 0.5232 
8.2 1.060 8 84.80 5.294 0.7077 
10.2 1.076 10 107.6 6.717 0.8979 
12.3 1.093 12 131.2 8.188 1.095 
14.4 1.110 14 155.4 9.701 1.297 
16.3 1.127 16 180.3 11.26 1.505 
18.4 1.145 18 206.1 12 87. 1.720 
20.3 1.163 20 232.6 14.52 1.941 
22.2 1.181 22 259.8 16.22 2.168 
24.2 1.200 24 288 .0 17.98 2.403 
26.2 1.220 26 317.2 19.80 2.647 
28.1 1.240 28 347.2 21.67 2.897 
29.9 1.260 30 378.0 23:60 38.154 
34.6 1.313 35 459 .6 28 .69 3.835 
39.2 1.371 40 548 .4 34.24 4.577 
44.0 1.435 45 645.8 40.31 5.389 
48.7 1.505 50 752.5 46.98 6.280 
53.3 1.581 55 869.6 54,28 7.257 
57.8 1.663 60 997.8 62.29 8.327 
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CHROMIUM SULFATE 
Sprciric Gravity oF AQUEOUS CuromiuM SuLFaTE SOLUTIONS 
































* 
AT “fe C. 
Per cent 
Be. | Sper | CraS00.] Giver | Mores | Mae 
152 1.0081 I 10.08 0.6293 | 0.0841 
2.5 1.0172 2 20 .34 1.270 0.1698 
5.0 1.0358 4 41 .43 2.586 0.3458 
7.6 1.0551 6 63.31 3.952 0.5283 
10.1 1.0751 8 86.01 5.369 0.7178 
12.7 1.0958 10 109.6 6.841 0.9145 
15:2 1.1172 12 134.1 8.369 1.119 
7 fA 1.1392 14 159.5 9.956 1.331 
20.2 1.1618 16 185.9 11.60 1.551 
22.7 1.1851 18 213 .3 13.32 1.780 
25.1 1.2091 20 241.8 15.10 2.018 
27.5 1.23389 22 271.5 16.95 2.265 
29.9 1.2594 24 302.3 18.87 2.522 
32.2 1.2856 26 334.3 20.87 2.789 
34.5 1.3125 28 367.5 22.94 3.067 
36.8 1.3401 30 402.0 25.10 3.355 
42.3 1.4123 35 494.3 30.86 4.125 
47.6 1.4893 40 595.7 37.19 4.971 
Per cent G. per Lbs. per Lbs. per 
Bé | Sp. er witeer| liter cu. ft zal 
| 
1:3 1.0091 1 10.09 0.6300 | 0.084 
2.7 1.0191 2 20 .38 13272 0.1701 
§.5 1.0395 4 41.58 2.596 0.3470 
8.3 1.0604 6 63 .62 3.972 0.5310 
Pe. | 1.0817 8 86.54 5.402 0.7222 
13.6 1.1034 10 110.3 6.888 0.9208 
16.2 1.1257 12 135.1 8.433 ie Beare 
18.8 1.1486 14 160.8 10.04 1.342 
21.3 1.1722 16 187 .6 Lh at 1.565 
23 .8 1.1966 18 215.4 13.45 1.797 
26.3 1.2218 20 244.4 15.25 2.039 
28.8 1.2479 22 274.5 17.14 2.291 
31.3 1.2750 24 306.0 19.10 2.554 
33.7 1.3032 26 338.8 21.15 2.828 
36.2 1.3325 28 373.1 23 .29 38.114 
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“CITRIC ACID 
Speeciric Gravity or Crirric Acip Soxurions at 15° C. 
(GERLACH) 
Per cent 

Bé. Sp. gr. ee Ge se Ro mint al 
iB at 1.0074 2 20.15 1.258 0.1681 
2a: 1.0149 4 40.60 2.5384 0.3388 
3.2 1.0227 6 61.36 3.831 0.5121 
4.3 1.0309 8 82.47 5.148 0.6883 
565 1.0392 10 103 .9 6.487 0.8672 
6.5 1.0470 12 125.6 7.843 1.048 
7.6 1.0549 14 TATees, 9.220 1 3232 
8.6 1.0632 16 170.1 10.62 1.420 
9.7 1.0718 18 192.9 12.04 1.610 
10.8 1.0805 20 216.1 13.49 1.803 
11.8 1.0889 De 239 .6 14.95 1.999 
12.8 1.0972 24 263 .3 16.44 2.198 
13.9 1.1060 26 287 .6 17.95 2.400 
15.0 IAT? 28 lees 19.49 2.606 
16.0 1.1244 30 3o7 .3 21.06 2.815 
TAAL leleoo: 2 362.7 22.64 3.026 
18.1 1.1422 34 388 .3 24 .24 3.241 
19.1 PU5E5 36 414.5 25.88 3.459 
20.1 Ii Wee 38 441.3 27858 3.682 
Pepe 1.1709 40 468 .4 29 .24 3.909 
POISE 1.1814 42 496 .2 30.98 4.141 
7351 1.1899 44 S2a40 4 32.68 4.369 
24.2 1.1998 46 551.9 34.45 4.606 
20.2 1.2103 48 580.9 36 .27 4.848 
26.2 1.2204 50 610.2 38.09 5.092 
PH (ews 1.2307 oe 640.0 39.95 5.341 
one 1.2410 54 670.1 41.83 5.592 
29.1 1.2514 56 700.8 43.75 5.848 
30.2 1.2627 58 732.4 45.72 6.112 
31.2 1.2738 60 764.3 47.71 6.378 
32:2 1.2849 62 796.6 49.73 6.648 
Seiol 1.2960 64 829.4 51.78 6.922 
34.1 1.3071 66 862.7 53.85 7,199 
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COPPER NITRATE 
Spreciric GRAVITY OF Aqurous Cupric NirratE SOLUTIONS 


























* 
AT fo C. 
Per A f z 

Be, Sp. er CuNOD: ae beg Fle 
1.0 | 1.007 1 10.07 0.6286 | 0.0840 
ath 1.015 g 20.30 1.267 0.1694 
4.5 | 1.032 4 41.28 2.577 0.3445 
6.9 | 1.050 6 63 .00 3.933 0.5258 
9.4 | 1.069 8 85.52 5.339 0.7137 
11.7 | 1.088 10 108.8 6.792 0.9080 
14.0 | 1.107 12 132.8 8.293 1.109 
16-2 | 1.126 14 157.6 9.841 1.316 
72-6~ || 1.147 16 183.5 11.46 1.532 
20.9 | 1.168 18 210.2 13.12 1.754 
Bet 9 1.189 20 237.8 14.85 1.984 
28.8 | 1.248 25 312.0 19.48 2.604 


COPPER SULFATE 
Sprciric Gravity oF Aqunous CoprpER SULFATE SOLUTIONS 

















* 
AT “fo C. 

Beg) eee :| Cusor | wer, | onde | mak 
1.3 | 1.009 1 10.09 0.6299 | 0.0842 
2.7 | 1.019 2 20.38 1.272 0.1701 
5.6 1.040 4 41.60 2.597 0.3472 
8.5 1.062 6 63.72 3.978 0.5318 
11.2 1.084 8 86.72 5.414 0.7237 
14.0 1.107 10 110. % 6.911 0.9238 
16.8 1.131 12 135.7 8.473 1.133 
19.4 1.154 14 161.6 10.09 1.348 
22.1 1.180 16 188.8 11.79 1.576 
24.8 1.206 18 217.1 13.55 1.812 
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COPPER SULFATE (Continued) 
Specrric Gravity oF AquEous CoprpeR SULFATE SOLUTIONS 























OBS ida 
AT o C. 
Per cent re rs ibs! ' 

Bé. Sp. er. Sea e liter ee 3 oe 2 
1.3 1.009 1.564 15.78 0.9853 | 0.13817 
Zt 1.019 3.129 31.88 1.990 0.2661 
5.6 1.040 6.257 65 .07 4.062 0.5431 
8.5 1.062 9.386" 99 .68 6.223 0.8318 
11,2 1.084 12.51 135.7 8.469 1.132 
14.0 1.107 15.64 173 .2 10.81 1.445 
16.8 1.131 18.77 212.3 13.25 1.772 
19.4 1.154 21.90 252-7 15.78 2.110 
2221 1.180 25.03 295.3 18.44 2.465 
24.8 1.206 28.16 339.6 21.20 2.834 





Spectric Graviry or Aqueous Copper SULFATE SOLUTIONS 
aT 18° C. (ScHIFF AND GERLACH) 




















Per cent G. Lbs. 3 

BE. Sp. er. | “Cusd. liter cae gl 
0.9 1.0063 0.6393 6.433 0.4016 |} 0.0537 
1.8 1.0126 1.279 12.95 0.8082 | 0.1080 
ok, 1.0190 1.918 19.54 1.220 0.1631 
Sie 1.0254 FDO L, 26 .22 1.637 0.2188 
4.5 1.0319 3.196 32.98 2.059 0.2753 
5.4 1.0384 3.836 39.83 2.486 0.3324 
6.2 1.0450 4.475 46.76 2.919 0.3902 
A 1.0516 5.114 53.78 3.357 0.4488 
8.0 1.0582 5.t5e 60.88 3.801 0.5081 
8.8 1.0649 6.393 68.08 4.250 0.5681 
Cate 1.0716 7.032 Vos 4.704 0.6289 
10.6 1.0785 7.671 82.73 5.165 0.6904 
11.4 1.0854 Score 90 .20 5.631 0.7528 
12<3 1.0923 8.950 97.76 |..- 646 0.8158 
13-31 1.0993 9.589 105.4 6.581 0.8797 
13 .9 1.1063 10.23 113.2 7.064 0.9443 
14.8 1. TISSA IO SF 121.0 7.554 1.010 
1526 1.1208} 11.52 129.0 8.051 1.076 
16.5 1.1281 12.15 137.0 8.554 1.143 
7 a 1.1354 | 12.79 145.2 9.062 1¢241 
18.1 1.1427 | 13.42 153 .4 9.577 1.280 
18.9 1. 1501 14.06 161.7 10.10 1.350 
19.8 1 3585 |, 14.70 170.3 10.63 1.421 
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COPPER SULFATE (Continued) ° 


‘Sprcrice Graviry or Aqueous Copper SvuFare Sonurrons 
aT 19° C. (Scuirr anp GERLACH) 




















4) Her ; . - a 

Reet Pes) cosc., |. ice. is ee | OS 
20.6 | 1.1659 | 15.34 178.9 4117 1.493 
215 1.1738 | 15.98 187.6 ib 7g | 1.566 
es 1.1817 | 16.62° 196.4 12.26 1.639 
23.1 1.1898 | 17.26 205.4 12.82 1.714 
24.0 1.1980 | 17.90 214.4 13.39 1.790 
24.8 1.2063 | 18.54 223 .6 13 .96 1.866 
25 .6 1.2146 | 19.18 232.9 14.54 1.944 


a 


Specific Grayiry or Aqueous Copper SuntraTe SoLuTions 
at 18° C. (ScuirrF anp GERLACH) 





Per cent 

















a ‘4 r . e 
Be. ee OO. + yg | ee 4 ee 
0.9 | 1.0063 1 10.06 | 0.6282} 0.0840 
1.8 | 1.0126 2 20.2 | 1.264 | 0.1690 
2.7 | 1.0190 3 30.57 | 1.908 | 0.2551 
3.6 | 1.0254 4 41.02 2.561 | 0.3423 
4.5 | 1.0319 5 51.60 | 3.221 | 0.4306 
5.4 | 1.0384 6 62.30 3.889 | 0.5199 
- 6.2 | 1.0450 7 73.15 | 4°567 | 0.6105 
7.1 | 1.0516 8 84.13 5.252 | 0.7021 
8.0 | 1.0582 9 95.24 5.945 | 0.7948 
8.8 | 1.0649 10 106.5 6.648 | 0.8887 
9.7 | 1.0716 11 117.9 7.359 | 0.9837 
10.6 | 1.0785 12 129.4 8.079 | 1.080 
11.4. | 1.0854 13 141.1 | 8.809 | 1.178 
12.3 | 1.0923 14 152.9 9.546 | 1.276 
13.1 | 1.0993 15 164.9 10.29 1.376 
13.9 | 1.1063 16 177.0 11.05 1.477 
14:8 | 1.1135 17. | 189.3 11.82 1.580 
15.6 | 1.1208 18 201.7 12.59 | 1.684 
16.5 | 1.1281 19 214.3 13.38 | 1.789 
17/3 | 1.1354 20 227-1 14.18 1.895 
18.1 | 1.1427 21 240.0 14 98 2.003 
18.9 | 1.1501 22 253.0 15 80 2.112 
19.8 | 1.1585 23. | 266.5 16.63 | 2.224 
20.6 | 1.1659 24, | .279.8 17.47, | 2.335 
21.5 | 1.1738 25 293 5 18.32 | 2.449 
22:3 | 1.1817 26 307 .2 | 19.18 2.564 
23.1 | 1.1898 27 321.2 20.05 2.681 
24.0 | 1.1980 28 335.4 20.94 2.799 
24.8 | 1.2063 29 349.8 21.84 2.919 
25.6 | 1.2146 30 364.4 22.75 3.041 





HANDBOOK OF CHEMISTRY AND PHYSICS 


; CUPRIC CHLORIDE. 
Sprcrric GRAVITY OF AQUEOUS Curric CHLORIDE SoLuTIONS 























20 2 
AT “jo C. cas: 
2 ee ee eS 
Per i x v4 

Be” | spor. | Pereene! Gi ee ee eee 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.4 1 O47 2 20 .34 1.270 0.1697 
5.0 1.036 4 41.44 2 .587 0.3458 
Cut 1.056 6 63 .36 3.955 0.5288 
10.1 1.075 8 86.00 5.369 0.7177 
123 1.096 10 109.6 6.842 0.9146 
Poe2 i ean lg 12 134.0 8.368 1.119 
a teARs) 1.138 14 159.3 9.946 1.330 
20.0 1.160 16 185.6 11.59 1.549 
22.3 1.182 18 212.8 13.28 1.776 
24.7 1.205 20 241.0 15.04 2.011 





Sprciric Gravity or Aqunous Cupric CHLORIDE SOLUTIONS 
aT 17.5° C. (FRANZ) 


es 











Be] Spee. || Pelee |. Guzen. | TRIG) |) ab 
_ e016 0] «04m 8] TOR. dia | 
1.3 1.0091 1 10.09 0.6300 | 0.0842 
2.6 1.0182 2 20 .36 1.271 0.1699 
3.9 1.0273 3 30.82 1.924 0.2572 
5.1 1.0364 4 41.46 2.588 0.3460 
6.3 1.0455 5 §2 .28 3.263 0.4363 
7.5 1.0548 6 63 .29 3.951 0.6282 
8.7 1.0641 ff 74.49 4.650 0.6216 
9.9 1.0734 8 85 .87 5.361 0.7166 
ileal 1.0827 9 97 .44 6.083 0.8132 
12:2 1.0920 10 109 .2 6.817 0.9113 
13.8 1.1049 11 121.5 7.587 1.014 
15.3 1.1178 12 134.1 8.374 1.119 
16.8 1.1307 13 147.0 9.176 1/227 
18.2 1.14386 14 160). 1 Poe 9.995 1.336 
19.6 1.1565 15 173.5 10.83 1.448 
21.0 1.1696 16 187.1 11.68 1.562 
22.4 1.1827 17 201.1 -| 12.55 1.678 
23:17 1.1958 18 215.2 13.44 1.796 
25 <1 1.2089 19 229.7 14.34 1.917 
26.4 1.2223 20 244.5 15.26 2.040 
27.7 1.2362 21 259.6 16.21 2.166 
29.0 1.2501 22 275.0 17.17 2.295 
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; CUPRIC CHLORIDE (Continued) 

. 


- Specrric Gravity or Aqueous Cupric Catorms Soiutions 
Av 17.5° C. (FRANz) 




















| Per cent G. % B 
Bé. | Sp. er. | “Cuci: liter | ee ey 
30.3 1.2640 | 23 290 .7 18.15 2.426 
31°5 1.2779 24 306 .7 19.15 2.559 
32.8 1.2918 25 323.0 20.16 2.695 
34.0 1.3058 26 339.5 21.19 2.833 
HF he 1.3198 27 356.3 22 25 2.974 
36.3 1.3338 28 373.4 23.31. 8.117 
37.4 1.3478 29 390.9 24.40 3.262 
38.5 1.3618 30 408.5 25.50 3.409 
39.8 1.3784 31 427 .3 26.68 3.566 
41.1 1.3950 32 446.4 27 .87 3.725 
42.3 1.4116 33 465.8 29.08 3.887 

— 43.5 1.4287 34 485.8 30.32 4.054 
| 44.6 1.4447 35 505.6 31 .87 4.220 
45.8 1.4615 36 526.1 32.85 4.391 
46.9 1.4782 oye 546.9 34.14 4.564 
48.0 1.4949 38 568.1 35.46 4.741 
49.1 1.5116 39 589.5 36.80 4.920 
50.1 1.5284 40 611.4 38.17 5.102 


FERRIC CHLORIDE 
SPECIFIC wee or Aqueous Ferric CxLtorme SoLutions 














AT ~ Gs 
Per c / ) 
Bees (Bp. ge PE Sie fiieSi mercy Tope p bbe pe 
ee te eee 
1.0 1.007 1 10.07 0.6286 | 0.0840 
ail 1.015 2 20.30 1.267 0.1694 
4.5 1.032 4 41.28 2.577 0.3445 
6.8 1.049 6 62 .94 3.929 0.5253 
9.1 1.067 8 85.36 5.329 0.7124 
11.4 | - 1.085 10 108.5 6.773 0.9055 
13:7 1.104 12 132.5 8.270 1.106 
15.9 1.123 14 157 .2 9.815 1.312 
18.0 1.142 16 182.7 11.41 1.525 
20.2 1.162 18 209 .2 13 .06 1.745 
22:3 1.182 20 236.4 14.76 1.973 
= 2706 1.234 25 308 .5 19.26 2.574 

32.7 1.291 30 387 .3 24.18 3.232 
37.8 1.353 35 473 .6 29 .56 3.952 
42.7 1.418 40 567 .2 35.41 4.733 
47.4 1.485 45 668 .3 41.72 5.577 
Sr. 1.551 50 775.5 48 41 6.472 
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FERRIC CHLORIDE 


Spreciric Gravity or Aqgurous Ferric CaLoris Sonurions 
av 17.5° C. (FRANz) 





























Be | Boe ap TERN Geib geal eee 
bad 1.0073 1 10.07 0.6288 | 0.0841 
Zod 1.0146 2 20 .29 1.267 0.1693 
Bed 1.0219 3 30 .66 1.914 0.2558 
4.1 1.0292 4 41.17 2.570 0.3436 
Sik 1.0365 5 51.83 3.23 0.4325 
6.4 1.0489 6 62 .63 3.910 0.5227 
7.0 1.0513 if 73 .59 4.594 0.6141 
8.0 1.0587 8 84.70 5.287 0.7068 
9.0 1.0661 9 95.95 5.990 0.8007 
9.9 1.0734 10 107.3 6.701 0.8958 
10.9 1.0814 11 119.0 7.426 0.9927 
11.9 1.0894 12 130.7 8.161 1.091 
12.9 1.0974 13 142.7 8.906 1.191 
13.8 1.1054 14 154.8 - 9.661 1.291 
14.8 1.1134 15 167.0 10.438 1.394 
15.7 1.1245 16 179.4 11.20 1.497 
16.6 1.1297 17 192.0 11.99 1.603 
176 1.1378 18 204.8 12.79 1.709 
18.4 1.1458 19 217.7 13.59 1.817 
19,4 1.1542 20 230.8 14.41 1.926 
Pal iets: 1.1644 21 244.5 15.26 2.041 
21.6 1.1746 22 258.4. 16.13 2 157 
22.6 1.1848 23 212.5 17.01 2.274 
20 4 1.1950 24 286.8 17.90 2.393 
24.7 1.2052 25 301.3 18.81 2.514 
25.7 1.2155 26 316.0 19.73 2 .637 
26-7 1.2258 27 331.0 20 .66 2.762 
27:7 1.2365 28 346 .2 21.61 2.889 
28.7 1.2464 29 361.5 22 .56 3.016 
29.6 1.2568 30 STA. 23 .54 3.146 
30.6 1.2673 31 392.9 24.53 3.279 
31.5 1.2778 32 408 .9 25 .53 3.412 
82''5 1.2883 33 425.1 26 .54 3.548 
33.4 1.2988 34 441.6 27.57 3.685 
34.3 1.3093 35 458 .3 28.61 3.824 
35+1 1.3199 36 475.2 29 .66 8.965 
36.9 1.3305 37 492.3 30.73 4.108 
36.9 1.3411 38 509 .6 31.81 4.253 
STF L. 350% 39 O27 .2 32.91 4.399 
38.6 1.3622 40 544.9 34.02 4.547 
39.5 1.3746 41 563 .6 35.18 4.703 
40.5 1.3870 42 §82.5 36.37 4.861 
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FERRIC CHLORIDE (Continued) 


Spreciric Gravity or Aqueous Frrric CHLorRIDE SOLUTIONS 
AT 17.5° C. (FRANZ) 




















P E i: : 

eer) eee) Foca Bene; La ues || eae 
41.4 | 1.3994 43 601.7 37 .56 5.022 
42.3 | 1.4118 44 621.2 38.78 5.184 
43.2 | 1.4242 45 640 .9 40.01 5.348 
44.1 | 1.4367 46 660 .9 41.26 5.515 
44.9 | 1.4492 47 681.1 42.52 5.684 
45.8 | 1.4617 48 701.6 43 .80 5.855 
46.6 | 1.4742 49 722.4 45,.09 6.028 
47.5 | 1.4867 50 743 .4 46 .41 6.203 
48.4 | 1.5010 51 765.5 47.79 6.388 
49.3 | 1.5153 52 788 .0 49.19 6.576 
50.2 | 1.5296 53 810.7 50.61 6.765 
51.1 | 1.5439 “54 833 .7 52.05 6.957 
51.9 | 1.5582 55 857 .0 53.50 71152 
52.8 | 1.5729 56 880.8 54.99 7.351 
53.7 | 1.5876 57 904 .9 56.49 7.552 
54.5 | 1.6023 58 929 .3 58 .02 7.755 
55.3 | 1.6170 59 954 .0 59.56 7.962 
56.1 | 1.6317 60 979.0 61.12 8.170 








; FERRIC NITRATE 
Spreciric Gravity or Aqurous Ferric Nitrate So.vurions 




















* 
AT “jo C. 

ER BSS sal Sms abled Momead al lire 
9.9 1.0065 1 10.07 0.6283 | 0.0840 
ak 1.0144 2 20.29 1.267 0.1693 
4.3 1.0304 4 41.22 2.573 0.3440 
6.5 1.0468 6 62.81 3.921 0.5242 
8.7 1.0636 8 85.09 5.312 0.7101 
10.9 1.0810 10 108.1 6.748 0.9021 
13,1 1.0989 12 131.9 8.232 1.101 
15.2 1 la By 14 156.4 9.764 1.305 
17.3 1.1359 16 181.7 11.35 1.517 
19.5 1.1551 18 207 .9 12.98 1.735 
21.6 1.1748 20 235 .0 14.67 1.961 
26.9 1.2281 25 307 .0 19.17 2.562 
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FERRIC NITRATE 


Specrric Gravity or AquEous Ferric NitrATE SOLUTIONS 
AT 17.5° C. (FRANZ) 


























Be | ete] See See) Tee 
inh y2 1.0080 1 10.08 0.6293 | 0.0841 
213 1.0160 2 20.32 1.269 0.1696 
3.4 1.0240 3 30.72 1.918 0.2564 
4.5 1.0320 4 41.28 PHASY LC 0.3445 
5.6 1.0398 5 51.99 3.246 0.4339 
6.5 1.0472 6 62 .83 3.922 0.5244 
(OM 1.0546 7 73 .82 4.608 0.6161 
8.5 1.0620 8 84.96 5.304 0.7090 
9.4 1.0694 9 96.25 6.008 0.8032 
10.4 1.0770 10 LOM 6.723 0.8988 
11.4 1.0852 11 119.4 7.452 0.9962 
12.4 1.0934 12 131.2 8.191 1.095 
13.4 1.1016 13 143 .2 8.940 1.195 
14.3 1.1098 14 155.4 9.699 1.297 
15.3 1.1182 15 167.7 10.47 1.400 
16.3 1.1268 16 180.3 11.25 1.505 
17.3 1.1354 1 193.0 12.05 1.611 
18.3 1.1440 18 205.9 12.85 1.718 
19.2 1.1526 19 219.0 13 .67 1.828 
20.1 1,1612 20 232.2 14.50 1.938 
21 2 he Ral 21 246.0 15.35 2.053 
22.2 1.1812 22 259.9 16.22 2.169 
23.3 1.1912 23 274.0 17.10 2.286 
24.3 1.2012 24 288 .3 18.00 2.406 
25.3 1.2110 25 302.8 18.90 2.627 
26.3 1.2212 26 spl es) 19.82 2.650 
21. 1.2314 27 332.0 20.76 2.775 
28.2 1.2416 28 347 .6 21.70 2.901 
29.2 1.2518 29 363 .0 22 .66 3.029 
30.1 1.2622 30 378.7 23 .64 3.160 
Lael 1.2730 31 394.6 24.64 3.293 
a2 lL 1.2838 32 410.8 25.65 3.428 
33 .0 1.2946 33 427 .2 26.67 8.565 
33.9 1.3054 34 443.8 Qa 3.704 
384.9 1.3164 35 460.7 28.76 8.845 
35.8 1.3280 36 478.1 29.85 3.990 
36.8 1.3396 3d 495.7 30.94 4.136 
Sift 1.3512 38 61325 32.05 4,285 
38 .6 1.3628 39 531.5 33.18 4.435 
39.5 1.3746 40 549.8 34.32 4.589 
40.4 1.38864 41 568 .4 35.49 4.744 
41.3 1.3982 42 587.2 36 .66 4,901 
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FERRIC NITRATE (Continued) 


Gprciric Gravity or Aqunous Frrric Nitrate Sonutions 
at 17.5° C. (FRANz) 























Per cent . per F 
Bé. Speer. | Fe(NOs)s See as a Bes 
42.2 1.4100 43 606.3 By exets, 5.060 
43.0 1.4218 44 625.6 39.05 5. 22k 
43.9 1.4338 45 645 .2 40.28 5.384 
44.8 1.4465 46 665 .4 41.54 5.553 
45.6 1.4592 47 685.8 42.81 Dace 
46.5 1.4719 48 706.5 44.11 5.896 
47.3 1.4846 49 727.6 45.41 6.071 
48 .2 1.4972 50 748 .6 46.73 6.247 
49.1 13 5122 51 771.2 48.15 6.436 
50.1 Logis 52 794.1 49 58 6.627 
51.0 1.5422 53 817.4 51.03 6.821 
51.9 175572 54 840.9 52.49 van WA 
52.8 1.5722 55 864.7 53 .98 7.216 
53.8 1.5892 56 890.0 55.56 7.427 
54.7 TeGOG2 le Ov 915.5 57:15 7.640 
551 1.6232 58 941.5 58.77 7.857 
56.6 1.6402 59 967 .7 60.41 8.076 
So 1.6572 60 994.3 62.07 8.298 
58.5 1.6764 61 1023 63 . 84 8.534 
59.5 1.6956 62 1051 65.63 8.773 
60.4 1.7148 63 1080 67 .44 9.016 
61.4 1.7340 64 1110 69.28 9.261 
62.3 1.7532 65 1140 71.14 9.510 
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FERRIC SULFATE 
Spreciric Gravity or Aqunous Ferric Sutrate SoLuTIONs 























Vieeh ty 
AT 75 C. 

Bé.==|-Bpvane—1 Reisen | Gaye —| Ube. per A a 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.0 1.016 2 20.32 1.269 0.1696 
4.7 1.033 4 41.32 2.579 0.3448 
6.9 1.050 6 63 .00 3.933 0.5258 
9.1 1.067 8 85.36 5.329 0.7124 
11.2 1.084 10 108.4 6.767 0.9046 
13.5 1.103 12 132.4 8.263 1.105 
15.8 1.122 14 LO 9.806 1.311 
17.9 1.141 16 182.6 11.40 1.524 
20-1 Bolte: 18 209.0 13.05 1.744 
22,2 1.181 20 236 .2 14.75 1.971 
28.2 1.241 25 310.3 19.37 2.590 
34.1 1.307 30 392.1 24.48 3.272 
39.6 1.376 35 481.6 30.06 4.019 
44.9 1.449 40 579.6 36.18 4.837 
50.1 1.528 45 687.6 42 .92 5.738 
59.1 1.613 50 806.5 50.35 6.730 
59.9 1.703 55 936 .7 58 .47 7.817 
64.4 1.798 60 1079 67.35 9.003 
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FERROUS SULFATE 
Specurc Graviry or AquErous Ferrous SunFratTe SOLUTIONS 






































1s 4 
AT Fo “e 
Be, | A Mi 
0.1 | 1.0007 0.2 2.001 0.1249 | 0.0167 
0.4 | 1.0028 0.4 4.011 0.2504 | 0.0335 
0.7 | 1.0046 0.6 6.028 | 0.3763 | 0.0503 
0.9 | 1.0065 0.8 8.052 | 0.5027 | 0.0672 
1.2 | 1.0085 1.0 10.09 0.6296 | 0.0842 
-2.6 | 1.0180 2 20.36 1.271 0.1699 
eer 1 087% 4 41.50 2-541 0.3463 
“7-9 | 1.0575 6 63.45 3.961 0.5295 
10.6 | 1.0785 8 86 .28 5 386 0.7200 
13.2 | 1.1000 10 110.0 6.867 0.9180 
15.8 | 1.1220 12 134.6 8.405 1.124 
18.3 | 1.1445 14 160.2 10.00 yea? 
20.8 | 1.1675 16 186.8 11.66 1.559 
23.2 | 1.1905 18 214.3 13.38 1.788 
25.5 | 1.2135 | . 20 242.7 15.15 2.025 
} 
Per cent q 
Be: J Sp. er. FesO. + | Gk | TBE per | Ebspet 
, | 
0.1 | 1.0007-| 0.366 3.663 | 0.2287 | 0.0306 
0.4‘) 1.0028} (0.732 7.841 | 0.4583 | 0.0613 
0.7 | 1.0046} ‘1.10 11.03 0.6887 | 0.0921 
0.9 | 1.0065 | 1.46 14.74 0.9200 | 0.1230 
1.2 | 1.0085'} °1.83 18.46 1.152 0.1540 
2.6 | 1.0180 | ‘3.66 37.26 2.326 0.3110 
5.2 | 1.0375} 7.32 75.95 45742 0.6339 
7.9 | 1.0575’ |) 11.0 116.1 7.249 0.9691 
10.6 | 1.0785 | 14.6 157.9 9.858 1.318 
13.2 | 1.1000 | 18.3 201.3 12.57 1.680 
15.8 | 1.1220 | 22.0 246.4 15.38 2.056 
18.3 | 1.1445 | 25.6 293 .3 18.31 2.447 
20 43,..141.1675> | 20.3 341.9 21.34 2.853 
23.2 | 1.1905 | 32.9 392.2 24.48 3.273 
25.5 | 1.2135 | 36.6 | 444.2 Piette 3.707 
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FLUOSILICIC ACID 
Sprciric Graviry or Aqueous Fruosmicic Acm SoLuTIoNs 




















AT Wib> © 
Pa a 
spe | SESE b= Siete ae ga 
1.0080 1 10.080 0.6293 0.0841 
1.0161 2 20.322 1.269 0.1696 
1.0242 3 30.726 1.918 0.2564 
1.0324 4 41.296 2.578 0.3446 
1.0407 5 52.035 3.249 0.4342 
1.0491 6 62.946 3.930 0.5253 
1.0576 7 74.032 4.622 0.6178 
1.0661 8 85.288 5.325 0.7117 
1.0747 9 96.723 6.038 0.8072 
1.0834 10 — 108.340 6.764 0.9041 
1.0922 11 120.142 7.500 1.003 
1,1011 12 132.132 8.249 1.103 
1.1100 13 144.300 9.009 1.204 
1.1190 14 156.660 9.780 1.307 
1.1281 15 169.215 10.56 1.412 
1.1373 16 181.968 11.36 1.519 
1.1466 17 194.922 12.17 1.627 
1.1559 18 208 .062 12.99 1.736 
1.1653 19 221.407 13.82 1.848 
1.1748 20 234.960 14.67 1.961 
LL Sa 21 248.724 15.53 2.076 
1.1941 22 262.702 16.40 2.192 
1.2038 23 276.874 17.29 2.311 
1.2136 24 291 . 264 18.18 2.431 
1.2235 25 305.875 19.10 2.553 
1.2335 26 320 710 20.02 2.676 
1.2436 27 335.772 20.96 2.802 
1.2537 28 351.036 21.92 2.929 
1.2639 29 366.531 22.88 3.059 
1.2742 30 382, 260 23.86 » 3.190 
1 2846 31 398 . 226 24.86 3.323 
1.2951 32 414.432 25.87 3.459 
1.3056 33 430.848 26.90 3.596 
1.3162* 34 447 508 27 . 94 3.735 
1,4634** | 60.78% 889.455 55.53 7.423 

at 25° C 


eS ee Oe Oe Oe ee a ee ee 
* F, Stolba—Jour. prakt. Chem. 90, 193 (1864). ** C. A. Jacobson—J. 
Phys. Chem. 28, 508 (1924). 
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FORMIC ACID 
Sprciuric Gravity oF Aqurous Formic Acip Soxuutions 





























20° 
AT fo C.* 
Per cent G. per Lbs. per Lbs. per 
BE. Sp. er HCO:H liter cu. ft. gal. 
Pee. 0.9982 OSS des Ae wv) UN 8 lo a BL. 
0.3 1.0019 1 10.02 0.6255 0.0836 
0.6 1.0044 2 20.09 1.254 0.1676 
1.0 1.0070 3 30.21 1.886 0.2521 
1.3 1.0093 4 40.37 2.520 0.3369 
1.6 1.0115 5 50.58 32157 0.4221 
2.0 1.0141 6 60.85 3.798 0.5078 
2.4 1.0170 7 71.19 4.444 0.5941 
2.8 1.0196 8 81.57 5.092 0.6807 
3.1 1.0221 9 91.99 5.743 0.7677 
375 1.0246 10 102.5 6.396 0.8551 
3.8 1.0271 11 113.0 7.053 0.9429 
4.2 1.0296 12 123.6 7.713 1.031 
4.5 1.0321 13 134.2 - 8.376 1.120 
4.8 1.0345 14 144.8 9.041 1.209 
5.2 1.0370 15 155.6 9.711 1.298 
6.5 1.0393 16 166.3 10.38 1.388 
5.8 1.0417 17 177.1 11.06 1.478 
6.1 1.0441 18 187.9 11.73 1.568 
6.4 1.0464 19 198.8 12.41 1.659 
6.8 1.0488 20 209.8 13.09 1.750 
Bil 1.06512 21 220.8 13.78 1.842 
7.4 1.0537 22 231.8 14.47 1.935 
ia 1.0561 23 242.9 15.16 2.027 
8.0 1.0585 24 254.0 15.86 2.120 
8.3 1.0609 25 265.2 16.56 2.213 
8.6 1.0633 26 276.5 17.26 Ve 233807 
8.9 1.0656 27 DSi |. 17.96 2.401 
9.3 1.0681 28 299.1 18.67 2.496 
9.6 1.0705 29 310.4 19.38 2.591 
9.9 1.0729 30 321.9 20.09 2.686 
10.2 1.0753 31 333.3 20.81 2.782 
10.5 1.0777 32 344.9 21.53 2.878 
10.7 1.0800 33 356.4 22.25 2.974 
11.0 1.0823 34 368.0 22.97 3.071 
11.3 1.0847 35 379.6 23.70 3.168 
11.6 1.0871 36 391.4 24.43 3.266 
11.9 1.0895 37 403.1 25. 17. 3.364 
12.2 1.0919 38 414.9 25.90 3.463 
12.5. 1.0940 39 426.7 26.64 3.561 
T2oe 1.0963 40 438.5 27.38 3.660 
13.1 1.0990 41 450.6 28.13 3.760 
13.4 1.1015 42 462.6 28.88 3.861 
13.6 1.1038 43 474.6 29.63 3.961 
13.9 1.1062 44 486.7 30.38 4.062 
14.2 1.1085 45 498.8 31.14 4.163 
14.5 1.1108 46 511.0 31.90 4.264 
14.7 1.1130 47 523.1 32.66 4.365 
15.0 1.1157 48 535.5 33.43 4.469 
15.4 1.1185 49 548.1 34.21 4.574 
15.6 1.1207 50 560.4 34.98 4.676 
15.8 1.1223 51 572.4 35.73 4.777 
16.0 1.1244 52 584.7 36.50 4.879 
16.3 1.1269 53 597.3 37.28 4.984 
16.6 1.1295 54 609.9 38.08 5.090 
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FORMIC ACID (Continued) 
Sprcrrrc Gravity or Aqusous Formic Acrp SoLuTions 


























20° 
AT ro Cr 
Per cent G. per Lbs. per Lbs. 

BE. Sp. gr. HCO2H liter cu. ft. peli 
16.9 1.1320 55 622.6 38.87 5.196 
17.2 1.1342 56 635.2 39.65 5.300 
17.4 1.1361 57 647.6 40.43 5,404 
17.6 1.1381 58 660.1 41.21 5.509 
17.8 1.1401 59 672.7 41.99 5.613 
18.1 1.1424 60 685.4 42.79 5.720 
18.3 1.1448 61 698.3 43.59 5.828 
18.6 1.1473 62 711.3 44.41 5.936 
18.8 1.1493 63 724.1 45.20 6.042 
19.1 1.1517 64 737.1 46.01 6.151 
19.4 1.1543 65 750.3 46.84 6.261 
19.6 1.1565 66 763.3 47.65 6.370 
19.8 1.1584 67 776.1 48.45 6.477 
20.0 1.1604 68 789.1 49.26 6.585 
20.3 1.1628 69 802.3 50.09 6.696 
20.6 1.1655 70 815.9 50.93 6.808 
20.8 1.1677 71 829.1 51.76 6.919 
21.1 1.1702 72 842.5 52.60 7.031 
21.4 1.1728 73 856.1 53.45 7.145 
21.6 1.1752 74 869.6 54.29 73287 
21.8 1.1769 75 882.7 55.10 7.366 
22.0 1.1785 76 895.7 55.91 7.474 
22.1 1.1801 77 908.7 56.73 7.583 
22.3 1.1818 78 921.8 57.55 7.693 
22.5 1.1837 79 935.1 58.38 7.804 
2287 1.1860 80 948.8 59.23 7.918 
22.9 1.1876 81 962.0 60.05 8.028 
2341 1.1896 82 975.5 60.90 8.141 
23.3 1.1914 83 988.9 61.73 8.252 
23.5 1.1929 84 1002 62.55 8.362 
2357 1.1953 85 1016 63.43 8.479 
23.9 1.1976 86 1030 64.30 8.595 
24.1 1.1994 87 1043 65.14 8.708 
24.3 1.2012 88 1057 65.99 8.821 
24.5 1.2028 89 1070 66.83 8.933 
24.6 1.2044 90 1084 67.67 9.046 
24.8 1.2059 91 1097 68.51 9.158 
25.0 1.2078 92 1111 69.37 9.273 
25.2 1.2099 93 1125 70.24 390 
25.3 1.2117 94 1139 71.10 9.505 
25.6 1.2140 95 1153 72.00 9.625 
25.7 1.2158 96 1167 72.86 9.740 
25.9 1.2170 97 1180 73.69 9.851 
26.0 1.2183 98 1194 74.5 9.9 

26.2 1.2202 99 1208 75.41 10.08 

26.3 1.2212 100 1221 76.24 10.19 
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GLYCEROL 
Sprcrric Graviry or Aqurous Grycerot (GiyrceRtIn) Souv- 
, 20° 
? TIONS AT “ye GC 
Per cent G. per Lbs. per Lbs. per 
in Sper | CsHsOs | liter cu. ft. gal. 
ata al ES ee ee 
SES | 0.9982 OUR: | Rab 8 4 BORER E |) bo. x 
0.1 1.0006 1 10.01 0.6246 0.0885 
0.4 1.0030 2 20.06 1.252 0.1674 
0.8 1.0053 3 30.16 1.883 0.2517 
sep 1.0077 4 40.31 2.516 0.3364 
1.5 1.0101 5 50.51 3.153 0.4215 
1.8 1.0125 6 60.75 3.792" 0.5070 
2.1 1.0149 7 71.04 4.435 0.5929 
2.5 1.0173 8 81.38 5.081 0.6792 
2.8 1.0197 9 91.77 5.729 0.7659 
3.1 1.0221 10 102.2 6.381 0.8530 
3.5 1.0246 11 112.7 7.036 0.9406 
: 3.8 1.0271 12 123.3 7.694 1.029 
4.1 1.0295 13 133.8 8.355 1.117 
4.5 1.0320 14 144.5 9.019 1.206 
4.8 1.0345 15 155.2 9.687 1.295 
5.2 1.0370 16 165.9 10.36 1.385 
5.5 1.0395 17 176.7 11.03 1.475 
5.8 1.0420 18 187.6 11.71 1.565 
6.2 1.0445 19 198.5 12.39 1.656 
6.5 1.0470 20 209.4 13.07 1.747 
6.8 1.0495 21 220.4 13.76 1.839 
7.2 1.0520 22 231.4 14.45 1.931 
75 1.0545 23 242.5 15.14 2.024 
7.8 1.0571 24 253.7 15.84 2.117 
8.2 1.0597 25 264.9 16.54 2.211 
8.5 1.0622 26 276.2 17.24 2.305 
8.8 1.0648 27 287.5 17.95 2.399 
9.2 1.0674 28 298.9 |. 18.66 2.494 
9.5 1.0700 29 310.3 19.37 2.590 
9.8 1.0727 30 321.8 20.09 2.686 
10.2 1.0753 31 333.3 20.81 2.782 
10.5 1.0780 32 345.0 21.53 2.879 
10.8 1.0806 33 356.6 22.26 2.976 
11.2 1.0833 34 368.3 22.99 3.074 
| 11.5 1.0860 35 380.1 23.73 3.172 
| 11.8 1.0887 36 391.9 24.47 3.271 
| 12.1 1.0914 37 403.8 25.21 3.370 
| 12.5 1.0941 38 415.8 25.95 3.470 
12.8 1.0968 39 427.8 26.70 3.570 
13.1 .| 1.0995 40 439.8 27.46 3.670 
13.4 1.1022 41 451.9 28.21 3.771 
13.8 1.1049 42 464.1 28.97 3.873 
14.1 1.1075 43 476.2 29.73 3.974 
14.4 1.1102 44 488.5 30.49 4.077 
14.7 1.1128 45 500.8 31.26 4.179 
me | 15.0 1.1155 46 513.1 32.03 4.282 
15.3 1.1182 47 525.6 32.81 4.386 
j 15.6 1.1209 48 538.0 33.59 4.490 
16.0 1.1236 49 550.6 34.37 4.595 
16.3 1.1263 50 563.2 35.16 4.700 
16.6 1.1290 51 575.8 35.94 4.805 
16.9 1.1317 52 588.5 36.74 4.91] 
17.2 1.1344 53 601.2 37.53 5.017 
17.5 1.1371 54 614.0 38.33 5.124 
ee  ——————— 
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GLYCEROL (Continued) 
Spretrric Gravity or AquEous GiyceRoL (GLYCERIN) Souu- 























207 
TIONS AT “yo Gs 
Do a Se 
Per cent G. per Lbs. per Lbs. per 
Bé Sp. er ' C3H 303 liter cu. ft. gal 
a es re eb ee eee 

17.8 1.1398 55 626.9 39.13 5.232 
18.1 1.1425 56 639.8 39.94 5.339 
18.4 1.1452 ’ 57 652.8 40.75 5.447 
18.7 1.1479 58 665.8 41.56 5.556 
19.0 1.1506 59 678.9 42.38 5.665 
19.3 1.1533 60 692.0 43.20 aui75 
19.6 1.1560 61 705.2 44.02 5.885 
19.9 1.1587 62 718.4 44.85 5.995 
20.2 1.1614 63 T3157 45.68 6.106 
20.5 1.1642 64 745.1 46.51 6.218 
20.8 1.1670 65 758.6 47.35 6.330 
21.0 1.1697 66 772.0 48.19 6.443 
21.3 1.1724 67 785.5 49.04 6.555 
21.6 1.1752 68 799.1 49.89 6.669 
21.9 1.1780 69 812.8 50.74 6.783 
22.2 1.1808 70 826.6 51.60 6.898 
22.5 1.1836 71 840.4 52.46 7.013 
22.8 1.1863 72 854.1 53.32 7.128 
23.1 1.1890 73 868.0 54.18 7.243 
23.3 1.1917 74 881.9 55.05 7.359 
23.6 1.1944 75 895.8 55.92 7.476 
-23.9 1.1971 76 909.8 56.80 7.592 
24.2 1.1998 77 923.8 57.67 7.710 
24.4 1.2025 78 938.0 58.55 7.827 
24.7 1.2052 79 952.1 59.44 7.945 
25.0 1.2079 80 966.3 60.32 8.064 
25.2 1.2106 81 980.6 61.22 8.183 
25.5 1.2133 82 994.9 62.11 8.303 
25.8 1.2160 83 1009 63.01 8.423 
26.0 1.2187 84 1024 63.91 8.543 
26.3 1.2214 85 1038 64.81 8.664 
26.5 1.2241 86 1053 65.72 8.785 
26.8 1.2268 87 1067 66.63 8.907 
aid 1.2294 88 1082 67.54 9.028 
27.3 1.2320 89 1096 68.45 9.150 
27.6 1.2347 90 1111 69.37 9.273 
27.8 1.2374 91 1126 70.29 9.397 
28.1 1.2401 92 1141 71.22 9.521 
28.3 1.2428 93 1156 72.15 9.645 
28.6 1.2455 94 1171 73.09 9.770 
28.8 1.2482 95 1186 74.03 9.896 
29.1 1.2508 96 1201 74.96 10.02 
29.3 1.2534 97 1216 75.90 10.15 
29.5 1.2559 98 1231 ~ 76.83 10.27 
29.8 1.2584 99 1246 y i ews 10.40 
30.0 1.2609 100 1261 78.71 10.52 
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HYDROCHLORIC ACID 
Seecrric Graviry or Aqueous Hyprocuioric Acip Souv- 


20° 
TIONS aT ——C.* 























by 
Lbs. 

Spits PEE | ce). AER) ee 
0.5 1.0032 1 | 10.03 0.6263 | 0.0837 
1.2 1.0082 2 20.16 1.259 0.1683 
2.6 | 1.0181 40.72 2.542 0.3399 
3.9 | 1.0279 6 61.67 3.850 0.5147 
5.3 | 1.0376 8 83.01 5.182 0.6927 
6.6 | 1.0474 10 104.7 6.539 0.8741 
7.9 | 1.0574 12 126.9 7.921 1.059 
9.2 | 1.0675 14 149.5 9.330 1.247 
10.4 | 1.0776 16 172.4 10.76 1.439 
11.7 | 1.0878 18 195.8 12.22 1.634 
12.9 | 1.0980 20 219.6 13.71 1.833 
14.2 1.1083 22 243.8 15.22 2.035 
15.4 | 1.1187 24 268 .5 16.76 2.241 
16.6 | 1.1290 26 293.5 18.32 2.450 
17.7 | 1.1392 28 319.0 19.91 2.662 
18.8 | 1.1493 30 344.8 21.52 2.877 
19.9 |} 1.1593 32 371.0 23.16 3.096 
21.0 | 1.1691 34 397,.5 24.81 3.317 
22.0 | 1.1789 36 424.4 26.49 3.542 
23.0 | 1.1885 38 451.6 28.19 3.769 
24.0 |} 1.1980 40 479.2 29 .92 3.999 
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HYDROCHLORIC ACID 
Authority— W. C. FerGuson - aT 
This table has been approved and adopted as a standard by 
the Manufacturing Chemists’ Association of the United States. 
Specific Gravitydeterminations were made at 60° F., com- 
pared with water at 60° F. : 
From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 


145 
Sp. Gr. 


Baumé Hydrometers for use with this table must be graduated 
by the above formula which formula should always be printed 


on the scale. <i 
Atomic weights from F. W. Clarke’s table of 1901. O =16. 


Baumé = 145 — 


Allowance for Temperature 

















10° — 15° Bé. — 1/40° Bé. or .0002 Sp. Gr. for 1° F. 

15% — 22° BéSL 1/30° BéSor|.0003: 7) (Fe 1P rg 

92° _ 25° Bé.-+ 1/28° BéXor 000385. 7” #751? Hd 
Bé° | Sp. gr. Tel eee 
1.00 } 1.0069 : 4 : 0761) 45.22 |15.22 
2.00 ) 1.0140 } c F .0781) 15.62 | 15.62 
3.00 | 1.0211 : 4 : .O801} 16.02 | 16.01 
4.00 | 1.0284 : 0821] 16.42 | 16.41 
5.00 | 1.0357 0841) 16.82 | 16.81 
bd. 20 | 170875 0861) 17.22 | 17.21 
5.50° | 1.0394 O881}°17.62-)- 17-61 
5.75 | 1.0413 0902) 18.04 | 18.01 
6.00 | 1.0432 0922) 18.44 | 18.41 
6.25 | 1.0450 0943) 18.86 | 18.82 
6.50 | 1.0469 0964; 19.28 | 19.22 
6.75 | 1.0488 0985| 19.70 | 19.63 
7.00 | 1.0507 ‘ : : . 1006] 20.12 | 20.04 
7.25) 1.0526 ; : : .1027| 20.54 | 20.45 
7.50 | 1.0545 i : “fs . 1048} 20.96 | 20.86 
7.75 | 1.0564 » Ly ; . 1069] 21.38 | 21.27 
8.00 | 1.0584 6 : ; . 1090; 21.80 | 21.68 
8.25 | 1.0603 é . OS : . 1111] 22.22.) 22.09 
8.50 | 1.0623 46 .48 y . 1182} 22.64 | 22.50 
8.75 | 1.0642 . 8 2. : . 1154} 23.08 | 22.92 
9.00 | 1.0662 Te . 26 .2e . 1176) 28.52 |°23.33 
9.25 | 1.0681 3.6 alot nh) .1197| 28.94 | 23.74 
9.50 | 1.0701 4.0% . .75| 1.1219} 24.38 | 24.16 
9.7 | Li. 0721 A JA . . 1240|- 24.80 | 24.57 
10.00 | 1.0741 . 82 . 8 ; . 1248] 24.96 | 24.738 
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Meridia Ola rt: (Oa Gy. ao Lilpeas OlNl a 
Be* | Sp.cr, |otwe [Pe Ber | Spier | Two {Percent 
16.2 | 1.1256 | 25.12 | 24.90} 20.9 | 1.1684) 33.68 | 33.12 
16.3 | 1.1265 | 25.30 | 25.06) 21.0 | 1.1694; 33.88 | 33.31 
16.4 | 1.1274 | 25.48 | 25.23] 21.1 | 1.1703) 34.06 | 33.50 
16.5 | 1.1283 | 25.66 | 25.39] 21.2 | 1.1713) 34.26 | 33.69 
16.6 | 1.1292 | 25.84 | 25.56} 21.3 | 1.1722) 34.44 | 33.88 
16.7 | 1.1301 | 26.02 | 25.72} 21.4 | 1.1732) 34.64 | 34,07 
16.8 | 1.1310 | 26.20 | 25.89] 21.5 | 1.1741) 34.82 | 34.26 
16.9 | 1.1319 | 26.38 | 26.05) 21.6 | 1.1751) 35.02 | 34.45 
17.0 | 1.1328 | 26.56 | 26.22] 21.7 | 1.1760) 35.20 | 34.64 
17.1 | 1.1336 | 26.72 | 26.39] 21.8 | 1.1770} 35.40 | 34.83 
17.2 | 1.1345 | 26.90 | 26.56] 21.9 | 1.1779} 35.58 | 35.02 
17.3 | 1.1854 | 27.08 | 26.73) 22.0 } 1.1789) 35.78 | 35.21 
17.4 |- 1.1363 | 27.26 | 26.90) 22.1 | 1.1798} 35.96 | 35.40 
17.5. | 1.1372 | 27.44 | 27.07] 22.2 | 1.1808) 36.16 | 35.59 
17.6 | 1.1381 | 27.62 | 27.24) 22.3 } 1.1817} 36.34 | 35.78 
17.7 | 1.1390 | 27.80 | 27.41] 22.4 | 1.1827) 36.54 | 35.97 
17.8 | 1.1899 | 27.98 | 27.58] 22.5 | 1.1836) 35.72 | 36.16 
-47.9-| 1.1408 | 28:16 | 27.75} 22.6) 1.1846) 36. 92°} 36.35 
18.0 | 1.1417 | 28.34 | 27.92) 22.7 | 1.1856) 37.12 | 36.54 
18.1 | 1.1426 | 28.52 | 28.09) 22.8 | 1.1866} 37.32 | 36.73 
18.2 ; 1.1435 | 28.70 | 28.26) 22.9 | 1.1875} 37.50 | 36.93 
18.3 | 1.1444 | 28.88 | 28.44] 23.0 | 1.1885] 37.70 | 37.14 
18.4 |. 1.1453 | 29.06 | 28. 61) 23,1} 1.1895} 37.90, | 37,36 — 
18.5 | 1.1462 | 29.24 | 28.78) 23.2 | 1.1904} 38.08 | 37.58 
18.6 | 1.1471 | 29.42 28.95) 23.3 | 1.1914) 38.28 | 37.80 
18.7 | 1.1480 | 29.60 | 29.13) 23.4 | 1.1924| 38.48 | 38.03 
48-8 |1.1489 | 29.78 |-29. 30! 23.5 ) 1.1934} 38.68 } 38.26 
18.9.) 1.14 29.96 | 29.48] 23.6 |.1.1944| 38.88 | 38.49 
19.0 | 1.1508 | 30.16 | 29.65] 23.7 | 1.1953] 39.06 | 38.72 
19.1 | 1.1517 | 30.34 | 29.83} 23.8 | 1.1963) 39.26 | 38.95 
19.2 | 1.1526 | 30.52 | 30.00] 23.9 | 1.1973] 39.46 | 39.18 
19.3 | 1.1535 | 30.70 | 30.18] 24.0 | 1.1983} 39.66 | 39.41 
19.4 | 1.1544 | 30.88 | 30.35] 24.1 | 1.1993} 39.86 | 39.64 
19/5 | 1.1554 | 31.08 | 30.53) 24.2 | 4.2003) 40.06 | 39.86 
19.6 | 1.1563 | 31.26 | 30.71) 24.3 | 1.2013) 40.26 | 40.09 
19.7 | 1.1572 | 31.44 | 30.90} 24.4 | 1.2023) 40.46 | 40.32 
19.8 | 1.1581 | 31.62 | 31.08] 24.5 | 1.2033] 40.66 | 40.55 
19.9 | 1.1590 | 31.86 | 31.27] 24.6 | 1.2043) 40.86 | 40.78 
20.0'| 1.1600 | 32.00 | 31.45) 24.7 | 1.2053) 41.06 | 41.01 
20/1-| 1.1609'} 32.18 | 31.64] 24.8 | 1.2063) 41.26 | 41.24 
20.2 | 1.1619 | 32.38 | 31.82] 24.9 | 1.2073] 41,46 | 41.4% 
90.3 | 1.1628 | 32.56 | 32.01] 25.0 | 1.2083] 41.66 | 41.72 
20.4 | 1.1637 | 32.74 | 32.19] 25.1 | 1.2093] 41.86 | 41.99 
20.5 | 1.1647 | 32.94 | 32.38] 25.2 | 1.2103) 42.06 | 42.30 
20.6 | 1.1656 | 33.12 | 32.56] 25.3 | 1.2114) 42.28 | 42.64 
20.7 | 1.1666 | 33.32 | 32.75] 25.4 | 1.2124) 42.48 | 43.01 
20.8 | 1.1675 | 33.50 | 32.93] 25.5 | 1.2134) 42.68 | 43.40 
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HYDROCYANIC ACID é 
Specific Graviry oF AquEous Hyprocyanic Acip Sonutions 
































WH. 
AT jo C. 
BE. Sp. a} Ea gert |  G:per Eee PEA 1 pes bee 
54.4 | 0.759 80 | 607.2 37.91 5.067 
56.2 | 0.752 | 82 616.6 38.49 5.146 
57.9 | 0.745 84 | 625.8 39 .07 5.222 
59.7 | 0.738 86 634.7 39.62 5.297 
61.5 | 0.731 88 643.3 | 40.16 5.368 
63.4 | 0.724 90 651.6 40.68 5.438 
65.3 | 0.717 92 659.6 41.18 5.505 
66.9 | 0.711 94 668.3 41.72 5.577 
68.9 | 0.704 96 675.8 42.19- 5.640 
70.9 | 0.697 98 683.1 42.64 5.700 
"72.6 | 0.691 100 691.0 43.14 5.767 








10.3 0.998 1 9.98 0.6230 0.0833 
10.6 0.996 2 19.92 1.244 0.1662 
11.0 0.993 4 39.72 2.480 0.3315 
11.4 0.989 6 59 .34 3.704 0.4952 
12.3 0.984 8 78 .72 4.914 0.6569 
13.2 0.978 10 97.80 6.105 0.8162 
14.2 0.971 H 116.5 7.274 0.9724 
15.2 0.964 14 135.0 8.425 1.126 
16.4 0.956 16 153.0 9.549 1.276 
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HYDROFLUOSILICIC ACID 


Speciric Graviry or Aqusous Hyproriuosmicic Aci 
Sonurions at 17.5° C. (Srousa) 


























me | sre | nee | Ger | Tee | eet 
0.6 | 1.0040 0.5 5.020} 0.3134] 0.0419 
1.2 | 1.0080 1.0 10.08 0.6293 | 0.0841 
1.7 | 1.0120 1.5 15.18 0.9476 | 0.1267 
2.3 | 1.0161 2.0 20 .32 1.269 0.1696 
2.9 | 1.0201 2.5 25.50 1.592 0.2128 
3.4 | 1.0242 3.0 30.73 -| 1.918 0.2564 
4.0 | 1.0283 3.5 35.99 2.247 0.3004 
4.6 | 1.0324 4.0 41.30 2.578 0.3446 
5.1 | 1.0366 4.5 46 .65 2.912 0.3893 
5.7 | 1.0407 5.0 52.04 3.248 0.4342 
6.2 | 1.0449 5.5 57.47 3.588 0.4796 
6.8 | 1.0491 6.0 62.95 3.930 0.5253 
7.3 | 1.0533 6.5 68 .46 4.274 0.5714 
7.9 | 1.0576 7.0 74.03 4.622 0.6178 
8.4 | 1.0618 7.5 79.64 4.971 0.6646 
9.0 | 1.0661 8.0 85.29 5.324 0.7118 
9.5 | 1.0704 8.5 90 .98 5.680 0.7593 
10.1 | 1.0747 9.0 96.7 6.038 0.8072 
10.6 | 1.0791 9.5 102.5 6.400 0.8555 
11.2 | 1.0834 10.0 108.3 6.763 0.9041 
41.7 | 1.0878 | 10.5 114.2 7.130 0.9532 
12.2 | 1.0922} 11.0 120.1 7.500 1.003 
12.8 | 1.0966 | 11.5 126.1 |- 7.873 1.052 
13.3 | 1.1011-; 12.0 132.1 8.249 | 1.103 
13:8 | 1.1055 | 12.5 138.2 8.627 1.153 
14.4 | 1.1100; 13.0 144.3 9.008 1.204 
14.9 | 1.1145 | 13.5 150.5 9.393 1.256 
15.4} 1.1190 | 14.0 156.7 | 9.780 | 1.307 
16.0 | 1.1236 | 14.5 162.9 | 10.17 1.360 
16.5 | 1.1281 | 15.0 169.2 |_ 10.56 1.412 
7.0) | 1.1327 | 15.5 175.6 10.96 1.465 
17.5 | 1.1373 | 16.0 182.0 11.36 | 1.519 
48.0 | 1.1419} 16.5 | 188.4 | 11.76 | 1.572 
18.5 | 1.1466 | 17.0 | 194.9 | 12.17 | 1.627 
19.0 | 1.1512 | 17.5 | 201.5 12.58 | 1.681 
19.6 | 1.1559 | 18.0 208 .1 12.99 | 1.736 
20.1 | 1.1606 | 18.5 | 214.7 13.40 1.792 
20.6 | 1.1653 | 19.0 221.4 13.82 1.848 
ai io.).1..1701 19.:5..).228.2 14.24 1.904 
21.6 | 1.1748 | 20.0 | 235.0 14.67 1.961 
22.1 | 1.1796 | 20.5 241.8 15.10 2.018 
22.6 | 1.1844 | 21.0 248.7 15.53 2.076 
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HYDROFLUOSILICIC ACID (Continued) 


Sprciric Gravity or AQurous Hyprorivosmicie Acin 
SoLutions at 17.5° C. (Stoxpa) 


+ 





























| Lbs. F 
Be. | Sper | Tigi | Gite oo ee 
28 Ted poodles oH 21.5 255.7 15.96 2.134 
23.6 | 1.1941 22.0 262.7 16.40 2.192 
24-1 | 171989 22.5 269.8 16.84 2.251 
24.6 | 1.2038 23.0 276.9 17 .28 2.311 
25.0 | 1.2087 23.5 284.0 17.73 2.370 
25.5 | 1.2136 24.0 291.3 18.18 2.431 
26.0 | 1.2186 24.5 298 .6 18.64 2.492 
26.5 | 1.2235 25.0 305.9 19.09 2.553 
27.0 | 1.2285 25.5 313.3 19.56 2.614 
27.5 | 1.2335 26.0 320.7 20.02 2.676 
27.9 | 1.2385 26.5 328 .2 20.49 2.739 
28.4 | 1.2436 27.0 335.8 20.96 2.802 
28.9 | 1.2486 27.5 343 .4 21.44 2.865 
29.3 | 1.2537 28.0 351.0 21.91 2.929 
29.8 | 1.2588 28.5 358.8 22.40 2.994 
30.3 | 1.2639 29.0 366.5 22.88 3.059 
30.7 | 1.2691 29.5 374.4 23.37 3.124 
31.2 | 1.2742 30.0 382.3 23 .86 3.190 
Slides | Le 2194. 30.5 390 .2 24.36 3.256 
32.1 1.2846 31.0 398 .2 24.86 3.3823 
32.6 | 1.2898 31.5 406.3 25.36 3.391 
33.0 | 1.2951 32.0 414.4 25.87 3.459 
33.5 | 1.3003 32.5 422.6 26 .38 3.527 
34.0 | 1.3056 33.0 430.8 26.90 3.596 
34.4 | 1.3109 33.5 439.2 27.41 3.665 
34.8 | 1.3162 34.0 447 .5 27.94 3.735 
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MAGNESIUM CHLORIDE 
Spxrctric Gravity oF AQUEOUS MaGnusium CHLORIDE Sous 


20 
TIONS AT —> C.* 






































4° 
rE 
Bee | heros’) Avert] ithe por | | Lhe pe 
eee ee 
2:1 1.0146 2 20.29 1.267 0.1693 
4.4 1.03811 4 41.24 2.575 0.3442 
6.6 1.0478 6 62 .87 3.925 0.5247 
8.8 1.0646 8 85.17 5.317 0.7107 
10.9 1.0816 10 108 .2 6.752 0.9026 
13.1 1.0989 12 131.9 $1232 1.100 
15:1 1.1164 14 156.3 9757 1.304 
TRA 1.1342 16 181.5 11.33 1.514 
19.2 1.15238 18 207 .4 12.95 1.731 
215 1.1706 20 234.1 14.62 1.954 
26.0 1.2184 25 304.6 19.02 2.542 
30.7 | 1.2688 30 380.6 23.76 3.177 
eS A ee 
Per cent 
Bee | Spe i Mech | Siete | eae 
2.1 1.0146 4.270 43 .32 2.705 0.3616 
4.4 1.0311 8.540 88 .06 5.497 0.7349 
6.6 1.0478 12.81 134.2 8.380 1.420 
8.8 1.0646 17.08 181.8 11.35 1.518 
10.9 1.0816 | 21.35 230.9 14.42 1.927 
13.1 1.0989 25.62 281.6 17.58 2.350 
15.1 1.1164 29.89 333 .7 20.83 2.785 
iz. 1.1342 34.16 387 .5 24.19 3.233 
19.2 1.1523 38 .43 442.8 27 .65 3.696 
21.1 1.1706 42.70 499.9 31.21 4.172 
26.0 1.2184 53 .38 650.4 40.60 5.427 
30-7 1.2688 | 64.05 812.7 50.73 6.782 
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Sprciric Gravity or AquEous MaGnresium CHLORIDE Soxu- 
TIons AT 14° C. (OupEMANS) 





























Fer cent ; 
G. per Lbs. per Lbs. per 
Be. Sp. gr. Sg liter cu, ft. gal. 
0.5 1.0033 iE 10.03 0.6263 0.0837 
alee 1.0073 2 20.15 1.258 0.1681 
1.6 1.0113 3 30.34 1.894 0.2532 
242 1.0154 4 40.62 2.536 0.3390 
2.8 1.0194 5 50.97 3.182 0.4254 
Sia) 1.0234 6 61.40 3.833 0.5124 
3.9 1.0274 7 71.92 4.490 0.6002 
4.4 1.0314 8 82.51 5,152 0.6886 
5.0 1.0355 9 93.20 5.818 0.7777 
inhisee Ak Thanet 10 104.0 6.489 0.8675 
6.0 1.0435 11 114.8 7.166 0.9579 
6.6 1.0476 12 125-7 7.848 1.049 
(ices 1.0517 13 136.7 8.535 1.141 
eet 1.0558 14 147.8 9.227 1.234 
8.2 1.0599 15 159.0 9.925 1.327 
8.7 1.0641 16 170.3 10.63 1,421 
9.3 1.0682 17 181.6 11.34 1.515 
9.8 1.0724 18 193.0 12.05 1.611 
10.3 1.0765 19 204.5 12st 1.707 
10.8 1.0807 20 216.1 13.49 1.804 
11.4 1.0849 21 227.8 14.22 1.901 
11.9 1.0891 22 239.6 14.96 2.000 
12.4 1.0933 23 251.5 15.70 2.098 
12.9 1.0976 24 263.4 16.44 2.198 
13.4 1.1018 25 275.0 17.20 2.299 
13.9 1.1061 26 287 .6 17.95 2.400 
14.4 1.1103 27 299.8 18.71 2.502 
14.9 1.1146 28 312.1. 19.48 2.604 
15.4 1.1189 29 324.5 20.26 2.708 
15.9 1, 1232 30 337.0 21.04 2.812 
16.4 1.1275 31 349.5 21.82 2.917 
16.9 1.13819 32 362.2 22.61 3.022 
17.4 1.1363 33 375.0 23.41 3.129 
17.9 1.1407 34 387.8 24.21 3.237 
18.4 1.1451 35 400.8 25.02 3.345 
18.9 1.1495 36 413.8 25.83 3.453 
19.4 1.1540 37 427.0 26.66 3.563 
19.8 1.1584 38 440.2 27.48 3.673 
20.3 1.1628 39 453.5 28.31 3.784 
20.8 1.1673 40 466.9 29.15 3.897 
21.3 1.1718 41 480.4 29.99 4.009 
ZL 7 1.1763 42 494.0 30.84 4.123 
22.2 1.1809 43 507.8 31.70 4.238 
22.7 1.1855 44 521.6 32.56 4.353 
23.2 1.1901 45 535.5 33.43 4.469 
23.6 1.1948 46 549.6 34.31 4.587 
24.1 1.1995 47 563.8 35.19 4.705 
24.6 1.2042 48 578.0 36.08 4.824 
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MAGNESIUM CHLORIDE (Continued) 


Spuciric Gravity or Aqurous Maanesium CHLORIDE SOLU- 
‘ TIons AT 14° C. (OupEMaANS) 


eT UEEET EEEEEEAEEEEEEEESEEEEREEE EERE 























Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. MgCl: liter ou. ft. gal. 
0.5 1.0033 0.47 4.699 0.2934 0.0392 
a | 1.0073 0.94 9.436 0.5891 9.0787 
1.6 1.0113 1.41 14.21 0.8871 0.1186 
2.2 1.0154 1.87 19.02 1.188 0.1588 
2.8 1.0194 2.34 23.87 1.490 0.1992 
3.3 1.0234 2.81 28.76 1.795 0.2400 
3.9 1.0274 3.28 33.68 2.103 0.2811 
4.4 1.0314 3.75 38.65 2.413 0.3225 
5.0 1.0355 4.22 43.65 2.725 0.3643 
5.5 1.0395 4.68 48.69 3.039 0.4063 
6.0 1.0435 §.15 53.76 3.356 0.4487 
6.6 1.0476 5.62 58.88 3.676 0.4914 
7.1 1.0517 6.09 64.04 3.998 0.5344 
$A 1.0558 6.56 69.23 4.322 0.5777 
8.2 1.0599 7.03 74.46 4.649 0.6214 
8.7 1.0641 7.49 79.74 4.978 0.6655 
9.3 1.0682 7.96 85.05 5.310 0.7098 
9.8 1.0724 8.43 90.41 5.644 0.7545 
10.3 1.0765 8.90 95.80 5.980 0.7995 
10.8 1.0807 9.37 101.2 6.320 1.8448 
jl.4 1.0849 9.84 106.7 6.661 0.8905 
11.9 1.0891 10.3 112.2 7.006 0.9365 
12.4 1.0933 10.8 117.8 7.352 0.9829 
12.9 1.0976 11.2 123.4 7.702 1.030 
13.4 1.1018 BEST. 129.0 8.054 1.077 
13.9 1.1061 12.2 134.7 8.409 1.124 
14.4 1.1103 12.6 140.4 8.765 1.172 
14.9 1.1146 13.1 146.2 9.125 1.220 
15.4 1.1189 13.6 152.0 9.487 1.268 
15-9 1.1232 14.1 157.8 > 9.862 L317. 
16.4 1.1275 14.5 163.7, 10.22 1.366 
16.9 1.1319. 15.0 169.6 10.59 1.416 
17.4 1.1363 15.5 175.6 10.96 1.466 
1759. 1.1407 15.9 181.7 11.34 1,516 
18.4 1.1451 16.4 187.7 11.72 1.567 
18.9 1.1495 16.9 193.8 12.10 1.617 
19.4 1.1540 by few) 200.0 12.48 1.669 
19.8 1.1584 17.8 206.2 12.87 1.721 
20.3 1.1628 18.3 212.4 13.26 1.773 
20.8 1.1673 18.7 218.7 13.65 1.825 
2r.3 1.1718 19.2 225.0 14.05 1.878 
Diieag 1.1763 19.7 231.4 14.45 1.931 
22.2 1.1809 20.1 237.8 14.85 1.985 
22.7 1.1855 20.6 244.3 15.25 2.02' 
23.2 1.1901 PAS 250.8 15.66 2.093 
23.6 1.1948 21.5 257.4 16.07 2.148 
24.1 1.1995 22.0 264.1 16.48 2.204 
24.6 1.2042 22.5 270.7 16.90 2.259 
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MAGNESIUM SULFATE 
Spreciric Gravity or AquEous MAGNESIUM Sunrats Sonv- 


TIONS AT au Cm 





























4° 
Be” | 8p. er | TaeS0e- | iter” | Tou de lee 
2.6 1.0186 2 20 .37 12272 0.1700 
5.5 1.0392 4 41.57 2.595 0.3469 
8.2 1.0602 6 63 .61 3.971 0.5309 
10.9 1.0816 8 86.53 5.402 0.7221 
13.6 1.1034 10 110.3 6.889 0.9208 
16.2 1.1256 12 ile! 8.432 1 tov 
18.7 1.1484 14 160.8 10.04 1.342 
Deo 1.1717 16 187.5 11.70 1.564 
Zoo 1.1955 18 215 2 13 .43 1.796 
26.1 1.2198 20 244.0 15.23 2.036 
28.5 1.2447 22 273.8 17.09 2.285 
30.8 1.2701 24 304.8 19.038 2.544 
33.1 1.2961 26 337 .0 21.04 2.812 
Per cent 5 Lbs. per Lbs, er 
Bé. Sp. gr. MEO Gee cu. ft Ent: 
| 
2.6 1.0186 4.095 41.71 2.604 0.3481 
5.5 1.0392 8.190 85.11 5.314 0.7103 
SL 1.0602 12.29 130.3 8.131 1.087 
10.9 1.0816 16.38 147.2 11.06 1.479 
13.6 1.1034 20.48 225.9 14.10 1.886 
1Ge2 1.1256 24.57. 276.6 17 S27 2.308 
18.7 1.1484 28 .67 329 .2 20.55 2: 747. 
21.3 1.1717 32.16 383 .9 23 .96 8.203 
23.0 1.1955 36.86 440.6 27.51 3.677 
26.1 1.2198 40.95 499.5 31.18 4.169 
28-5 1°2447 45 05 560.7 35.00 4-679 
30.8 1.2701 49.14 624.2 38.96 5.209 
gaul 1.2961 53 .24 690.0 43 .08 5.758 
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_ NICKEL CHLORIDE 
Sperciric Gravity or Aqunous NickEL CHLORIDE SOLUTIONS 




















* 
AT e G 
oo ella 
Re erm scene? Sameer PIERS Bete). Teepe 
1.2 1.008 1 10.08 0.6293 | 0.0841 
2.6 1.018 2 20.36 L274 0.1699 
5! 2 1.03% 4 41.48 2.589 0.3462 
7.8 1.057 6 63 .42 3.959 0.5293 
10.5 1.078 8 86 .24 5.384 0.7197 
1302 1.099 10 109.9 6.861 0.9171 
1607 1. 21 12 134.5 8 .398° 1.128 
18.1 1.148 14 160.0 9.990 1.335 
20.8 1.167 16 186.7 11.66 1.558 
23.3 1.191 18 214.4 13.38 1.789 
2527 i 215 20 243 .0 15.17 2.028 
3807 1.280 25 320.0 19.98 2.670 
37.8 1 £353 30 405.9 25.34 3.387 
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NICKEL NITRATE 
Sprciric GRAVITY OF AquEous Nicket Nrirrate SoLuTions 


























* 
AT Gh 

B69) lap taa. h Beanel| Goes ee 
1.0 | 1.007 1 10.07 0.6286 | 0.0840 
2.1 1.015 2 20.30 1.267 0.1694 
4.6 1.033 4 41.32 2.579 0.3448 
6.9 1.050 6 63 .00 3.933 0.5258 
9.4 1.069 8 85 .52 5.339 0.7137 
1147 1.088 10 108.8 6.792 0.9080 
14.0 1.107 12 132.8 8.293 1.109 
16.3 12127 14 157.8 9.850 1.317 
18.7 1.148 16 183.7 11.47 1.533 
21.0 1.169 18 210.4 13.14 1.756 
23.3 1.191 20 238 .2 14.87 1.988 
28 .9 1.249 25 312.3 19.49 2.606 
34.4 1.311 30 393 .3 24.55 3.282 
39.7 1.377 35 482.0 30.09 4.022 





NICKEL SULFATE 
Spreciric Graviry or Aqunous NickeL SuLFATE SOLUTIONS 




















8 * 
AT “jo C. 

Bs. | “spier. | Sages’ | Sue | 7G a 
1.3 1.009 1 10.09 0.6299 | 0.0842 
2.8 1.020 2 20.40 1.274 0.1702 
5.8 1.042 4 41.68 2.602 0.3478 
8.6 1.063 ca) 63.78 3.982 0.5323 
11.4 1.085 8 86.80 5.419 0.7244 
14.3 1.109 10 110.9 6.923 0.9255 
L720 1.133 12 136.0 8.488 1.135 
19.8 1.158 14 162.1 10.12 1.353 
22.4 1.183 16 189.3 11.82 1.580 
25.1 1.209 18 217.6 13.59 1.816 
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; NITRIC ACID 
Sprormic Graviry oF AquEous Nirric Acip SoLutTions 
20 
AT jo Ce 

BR EEE —————————————————— 

Bé s Per cent G. per Lbs. per Lbs. per 
7 Pp. er NOs liter cu. ft gal 

0.5 1.0036 1 10.04 0.6265 0.0838 
1.3 1.0091 2 20.18 1.260 0.1684 
Pes 1.0146 3 30.44 1.900 0.2540 
2.9 1.0201 4 40.80 2.547 0.3405 
3.6 1.0256 5 51.28 3.201 0.4279 
4.4 1.0312 6 61.87 3.862 0.5163 
5.2 1.0369 7 72.58 4.531 0.6057 
5.9 1.0427 8 83.42 5.207 0.6961 
6.7 1.0485 9 94.37 5.891 0.7875 
aap 1.0543 10 105.4 6.582 0.8798 
8.2 1.0602 11 116.6 7.280 0.9732 
9.0 1.0661 12 127.9 7.986 1.068 

7 9.8 1.0721 13 139.4 8.701 1.163 
10.5 1.0781 14 150.9 9.422 1.260 
11.3 1.0842 15 162.6 10.15 1.357 
12.0 1.0903 16 174.4 10.89 1.456 
12.8 1.0964 17 186.4 11.64 1.555 
13.5 1.1026 18 198.5 12.39 1.656 
14.2 1.1088 19 210.7 13.15 1.758 
15.0 1.1150 20 223.0 13.92 1.861 
15.7 1.1213 21 235.5 14.70 1.965 
16.4 1.1276 22 248.1 15.49 2.070 
17.1 1.1340 23 260.8 16.28 SAT 
17.9 1.1404 24 273.7 17.09 2.284 
18.6 1.1469 25 286.7 17.90 2.393 

. 19,4 1.1534 26 299.9 18.72 2.503 
20.0 1.1600 27 313.2 19.55 2 614 
20.7 1.1666 28 326.6 20.39 2.726 
21.4 1.1733 29 340.3 -21.24 2.840 
234. 1.1800 30 354.0 22.10 2.954 
22.8 1.1867 31 367.9 22.97 3.070 
23.5 1.1934 32 381.9 23.84 3.187 
24.2 1.2002 33 396.1 24.73 3.305 
24.9 1.2071 34 410.4 25.62 3.425 
25 y * 1.2140 35 424.9 26.53 3.546 
26.2 1.2205 36 439.4 27.43 3.667 
26.8 1.2270 37 454.0 28.34 3.789 
27.5 1.2335 38 468.7 29.26 3.912 
28.1 1.2399 39 483 .6 30.19 4.035 
27 1.2463 40 498.5 31.12 4.160 
29.3 1.2527 41 513.6 32.06 4.286 
29.8 1.2591 42 528.8 33.01 4.413 
30.4 1.2655 43 544.2 33.97 4.541 
31.0 1.2719 44 559.6 34.94 4.670 
31.6 1.2783 45 575.2 35.91 4.800 
3221 1.2847 46 591.0 36.89 4.932 
32.7 1.2911 47 606.8 37.88 5.064 
33.2 1.2975 48 622.8 38.88 5.197 
33.8 1.3040 49 639.0 39.89 5.332 
34.3 1.3100 50 655.0 40.89 5.466 
34.8 1.3160 51 671.2 41.90 5.601 
35.3 1.3219 52 687.4 42.91 5.736 
35.8 1.3278 53 703.7 43.93 5.873 
36.3 1.3336 54 720.1 44.96 6.010 

es ee ee ee ee 
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NITRIC ACID (Continued) 
Sprciric Graviry or Aqurous Nitric Acm SoLuTrons 





























20° 
AT “Je C.* 

Be. Sp. gr. HNO: liter cu. ft 

36.7 1.3393 55 736.6 45.98 6.147 
37.2 1.3449 56 753.1 47.02 6.285 
37.6 1.3505 57 769.8 48.06 6.424 
38.1 1.3560 58 786.5 49.10 6.563 
38.5 1.3614 59 803.2 50.14 6.703 
38.9 1.3667 60 820.0 51.19 6.843 
39.3 1.3719 61 836.9 52,24 6.984 
39.7 1.3769 62 853.7 53.29 7.124 
40.1 1.3818 63 870.5 54,34 7.265 
40.4 1.3866 64 887.4 55.40 7.406 
40.8 1.3913 65 904.3 56.46 7.547 
41:1 1.3959 66 921.3 57.51 7.688 
41.5 1.4004 67 938.3 58.57 7.830 
41.8 1.4048 68 955.3 59.63: 7.972 
42.1 1.4091 69 972.3 60.70 8.114 
42.4 1.4134 70 989.4 61.76 8.257 
42.7 1.4176 71 1006 62.83 8.399 
43.0 1.4218 72 1024 63.91 8.543 
43.3 1.4258 73 1041 64.98 8.686 
43.6 1.4298 74 1058 66.05 8.830 
43.9 1.4337 75 1075 67.13 8.973 
44.1 1.4875 76 1093 68 . 20 9.117, 
44.4 1.4413 77 1110 69.28 9.262 
44.7 1.4450 78 1127 70.36 9.406 
44.9 1.4486 79 1144 71.44 9.550 
45.1 1.4521 80 1162 72.52 9.694 
45.4 1.4555 81 1179 73.60 9.839 
45.6 1.4589 82 1196 74.68 9.983 
45.8 1.4622 83 1214 75.76 10.13 
46.1 1.4655 84 1231 76.85 10.27 
46.3 1.4686 85 1248 77.93 10.42 
46.5 1.4716 86 1266 79.01 10.56 
46.7 1.4745 87 1283 80.08 10.71 
46.8 1.4773 88 1300 81,16 10.85 
47.0 1.4800 89 1317 82.23 10.99 
47.2 1.4826 90 1334 83.30 11.14 
47.4 1.4850 91 1351 84.36 11.28 
47.5 1.4873 92 1368 85.42 11.42 
47.6 1.4892 93 1385 86.46 11.56 
47.8 1.4912 94 1402 87.51 11.70 
47.9 1,4932 95 1419 88.56 11.84 
48.0 1.4952 96 1435 89.61 11.98 
48.2 1.4974 97 1452 90.67 12.12 
48.4 1.5008 98 1471 91.82 12.27 
48.7 1.5056 99 1491 93.05 12.44 
49.2 1.5129 100 1513 ~ 94.45 12.63 
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NITRIC ACID 
Authority — W. C. FERGUSON 


This table has been approved and adopted as a Standard 
by the Manufacturing Chemists’ Association of the United 

tates. 

Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 

From the Specific Gravities, the corresponding degrees Baumé 
were calculated by the following formula: 


145 
Sp. Gr. 
Baumé Hydrometers for use with this table must be graduated 


by the above formula, which formula should always be printed 


on the scale. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 


Baumé = 145 — 


~ 22 0} _ Allowance for Temperature 
A$ 10°-20° Bé.— 1/30° Bé. or .00029 Sp. Gr. = 1° F. 


20°--30° Bé.— 1/23° Bé. or 00044” ” = 1° F. 
30°—40° Bé.— 1/20° Bé. or .00060 ” ” = 1° F. 


40°~48.5° Bé.—~1/17° Bé. or 00084” ” = 1°F. 


co |Per cent 
Tw. NOs. 














5 
1. 
1. 
1. 
1. 
1. 
do 
i, 
i 
1. 
1. 
1 
'$) 
ig 
1. 
4° 
2 
: 
1. 
ae 








HANDBOOK OF CHEMISTRY AND PHYSICS 








Bé.° Sp. gr. 
20.50 | 1.1647 
AO aya tts Ao vAll 
21.00 | 1.1694 
PA PAsy, || Ab al7Aanes 
21.50 | 1.1741 
Pave (es: || Weald 
22.00 | 1.1789 
22.25 | 1.1813 
22.50 | 1.1837 
22.75 | 1.1861 
23.00 | 1.1885 
23.25 | 1.1910 
23.50 | 1.1934 
23.75 | 1.1959 
24.00 | 1.1983 
24.25 | 1.2008 
24.50 | 1.2033 
24.75 | 1.2058 
25.00 | 1.2083 
25.25 | 1.2109 
25.50: | 1.2134 
25.75 | 1.2160 
26.00 | 1.2185 
26.25 | 1.2211 
26.50 | 1.2236 
26.75 | 1.2262 
27.00 | 1.2288 
27.25 | 1.2314 
27.50 | 1.2340 
27.75 | 1/2367 
28.00 | 1.2393 
28.25 | 1.2420 
28.50 | 1.2446 
28.75 | 1.2473 
29.00 | 1.2500 
29.25 | 122527 
29.50 | 1.2554 
29.75 | 1.2582 
30.00 | 1.2609 
30.25 | 1.2637 
30.50 | 1.2664 
30.75 | 1.2692 
31.00 | 1.2719 
31.25 | 1)2747 











T 
Le el el eel el cel ce el cel ce ee ce ce ee ee ce ee ee eee ee 


NITRIC ACID (Continued) 


Per cent 
Tw.’ THNOs. 








55.50 | 43.89 
56.08 | 44.34 
56.64 | 44.78 
57.22 | 45.24 
57.78 | 45.68 
58.36 | 46.14 
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NITRIC ACID (Continued) 

















. 4948] 98.96 | 91.35 
.4987| 99.74 | 93.18 
.5026/100.52 | 95.11 


—_ 
> 
ou 
oo 
for) 


42.50} 1.4146 1.4573] 91.46 | 79.03 
42.75| 1.4181 1.4610} 92.20 | 80.04 
43.00) 1.4216 1.4646} 92.92 | 81.08 
43.25| 1.4251 1.4684] 93.68 | 82.18 
43.50] 1.4286 1.4721} 94.42 | 83.33 
43.75) 1.4321 1.4758} 95.16 | 84.48 
44.00} 1.4356 1.4796] 95.92 | 85.70 
44.25] 1.4392 1.4834] 96.68 | 86.98 
44.50) 1.4428 1.4872| 97.44 | 88.32 
44.75| 1.4464 1.4910} 98.20 | 89.76 

q. 1 

: 1 

1 
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& | OXALIC ACID. > [7 


Specie Graviry or Aqueous Oxatie Aci 


i to 


invaaenel 


7 ==. 


OF | OH EB) I 


. 


ee eee mal 8, ty > iz 


7 
.f 
4 


” 


. 


Gexuacn) 


(i 


~ ¢ 


av 17,5° 


» 
7 » 
- / 
if 
; 
‘on J 
¢ 


2 


‘tie: 


al A SSSCSSSSOOSOS Mt 


i 


. Ls 











“Weaneautazcea 


oie te Me FS ¢ 


SAAN BAAGBERKRS 


SARELARAZ anos 


POO VO OP SE PI POS F- eE Sf 


SRASRSRZAS=A3 


ret et 





Fae i A nS te eae SE OP 


SHANA ny eI OHS 








ee ey 


>, POS 
tex 


G 
i 


Per cont 
HaCsOx 





Sp. ge, 


Hé. 


BSECCSSSOSESES 


G4 422922252 


SEAM AID HA MAIO 


SArvidaneeduud 





krO® 










‘Gnavrry ov Aqueous Poncuiome Aer Sonurions 
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PHOSPHORIC ACID 
SpuciFic Graviry or Aqurous PHospHoric Acip SOLUTIONS 
20° 























* 
AT “jo C. 
Babs] ap. ets) Lomereene | aR ber | Tere es 
0.6 1.00388 | ¢ 1 10.04 0.6266 0.0838 
1.3 1.0092 2 20.18 1.260 0.1684 
2.8 | 1.0200 4 40.80 2.547 0.3405 
4.3 | 1.0309 6 61.85 3.861 0.5162 
5.8 1.0420 8 83 .36 5.204 0.6957 
G23 Flo Leda 10 105.3 6.575 0.8789 
8.8 1.0647 12 127.8 7.976 | 1.066 
10.3 | 1.0764 14 150.7 9.408 1.258 
11.8 1.0884 16 174.1 10.87 1.453 
13238 1.1008 18 198.1 12.37. 1.654 
14.8 1.1134 20 222.7 13.90 1.858 
16e3 7 bal263 22 247 .8 15.47 2.068 
17.8 1.1395 24 273.5 LEa0G 2.282 
19.2 1.1529 26 299.8 18.71 2.501 
20.7 | 1.1665 28) |p -O 20.39 2.726 
22.2 1.1805 30 354 .2 22.11 2.955 
25.8 1.216 35 425.6 26 .57 3) 552 
29.4 11254 40 501 .6 31.31 4.186 
32.9 1.293 45 581.9 36 .32 4.856 
36.4 i330 50 667.5 41 .67 5.570 
39.9 1.379 55 Gian 4 47 .35 6.329 
43.3 1.426 60 855.6 53.41 7.140 
46.7 1.475 65 958.8 59 .85 8.001 
50.0 1.526 70 1068 66.68 8.914 
53 .2 1.579 75 1184 73.93 9.883 
56.2 1.633 80 1306 81.55 10.90 
59.2 1.689 85 1486 89 .62 11.98 
62.0 1.746 90 1571 98 .10 ISt11 
63.1 1.770 92 1628 101.7 13.59. 
64.2 1.794 94 1686 105.3 14.07 
65.3 1.819 96 1746 109.0 14.57 
66 .4 1.844 98 1807 112.8 15.08 
67.5: | 1. 7 15.61 
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- PHOSPHORIC ACID 
Sprctric GRAVITY OF AQuEoUS ProspHoRiIc AcID SOLUTIONS 























Per cent G. per Lbs. per ; 

Bé. Sp. er P.0. Tee ee: ft eee 
0.6 1.0038 0.72 t.271 0.4539 0.0607 
1.3 1.0092 1.4 14.62 0.9128 0.1220 
2.8 1.0200 2.9 29 .56 1.845 0.2466 
4.3 1.0309 4.3 44 81 2.797 0.3739 
5.8 1.0420 5.8 60.39 3.770 0.5039 
a3 1.0532 7.2 76.29 4.763 0.6367 
8.8 1.0647 S27 92.55 5.778 0.7724 
10.3 1.0764 10.1 109.2 6.815 0.9110 
11.8 1.0884 1165 126.1 7.875 1.053 
13.3 1.1008 13.0 143.5 8.960 1.198 
14.8 1.11384 14.5 161.3 10.07 1.346 
16.3 1.1263 15.9 179.5 11.21 1.498 
17.8 1.1395 17.4 198.1 12.37 1.653 
19.2 1.1529 18.8 217.1 13.56 1.812 
20.7 1.1665 20.3 236.6 «| 14.77 1.975 
22.2 1.1805 PAVE TE 256.5 16.02 2.141 
25.8 1.216 25.4 308.3 19.25 2543 
29.4 1.254 29.0 363 .4 22 .68 3.032 
32.9 1.293 32.6 421.5 26.al OFOLd. 
36.4 1335 36-2 483 .5 30.19 4.035 
39.9 Lord 39.8 549 .4 34.30 4.585 
43.3 1.426 43.5 619.8 38 .69 5.172 
46.7 1.475 47.1 694.5 43 .36 5.796 
50.0 1.526 50.7 773.8 48.31 6.458 
5a 1.579 54.3 857.9 53 .55 7.159 
56.2 1.633 58.0 946 .4 59.08 7.898 
59 .2 1.689 61.6 1040 64 .92 8.679 
62.0 1.746 65.2 1138 71.06 9.500 
63.1 4770 66 .6 1180 73.64 9.844 
64.2 1.794 “| 68.1 1222 76.26 10.19 

65.3 .| 1.819 69.5 1265 78.97 10.56 

66.4 1.844 71.0 1309 81.72 10.92 

67. 1.870 72 4 1355 84.57 11.30 
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POTASSIUM BROMIDE 
Sprctrric Gravity or Aqueous PorassiuM BROMIDE SOLUTIONS 














0.8 | 1.0054 i! 10.05 0.6276 | 0.0839 
TO no OLaG 2 20.25 1.264 0.1690 
a.9 ,| 2.02%5 4 41.10 2.566 0.3430 
5.9 )| 1.0426 6 62.56 3.905 0.5220 
8.0 | 1.0581 8 84.65 5.284 | 0.7064 
10.0 | 1.0740 10 107 .4- 6.705 0.8963 
12.0 | 1.0903 12 130.8 8.168 1.092 
14.0 | 1.1070 14 155.0 9.675 1.293 
16.0 | 1.1242 16 WATE, 11.23 1.501 
TOs be Lene 18 205.5 12 £83’ 1.715 
20-0 ,| 1.1601 20 232 .0 14 48 1.936 
22.0 | 1.1788 22 259.3 16:19 2.164 
24.0 | 1.1980 24 287.5 17.95 2.399 
25.9.) 1.2178 26 316.6 19.77 2.642 
27.9 | 1.2383 28 346.7 21.64 2 .893- 
29-97) 1.2593 30 377.8 23 158 | 3.153 
34.7 | 1.3147 35 460.1 28.73 3.840 
39.5.| 1.3746 40 549.8 34.32 4.589 











POTASSIUM CARBONATE 
Speciric Gravity or Aqueous Potassium CARBONATE SOLU- 




















* 

TIONS AT “75 C. 
BE. Sp. ef! | Hee gent fo! Geren op) Tee wet eee 
1.0 | 1.0072 1 10.07 0.6288 | 0.0841 
33, 1.0163 2 20.33 1.269 0.1696 
4.8 | 1.0345 4 41.38 2.583 0.3453 
*-3--+-+-0629 6 63aAe 3.944 0.5272 
9.7 1.0715 8 85.72 §.351 0.7154 
12.0 1.0904 10 109.0 6.807 0.9100 
14.3 1.1096 12 133 52 8.312 ead 
16.6 1.1291 14 158.1 9.868 1.319 
18.8 1.1490 16 183.8 11.48 1.534 
21.0 1.1692 18 210.5 13.14 1.756 
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POTASSIUM CARBONATE (Continued) 
Spreciric Gravity or Aqueous PorasstuM CARBONATE SOLU- 























TIONS A’ 

Bie || Soiens | Hecer| See oR |) gar 
23.1 | 1.1898 20 238 .0 14.86 1.986 
25.2 | 1.2107 22 266.4 16.63 2.223 
27.3 | 1.2320 24 295.7 18.46 2 468 
29.3 | 1.2536 26 325.9 20.35 2.720 
81.3 | :1.2756 28 357 .2 22.30 2.981 
83.3 | 1.2979 30 389 .4 24.31 3.249 
88.0 | 1.3548 35 474.2 29.60 3.957 
42.5 | 1.4141 40 565 .6 35.31 4.720 
46.8 | 1.4759 45 664 .2 41.46 5.543 
60.9 | 1.5404 50 770.2 48 .08 6 .427 





~ -. POTASSIUM CHLORIDE 
pe eA Gravity or Aqurnous PorasstuM CHLORIDE SoLu- 


20° 
TIONS AT —> C.* 




















4° 

Baers) Koo} eet whet) ae 
0.7 | 1.0046 1 10.05 0.6271} 0.0838 
1.6 | 1.0110 2 20.22 1.262 0.1687 
3.4 | 1.0239 4 40.96 2.557 0.3418 
5.2 | 1.0369 6 62.21 3.884 0.5192 
6.9 | 1.0500 8 84:00 5.244 0.7010 
8.6 | 1.0633 10 106.3 6.638 0.8874 
10.3 | 1.0768 12 129 /2 8.067 1.078 
12.0 | 1.0905 14 152.7 9.531 1.274 
13.7 | 1.1043 16 V6 G6 11.03 1.475 
15.4 | 1.1185 18 201.3 12.57 1.680 
17.0 | 1.13828 20 226.6 14.14 1.891 
18.6 | 1.1474 22 252.4 15.76 2.107 
20.2 | 1.1623 24 279 .0 17.41 2.328 
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POTASSIUM CHROME ALUM 
Specrric Graviry or Aqurous Porasstum CHROME ALUM 


























Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. KeCro(SOs)4 liter eu. ft. gal. 
a Se i ee ee es 
150) 1.007 1 10.07 0.6286 0.0840 
2.3 1.016 2 20.32 1.269 0.1696 
4.8 1.034 4 41.36 2.582 0.3452 
¥ (V4 1.052 6 63.12 3.940 0.5267 
9.5 1.070 8 85.60 5.344 0.7143 
11.9 1.089 10 108.9 6.798 0.9088 
14.3 1.109 12 133.1 8.308 tad 
16.6 1.129 14 158.1 9.867 - 917319 
18.9 1.150 16 184.0 11.49 1.536 
21.2 Vat 18 210.8 13.16 1.759 
23.5 1.193 20 238.6 14.90 1.991 
25.8 1.216 22 267.5 16.70 | 2.233 
28.0 1.239 24 297.4 18.56 2.482 
30.2 * 1.263 26 328.4 20.50 2.740 
32.5 1.289 28 360.9 22.53 3.012 
34.7 1.315 30 394.5 24.63 3.292 
40.2 1.383 35 484.1 30.22 4.040 
45.4 1.456 40 582.4 36.36 4.860 
50.4 1.533 45 689.9 43.07 5.757 
55.2 1.615 50 807.5 50.41 6.739 





ee 








Per cent 

G. per Lbs. per Lbs. per 

Bé. Sp. gr. Ce liter cu. ft. gal. 
ee ee 
1.0 1.007 1.763 17.76 1.108 0.1481 
2.3 1.016 kW Wf 35.83 2.200 0.2991 
4.8 1.034 7.053 72.93 4.553 0.6087 
W2 1.052 10.58 111.30 6.948 0.9287 
9.5 1.070 14.11 150.9 9.423 1.260 
11.9 1.089 17.63 192.0 11.99 1.603 
14.3 1.109 21.16 234.7 14.65 1.958 
16.6 1.129 24.69 278.7 17.40 2.326 
18.9 1.150 28.21 324.4 20.25 2.708 
21.2 ewe 31.74 371.0 23.20 3.102 
23.5 1.193 Shier 420.7 ~ 26.26 3.511 
25.8 1.216 38.79 471.7 29.45 3.937 
28.0 1.239 42.32 524.3 32.73 4.376 
30.2 1.263 45.85 579.0 36.15 4.832 
32.5 1.289 49.37 636.4 39.73 5.311 
34.7 1.315 52.90 695.3 43.43 5.805 
40.2 1.383 61.72 853.5 53.28 7.123 
45.4 1.456 70.53 1026.9 64.11 8.570 
50.4 1.533 79.35 1216.4 75.94 10.15 
55.2 1.615 88.17 1423.9 88.89 11.88 
ee  ——— 
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POTASSIUM CHROMATE 
Serorrrc Gravity or Aqueous PorasstuM Curomate Souv- 


TIONS AT = Ct 


























4° 
1 J i 3 
eee | co, | ier | eae | ek 
1.0 | 1.0066 1 10.07 0.6284 | 0.0840 
2.1 | 1.0147 2 20.29 1.267 0.1694 
4.4 | 1.0311 4 41.24 2.575 0.3442 
6.6 | 1.0477 6 62 .86 3.924 0.5246 
8.8 | 1.0647 8 85.18 5.317 0.7108 
2 WyOc) 1.0821 10 108 .2 6.755 0.9030 
13.2 | 1.0999 12 132.0 8.240 1.101 
15.3 | 1.1181 14 156.5 9.772 1.306 
17.4 | 1.1366 16 181.9 11.35 1.518 
19.5 | 1.1555 18 208 .0 12.98 1.736 
2126 S| 1.1748 20 235.0 14.67 1.961 
23.6 | 1.1945 22 262.8 16.41 2.193 
25.6 | 1.2147 24 291.5 18.29 2.433 
27.6 | 1.2354 26 321.2 20.05 2.681 
29.6 | 1.2566 28 351.8 21.96 2.936 
31.6 | 1 5 23°94 3.201 


.2784 30 383. 


nT 


Spectric Gravity or Porasstum CHROMATE SOLUTIONS 
AT 19.5° C. (ScHiFF) 
































Per cent 4 F I 
BS0.i) Bp.em fopcimor | Sie OY ake | Pt 
| 

: phe 1.0080 i 10.08 0.6293 | 0.0841 
Z.3 1.0161 2 20 .32 1.269 0.1696 
3.4 1.0243 3 30.73 1.918 0.2564 
4.6 .| 1.03825 4 41.30 2.578 0.3447 
5-7 1.0408 5 52.04 3.249 0.4343 
6.8 1.0492 6 62.95 3.930 0.5254 
7.9 1.0576 ft 74.03 4.622 0.6178 
| 9.0 1.0663 8 85.30 § 2325 0.7119 
10.1 1.0750 9 96.75 6.040 0.8074 
IiY.2 1.0837 10 108.4 6.765 0.9044 

12.3 1.0925 11 120.2 7.502 1.003 

13.4 1.1014 12 132.2 8.251 1.103 

14.4 1.1104 13 144.4 9.011 1.205 

15.5 1.1195 | 14 156.7 9.784 1.308 
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POTASSIUM CHROMATE (Continued) 


Sprcrric Gravity or Porasstum CHROMATE SOLUTIONS 
AT 19.5° C. (Scuirr) 


























Be] (Brel eeoy lo ae ee ee 
LGC Smale lola, 15 169.3 | 10.57 1.413 
17.6 1.1380 16 182.1 11.37 1.519 
18.6 1.1474 17 195.1 12.18 1.628 
19.7 1.1570 18 208 .3 13 .00 1.738 
20.7 1.1667 19 221.7 13 .84 1.850 
21.8 1.1764 20 235 13 14.69 1.964 
22.8 1.1864 21 249.1 15 155 2.079 
23.8 1.1964 22 263 .2 16.48 2.197 
24.8 1.2066 23 PH RS 17 32 2.316 
25.8 1.2169 24 292.1 18.23 2.437 
26.9 1.2274 25 306.9 19.16 2.561 
27.9 1.2379 26 O21 .9 20.09 2.686 
28.9 1.2485 27 337.1 21.04 2.813 
29.8 1.2592 28 352 .6 22.01 2.942 
30.8 1.2700 29 368.3 22 .99 3.074 
31.8 1.2808 30 3884.2 23 .99 3.207 
32.8 1.2921 31 400.6 25.01 3.3438 
33.8 1.38085 32 417.1 26 .04 3.481 
34.7 1.3151 33 434.0 27.09 3.622 
35.7 1.3268 34 451.1 28.16 3.765 
36.7 1.3386 35 468.5 29.25 3.910 
37.6 1.3505 36 486 .2. 30.35 4.057 
38.6 1.3625 37 504.1 31.47 4.207 
39.5 1.3746 38 §22,,3 32.61 4.359 
40.4 1.3868 39 540.9 33.76 4.514 
41.4 1.3991 40 559 .6 34.94 4.670 


POTASSIUM DICHROMATE 
Sprciric GRrRaviTy oF Aqurous PorassIuM DicHROMATE 


20 
SoLuTions aT —> C.* 














4° 
Bec '| Bp.ut | Retrba fo lise © |-- cuieag eneeelee 
0.8 | 1.0052 1 10.05 | 0.6275 | 0.0839 
lode 1.0082 2 20.24 | 1.264 | 0.1689 
3.7 | 1.0264 4 41.06 | 2.563 | 0.3426 
5.7 | 1.0408 6 62.45 | 3.898 | 0.5211 
7.6 | 1.0554 8 84.43 | 5.271 |, 0.7046 
9°5 | 1.0703} 10 | 107.0 | 6.682 | 0.8982 
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POTASSIUM HYDROXIDE 
Sproiric Graviry or Aqurous Porasstum HypRoxmDE 


1 
aC 





SoLuTIONS AT 






G. per | Lbs. per Lbs. per 
lit cu. ft. gal. 





fo} 
5 

















¥.2 1.0083 1 10.08 0.6295 0.0841 
(02,5 1.0175 2 20.35 1.270 0.1698 
3.8 1.0267 3 k 30.80 1,923 0.2570 
59.’ 1.0359 4 41.44 2.587 0.3458 
6.3 1.0452 5 52.26 3.262 0.4361 
7.5 1.0544 6 63. 26 3.949 0.5280 
Bek oy 1.0637 a 74.46 4,648 0.6214 
9.9 1.0730 8 85.84 5.359 0.7164 
TRO: | 1.0824 9 97.42 6.081 0.8130 
se 1.0918 10: 109.2 6.816 0.9111 
13.3 1.1013 1L. 121.1 7.563 1.011 
Pam? 4 1.1108 12 133.3 8.321 1.112 
15.6 1.1203 13 145.6 9.092 1.215 
16.7 1.1299 14 158.2 9.875 1,320 
17.8 1.1396 15 170.9 10.67 1,427 
18.8 1.1493 16 183.9 11.48 1.5385 
19.9 1.1590 17 197.0 12.30 1.644 
398 1.1688 18 210.4 13,13 1.756: 
Oo 1.1786 19 223.9 13.98 1,869 
23.0 ~ 1.1884 20 237.7 14.84 1.983 
24.0 1.1984 21 251.7 15.71 2.100 
25.0 | 1, 2083 22 265.8 16.59 2,218 
26.0 1.2184 23 280.2 17.49 2.339 
27.0 1.2285 24 294.8 18.41 2.461 
27.9 1.2387 25 309.7 19,33 2.584 
28.9 1.2489 26 324.7 20,27 2.710 
29,8 1.2592 27 340.0 21.22 2.837 
30.8 1.2695 28 355.5 22319 2.966 
31.7 1.2800 29 371.2 23.17 3.098 
32-6 1. 2905 ‘30 387.2 24-17 3.231 
33.6 1.3010 31 403.3 25.18 3.366 
34.5 1.3117 32 419.7 26.20 3.503 
35.4 1.3224 33 436.4 27.24 3.642 
36.2 1.3331 34 453.3 28.30 3.783 
37.1 1.3440 35 470.4 29.37 3.926 
38.0 1.3549 36 487.8 30.45 4.070 
38.8 1.3659 37 505.4 31.55 4.218 
39.7 1.3769 38 523.2 32.66 4.366 
40.5 1.3879 39 541.3 83.79 4.517 
41.4 1.3991 40 559 .6 34.94 4.670 
42.2 1.4103 41 578.2 36.10 4.825 
43.0 1.4215 42 597.0 37.27 4.982 
43.8 1.4329 43 616.1 38.46 5.142 
44.6 1.4443 44 635.5 39.67 5.303 
45.4 1.4558 45 655.1 40.90 5.467 
46.2 1.4673 46 675.0 42.14 5.633 
47.0 1.4790 47 695.1 43.39 5.801 
47.7 1.4907 48 715.5 44.67 5.971 
48.5 1.5025 49 736.2 45.96 6.144 
49.2 1.5143 50 757.2 47.27 6.319 
50.0 1.5262 51 778.4 48.59 6.496 
50.7 1.5382 52 799.9 49.93 6.675 
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POTASSIUM IODIDE 
Spreciric Gravity or Aqueous Potassium lopipE SoLuUTIONS 























20°" Ae 
AT “yo C. 

Snr lt te ae CE ee 
Baes| | apegneci|. HeRgemtsh Ges wu he, pen dg 
a he teers See hes eee 
0.8 | 1.0055 1 10.06 0.6277 | 0.0839 
1.9 | 1.01380 2 20 .26 1.265 0.1691 
4.0 | 1.0281 4 41.12 2.567 0.3432 
6.1 | 1.0437 G: ee 62 .62 3.909 0.5226 
8.2 | 1.0597 8 84.78 5.292 0.7075 
10.3 | 1.0761 10 107 .6 6.718 | 0.8980 
12.3 | 1.0930 12 131 .2 8.188 1.095 
14.4 | 1.1104 14 155.5 9.705 1.297 
16.5 | 1.1284 16 180.5 11.27 1.507 
18.6 | 1.1469 18 206 .4 12.89 1.723 
20.6 | 1.1660 20 233 .2 14.56 1.946 
23m | jl elsat 22 260.9 16.28 2AG 
24.8 | 1.2060 24 289 .4 18 .07 2.415 
26.8 | 1.2270 26 319.0 19 .92 2.662 
28.9 | 1.2487 28 349 .6 21.83 2.918 
30.9 | 1.2712 30 381.4 23.81 3.183 
36.0 | 1.3308 25 465.8 29.08 3.887 
41.1 | 1.3959 40 558.4 34.86 4.660 
46.2 | 1.4672 45 660 .2 41.22 5.510 
51.2 | 1.5458 50 772.9 .| 48/25 6.450 
56.2 | 1.6327 55 898 .0 56 .06 7.494 


——— 
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POTASSIUM NITRATE 
Sprciric Gravity oF Aqueous PorasstuM NITRATE Sduurions 


























PAU a 
AT 42 C. 
P 

Sears) eee) ue Sh eR | Me 
0.6 | 1.0045 1 10.05 0.6271 | 0.0838 
1.5 | 1.0108 2 20 .22 1.262 0.1687 
3:8 1.0234 4 40.94 2.556 0.3416 
5.1 1.0363 6 62.18 3.882 0.5189 
6.8 | 1.0494 8 83.95 5.241 0.7006 
8.6 | 1.0627 10 106.3 6.634 0.8868 
10.3 1.0762 12 129.1 8.062 1.078 
12.0 1.0899 14 152.6 9.525 12% 
18.7 | 1.1039 16 176.6 11.03 1.474 
15.3 1.1181 18 201.3 12.56 1.680 
17.0 i ie 45) 20 226.5 14.14 1.890 
Tale | 1.1473 22 252 .4 15.76 2.106 
20.2, +) 1.16238 24 279.0 17.41 Dua 2s 


POTASSIUM SULFATE 
Spreciric GRAVITY OF “Seger PorassIuM SULFATE SOLUTIONS 




















= ab) GR? * 
P. : Lbs. Lbs. 
Be | Sper | Sse | Site cu.ft. gal 
0.9 | 1.0063 1 10.06 | 0.6282 | 0.0840 
2.1 | 1.0145 2 20.29 | 1.267 | 0.1693 
4.4 | 1.0310 4 41.24 | 2.574 | 0.3442 
6.6 | 1.0477 6 62.86 | 3.924 | 0.5246 
8.8 | 1.0646 8 85.17 | 5.317 | 0.7107 
11.0 | 1.0817 | 10 108.17 |° 6.753 | 0.9027 





Ss 
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Speciric Gravity or AQUEOUS oneal ee TARTRATE Souv- 
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POTASSIUM TARTRATE 
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TIONS AT —> C.* 
Per cent G. per Lbs. per Lbs. per 
Bé Sp. gr KeCsiH 0c liter cu. ft gal. 
0.7 1.0048 1 10.05 0.6273 0.0839 
1.6 1.0114 2 20.23 1.263 0.1688 
3.5 1.0248 4 40.99 2.559 0.3421 
5.4 1.0383 6 62.30 3.889 0.5199 
y ae. 1.0519 8 84.15 5.253 0.7023 
8.9 1.0657 10 106.6 6.653 0.8894 
10.7 1.0798 12 129.6 8.089 1.081 
12.5 1.0941 14 153.2 9.562 1,278 
14.2 1.1087 16 177.4 11.07 1.480 
16.0 1.1236 18 202.3 12.63 1.688 
17.7 1.1387 20 227.6 14.22 1.901 
19.4 1.1540 22 253.9 15.85 2.119 
21.0 1.1696 24 280.7 17.52 2.343 
22.7 1.1855 26 308.2 19.24 2.572 
24.3 1.2017 28 336.5 21.01 2.808 
26.0 1.2181 30 365.4 22.81 3.050 
30.0 1.2606 35 441.2 27.54 3.682 
33.9 1.3051 40 522.0 32.59 4.357 
37.7 1.3516 45 608.2 37.97 5.076 
41.4 1.4001 50 700.1 43.70 5.842 
Bé Sg = HS C cans G. per Lbs. per Lbs. per 
es Dp. gr. + ¥H:0- liter cu. ft. gal. 
0.7 1.0048 1.040 10.45 0.6522 0.0872 
1.6 1.0114 2.080 21.03 1.313 0.1755 
3...5. 1.0248 4.159 42.62 2.661 0.3557 
5.4 1.0383 6.239 64.78 4.044 0.5406 
7.2 1.0519 8.319 87.50 5.462 0.7302 
8.9 1.0657 10.40 110.8 6.918 0.9247 
10.7 1.0798 12.48 134.7 8.411 1.124 
12 5 1.0941 14.56 159.3 9.943 1.329 
14.2 1.1087 16.64 184.5 41.52 1.539 
16.0 1.1236 18.72 210.3 13.13 1.755 
LRT 1.1387 20.80 236.8 14.78 1.976 
19.4 1.1540 22.88 264.0 16.48 2.203 
21.0 1.1696 24.96 291.9 18.22 2.436 
22:7 1.1855 27.03 320.5 20.01 2.675 
24.3 1.2017 29.12 349.9 21.84 2.920 
26.0 1.2181 31.19 380.0 23.72 3.171 
30.0 1. 2606 36.39 458.8 28.64 3.829 
33.9 1.3051 41.59 542.8 33.89 4.530 
37.7 1.3516 46.79 632.4 39.48 5.278 
41.4 1.4001 51.99 727.9 45.44 6.075 
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; SODIUM ARSENATE 
Sprcrric Graviry or Aqusous Drsoprum ARSENATE Souu- 
a 14° : 
> C.* 





TIONS AT 


4 




































Per cent . per Lbs. per . per 
BE. N asHAsO. Gibe cu. ft. vee 
112 1.0083 I 10.08 0.6295 | 0.0841 
2.5 1.0175 2 20 .35 1.270 0.1698 
wal 1.0365 + 41.46 2.588 0.3460 
Send 1.0563 6 63.38 3.957 0.5289 
10.3 1.0768 8 86.14 5.378 0.7189 
12.9 1.0980 10 109.8 6.854 0.9163 
19S. 1.1197 12 134.4 8.388 1 A221 
18.0 1.1419 14 159.9 9.980 1.334 
20.5 1.1645 16 186.3 11.63 1. {555 
Bey i) Bee Ineseodic tee 1c] “ende.| “gate 
ic2 1.0083 2.163 21.80 1.361 0.1819 
2.5 1.0175 4.325 44.01 2.747 0.38672 
bi spe | 1.0365 8.650 89.66 5.597 0.7482 
7.7 1.0563 | 12.98 if Aaa 8.556 1.144 
10.3 1.0768 | 17.30 186.3 11.63 1 655 
12.9 1.0980 | 21.63 237 .4 14.82 1.982 
15.5 T1187. 1025.95 290.6 18.14 2.425 
18.0 1.1419 | 30.28 345.7 21.58 2 .885 
20.5 .| 1.1645 | 34.60 402.9 25 AS 3.863 
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SODIUM ARSENATE 


* 


SPEcIFIC Gravity or AquEous Drsopium ARSENATE SoLu- 





























TIONS AT 14° C. (ScuiFr) 
Per cent " 

Be. | Sp.er |NastAsdq Gite | TR | ga 
0.6 | 1.0042 1 | 10.04 0.6269 | 0.0838 
1.2 | 1.0084 2 20.17 1.259 0.1683 
1.8 | 1.0126 3 80.3 1.896 0.2535 
2.4 | 1.0168 + 40 .67 2.539 0.3394 
3.0} 1.0212 a 51.06 3.188 0.4261 
3.6 || 1.0256 6 61.54 3.842 0.5185 
4.2 | 1.0300 fi 72.10 4.501 0.6017 
4.8 | 1.0344 8 82.75 5.166 | 0.6906 
5.4 | 1.0389 9 93 .50 5 .837 0.7803 
6.0. | 1.0434 10 104.3 6.514 0.8707 
6.6 1.0479 tl 115.3 7.196 0.9619 
T.2 | 1.0525 12 126 °3 7.885 1.054 
7.8 | 1.0571 13 137.4 8.579 1.147 
8.4 | 1.0618 14 148.7 9.280 1.241 
9.0 | 1.0665 15 160.0 9.987 1.3385 
9.6 | 1.0712 16 171.4 10.70 1.4380 
10.2 | 1.0759 17 182.9 11.42 1.526 
10.8 | 1.0807 18 194.5 12.14 1.623 
11.4 | 1.0855 19 206 .2 12.88 1.721 
12.0 | 1.0904 20 218.1 13.61 1.820 
12.6 1.0953 21 230.0 14.36 1.920 
13..2 1.1002 22 242 .0 15.11 2.020 
13.8 1.1052 23 254 .2 15.87 2.121 
14.4 1.1102 24 266 .4 16.63 2.224 
15.0.) 1.1158 25 278.8 17.41 2.827 
15.6 1.1204 26 291.3 18.19 2.431 
16.2 | 1.1255 27 303 .9 18.97 2.536 
16.8 1.1306 28 316.6 19.76 2.642 
1773. ‘| 1.1368 29 329.4 20.56 2.749 
17.9 1.1410 30 342.3 21.37 2.857 
18.5 1.1463 31 355.4 22.18 2.965 
LOM o 1, 1516 32 368.5 23.01 3.075 
19.7 | 1.1569 SB 381.8 23 .83 3.186 
20 .2 1.1623 34 395.2 24.67 3.298 
20.8 1.1677 35 408.7 25.51 3.411 
21.4 1.1731 36 422.3 26.36 3.524 
22.0 1.1786 37 436.1 27 .22 3.639 
2.5 1.1838 38 449 1 28 .03 3.748 
23.1 1.1896 39 464.0 28 .96 3.872 
Page vena} 40 478.1 29.85 3.990 
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SODIUM ARSENATE 
Sprciric GRAVITY OF Aqurous TRI-SODIUM ARSENATE Sov: 


























TIONS AT te Ore 
4 
P t 5 : 
ee manne —| non cont | Gree af Eee. per be. per 
1.4 | 1.0097 1 10.10 0.6303 0.0848 
2.49 1.0207 2 20.41 1.274 0.1704 
6.0 | 1.0431 4 41.72 2.605 0.3482 
9.0 | 1.0659 6 63 .95 3.992 0.5337 
11.9 | 1.0892 8 87.14 5.440 0.7272 
try, gp} 2,..kkaO 10 al a8 6.948 0.9288 
17.5 1.1373 12 136.5 8.520 1.1389 














Per cent 
G. per Lbs. per Lbs. per 
Neo liter cu. ft. gal. 











eae L 0097 2.040 20.59 1.286 0.1719 
2.9} 1.0207 4.079 41.64 2.599 0.3475 
6.0 | 1.0431 8.158 85.10 § .313 0.7102 
9.0 | 1.0659 | 12.237] 130.4 8.143 1.089 
Pet OS020/ 1623172) 177.7 11.09 1.483 
14.7 | 1.1130 | 20.396 | 227.0 14.17 1.894 . 
17.5 |.1.1373.| 24.4752) 278.4 - 17.38 2.323 


Speciric Gravity oF Aqurous TrRI-sopiuM ARSENATE SOLU- 
TIONS AT 17° C. (ScHIFF) 

_ .. ., J) eee eee eee 

Per cent 




















7 i rT - 
Bé. Sp. gr. Ne — eats ae 
0.8 1.0053 1 10.05 0.6276 0.0839 
15 1.0107 2 20 .21 1.262 0.1687 
2.3 1.0161 3 30.48 1.903 0.2544 
ayen 1.0215 4 40.86 2.001 0.3410 
3.8 1.0270 5 51.34 3.206 0.4285 
4.6 1.0325 6 61.95 3.867 0.5170 
5.3 1.0380 7 72.66 4.536 0.6064 
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SODIUM ARSENATE (Continued) 
Sprciric Graviry of AQUEOUS eee ARSENATE. Sonv- 

















TIONS AT 17° C. (ScuiFF) 

Per cent G. per Lbs. per Lbs. _per 
Bé. Sp. gr: Meese liter cu. tt ; —s 
6.0 | 1.0485 8 83.48 5.244 0.6967 
6.8 | 1.0491 9 94.42 5.894 0.7880 
ange], £2 OSS 10 105.5 6.584 0.8802 
8.3 ,.| 1.0603 11 116.6 7.281 0.9733 
9.0 | 1.0659 12 127.9 7.985 1.067 
Gee al LOZ 13 139.3 8.697 1.163 
10.4 | 1.0773 14 150.8. 9.415 1.259 
11.1 | 1.0830 15 162.5 10 -Ley 7 tae 
11.8 | 1.0887 16 174.2 10.87 1.454 
12-5—1-1.0945-1__17. 186..1—-+—11..62-—_|--L..553- 
13225) 122003 18 198.1 12.36 1.653 
13.9)" UV 106 19 210.2 gt i 2 1.754 
14°76 LT t120 20 222-4 13.88 1.856 
15 31) 1. 79 21 234.8 14.66 | 1.959 
16°70 | 1.1238 22 247 .2 15.43 2.063 








SODIUM BROMIDE 
Spnciric Graviry oF Aqueous SoprumM Bromm:r SoLvutions 




















| «BE, Spar, |) Rese’ | Gide Ueetet tb eet 
0.9 | 1.0060 1 10.06 0.6280 | 0.0840 
2.0 | 1.0139 2 20.28 1.266 | 0.1692 
4.2 | 1.0298 4 41.19 2.571 0.3438 
6.4 |} 1.0462 6 62.77 3.919 0.5238 
8.6 | 1.0631 8 85.05 5.309 0.7097 
10.8 }+ 1.0803 10 108 .0 6.744. | 0.9015 
13.0 | 1.0981 12 131.8 8.226 1.100 
15.1 | 1.1164 14 156.3 9.757 1.304 
ea OB RET 16 181.6 11.34 1.516 
19.4 | 1.1546 18 207 .8 12.97 1.734 
91.5 | 1.1745 20 234.9 14.66 1.960 
23.7 | 1.4951 22 262.9 16.41 2.194 
25.8 | 1.2163 24 291.9 18 .22 2.436 
27.9 | 1.2382 26 321.9 20.10 2.687 
30.0 | 1.2608 28 353.0 22 04 2.946 
82.1 || 1.2841 3 385.2 24.05 (3.215 
37°83] 1.3462 35 a4 59 29.41 3.932 
42.4 | 1.4138 10 565.5 | 35.30 4.719 
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SODIUM CARBONATE 
Speciric Gravity oF Aqueous Soprum CarBonaTE SOLUTIONS 














r} 
f BE3 0 ? Per cen i Lbs. : 
ei) pares ohh sat Sipe bs. per ..| Lbs. per 
eS SS ES a ae 
\ 1.2 | 1.0086 1 10.09 0.6296 | 0.0842 
2.7 | 1.0190 2 20.38 1.272 | 0.1701 
5.6 | 1.0398 4 41.59 2.596 | 0.3471 
8.3 | 1.0606 6 63 .64 3.973 | 0.5311 
: 10.9 | 1.0816 8 86.53 5.402 | 0.7221 
13.5 | 1.1029 10 110.3 6.885 | 0.9204 
16.0 || 1.1244 12 134.9 8.423 | 1.126 
: 18.5 | 1.1463 14 160.5 10.02 1.339 























+ < Per cent ORE ‘ L 

; Bé. Sp. gr. erty iter ms fi ei * 

la 

; 1.2 | 1.0086 | 2.7 97 23 1.700 | 0.2272 

fd 9.7 | 1.0190 5.40 55.02 3.485 0.4592 
5.6 | 1.0398 | 10.80 112.3 7.010 0.9370 
8.3 | 1.0606 | 16.20 171.8 10.72 1.434 
10.9| 1.0816} 21.60 |, 233.6 | 14,58 1.949 
13.5.| 1.2029 | 27.00 | 297.7 18,59, | 2.485 
16.0,| 1.1244 | 32.40 }, 364.3 | 22.74 3.040 
18.5.| 1.1463 7.80 | 433.3, | 27,05, | 3,616 

% 1 ! | 
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SODIUM CHLORIDE 
Spacrric Gravity or Aqurous SopiuM CHLORIDE SoLuTIONS 

















PAE Pen 
AT “fo C. 
tae A ee 

pe | seer | PSE | Sieh | TSE | TR 
0.8 | 1.0053 1 10.05 0.6276 | 0.0839 
1.8 | 1.0125 2 20.25 1.264 0.1690 
3.8 | 1.0268 4 41.07 2.564 0.3428 
5.8 | 1.0418 6 62.48 3.900 0.5214 
7.7. | 1.0559 8 84.47 5 278 0.7049 
9.6 | 1.0707 10 107.1 6.684 | 0.8935 
11.5 | 1.0857 12 130.3 8.133 1.087 
1323. £1 1009 14 154.1 9 .622 1.286 
Tek ak silG2 16 178.6 alike als) 1.490 
16.9 | 1.1319 18 203 .7 12772 1.700 
18.7 | 1.1478 20 229 .6 14.33 1.916 
20.4 | 1.1640 22 256 .1 15.99 2.137 
22.2 | 1.1804 24 283 .3 17.69 2.364 
23.9. | 1.1972 26 SLIT 19.43 2.598 





SODIUM CHROMATE 
Sprciric Graviry oF AQUEOUS SopiuM CHROMATE SOLUTIONS 
































18° ae 
AT “jo C. 
si | speck | RESO: Gee] Re Ieee 
Tel 1.0074 1 10.07 0.6289 | 0.0841 
FS) 1.0163 2 20.33 1.269 0.1696 
4.8 1.0344 4 41.38 2.583 0.3453 
7.3 1.0529 6 63.17 3.944 0.5272 
9.7 1.0718 8 85.74 Byets: 0.7156 
AOE II 1.0912 10 109.1 - 6.812 0.9106 
1455 Lelio 12 [333 8.323 1.113 
16.8 11312 14 158.4 9.886 1.322 
19.1 1.1518 16 184.3 11.50 1.5388 
21.4 1.1728 18 te ea 13.18 1.762 
23.6 1.1942 20 238.8 14.91 1.993 
25.8 1.2160 22 20020 16.70 2.233 
27.9 1.2383 24 297 .2 18.55 2.480 
30.0 1.2611 26 327.9 20.47 2.736 
Je al eS) SS eee 


————— 
; HANDBOOK OF CHEMISTRY AND PHYSICS 
SODIUM DICHROMATE 

Speciric Graviry or Aqurous Sopium DicHromatEe Sonv- 


52 
TIONS AT —= C.* 





























4° 
Per cen . per 8. 

Bé. Sp. er. N cee See a. ft. ood 
0.9 1.006 1 10.06 0.6280 | 0.0840 
1.9 1.013 2 20 .26 1.265 0.1691 
3.8 1.027 4 41.08 2.565 0.3428 
but 1.041 6 62 .46 3.899 0.5212 
Sys 1.056 8 84.48 5.274 0.7050 
9.5 1.070 10 107.0 6.680 0.8929 
11.2 1.084 12 130.1 8-121 1.086 
12.9 1.098 14 15B7 9.596 1.283 
14.6 1 bt 16 177.9 11. 1.485 
16.2 1.126 18 202 37 12.65 1.691 
17.8 1.140 20 228 .0 14.23 1.903 
19.2 1.153 22 20a. 0 15.84 pape hi 
20.6 1.166 24 279.8 17.47 2. aa0 
22.0 1.179 26 306.5 19.14 2.558 
23°25 1.193 28 334.0 20.85 2.788 
24.9 1.207 30 362 .1 22 .60 3.022 
28.4 1.244 35 435.4 27 .18 3.634 
31.6 1.279 40 511.6 31.94 4.269 
34.5 1.312 45 590.4 36.86 4.927 
37.0 1.342 50 671.0 41.89 5.600 
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SODIUM HYDROXIDE 
Sprciric Graviry or Aqurous Soprum HyproxipE SOLUTIONS 
20° 


AT vo Ct 

















Per cen ; . per Lbs. 
eee Supa as fe = 
1.4 1.0095 1 10.10 0.6302 | 0.0842 
2.9 1.0207 2 20.41 1.274 0.1704 
4.5 1.0818 3 30.95 1.932 0.2583 
6.0 1.0428 4 41.71 2.604 0.3481 
7.4 1.0538 5 52.69 3.289 0.43897 
8.8 1.0648 6 63 .89 3.988 0.53382 
10.2 1.0758 7 75.31 4.701 0.6284 
11.6 1.0869 8 86.95 5.428 0.7256 
12.9 1.0979 9 98.81 6.168 0.8246 
14.2 1.1089 10 110.9 6.923 0.9254 
16.8 1.1309 12 135.7 8.472 1.1383 
19.2 1.1530 14 161.4 10.08 1.347 
21.6 1.1751 16 188 .0 11.74 1.569 
23 .9 1.1972 18 215.5 13.45 1.798 
26.1 1.2191 20 243.8 15.22 2.035 
287.2 1.2411 22 273.0 17.05 2.279 
30.2 1.2629 24 303.1 18.92 2.529 
gave 1.2848 26 334.0 20.85 2.788 
34.0 1.38064 28 365.8 22 .84 3.053 
35.8 1.3279 30 398 .4 24.87 3.324 
87.5 1.38490 32 CT Wey flak 26 .95 3.602 
39.1 1.3696 34 465.7 29 .07 3.886 
40.7 1.3900 36 500 .4 31.24 4.176 
42 .2 1.4101 38 pstayere| 33.45 4.472 
43 .6 1.4300 40 572.0 30s Gn 4.773 
45.0 1.4494 42 608 .7 38.00 5.080 
46.3 1.4685 44 646.1 40.34 5 .392 
47.5 1.48738 46 684 .2 42.71 5.709 
48.8 1.5065 48 (Pare! 45.14 6.035 
49.9 12.5253 50 162.7 47.61 6.364 
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SODIUM NITRATE 
Sprciric GRAVITY OF AQuEous Sopium Nirrate SoLurions 











20 s 
AT C. 
BR . per | % , 
Be. || Spier. | Nanos | ‘titer | voueat| | eal 
0.7 | 1.0049 1 10.05 0.6273 | 0.0839 
Tee, | (1). QLL7 2 20 .23 1.263 0.1689 
3.6 1.0254 4 41.02 2.561 0.3423 
5.5 | 1.0392 6 62.35 3.892 0.5203 
3 | 1.0532 8 84.26 5.260 0.7031 
9.2 | 1.0674 10 106.7 6 .663 0.8908 
11.0 | 1.0819 12 129.8 8.105 1.083 
12.8 | 1.0967 14 163 .5 9.585 1.281 
14.6 | 1.1118 16 177.9 EL kt 1.485 
16.4 1.1272 18 202.9 12.67 1.693 
18.1 | 1.1429 20 228 .6 14.27 1.908 
19.9 | 1.1589 22 255.0 15.92 2.128 
21.6 1.1752 24 282 .0 L765 2.354 
Za,o- |; 1.1917 26 309.8 19.34 2.586 
25.0 | 1.2085 28 338.4 21.12 2.824 
26.7 | 172256 30 367.7 22.95 3.068 
30.8 1.2701 35 444.5 27:75 3.710 
34.9 | 1.3175 40 527.0 32.90 4.398 
39.0 1 7 38 .44 5.188 


.3683 45 615. 


SODIUM NITRITE 
Sremciric Gravity or Aqueous Soprum Nitrite SoLuTions 




















15% 4483 
AT fo C. 

«AES RE gm eae Moores i nae 
0.8.| 1.0058 1 10.06 0.6279 | 0.0839 
1.8 | 1.0125 2 20.25 1.264 0.1690 
3.7 | 1.0260 t 41.04 2.562 0.3425 
5.5 1.0397 6 62.38 3.894 0.5206 
7.4 1.0535 8 84.28 5.261 0.7033 
9.2 1.0675 10 106.8 6.664 0.8909 
10.9 1.0816 12 129.8 8.103 1.083 
12.7 1.0959 14 153 .4 9.578 1.280 
14.4 1.1103 16 177.6 11.09 1.483 
16.1 1.1248 18 202.5 12.64 1.690 
1 ag 1.1394 20 227 .9 14.23 1.902 
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SODIUM POTASSIUM TARTRATE 4 


Speciric Gravity or Aquzous Soprum Porasstum TaRTRATS 


(RocHELLE Satr) SoLvTions aT = Cs 



































: 
= Per cent G. per pm Lbs. oe 

Be. Sp. 8  |NaKC.H:0: liter cu. Tae [ee teeta] Gar | ane | Aare 

0.7 1.0049 1 10.05 0.6273 o. ioe 7 | <a) heal) lo 
1Z 1.0116 2 20.23 1.263 0.1688 
3.6 1.0252 4 41.01 2.560 0.3422 
5.4 1.0390 6 62.34 3.892 0.5202 
7.3 1.0530 8 $4.24 5.259 0.7030 
9.1 1.0673 10 106.7 6.663 0.8907 
11.0 1.0818 12 129.8 $.104 1.083 
12.8 1.0965 14 153.5 .583 1.281 
14.5 1.1114 16 177.8 11.10 1.484 
16.3 1.1265 18 202.8 12.66 1.692 
18.0 1.1419 20 228.4 14.26 1.906 
19.7 1.1576 22 254.7 15.90 2.125 
21.4 1.1735 24 281.6 17.58 2.350 
23.1 1.1896 26 309.3 19.31 2.581 
24.8 1.2059 28 337.7 21.08 2.818 
26.4 1.2225 30 366.8 22.90 3.061 
28.0 1.2394 32 396.6 | 24.76 3.310 
29.6 1.2566 34 427.2 | 26.67 3.505 
31.2 1.2742 36 458.7 | 28.64 3.82 

: 
Bs = Bet ee.) per Lbs. per Lb 
4 Sp. gr. N& 4H 2QOs ~ rs e 
+ 4H:0 liter | eu. it. gal. 
0.7 | lb ) 1.343 13.50 0.8425 0.1127 
ee yee 2.686 7.17 1.696 0.2267 
3.6 1.0252 5.372 55.07 3.438 0.4596 
5.4 a 8.058 $3.72 5.227 0.6986 
ae 1.05 10.74 113.1 7.063 0.9441 
9.1 1.067 13.43 143.3 8.948 1.196 
11.0 rile 16.12 174.3 10.88 1.455 
12.8 = 18.80 206.2 12.87 4.721 
14.5 43 21.49 238.8 14.91 1.993 
16.3 1412 24.17 272.3 17.00 2.273 
18.0 ‘. 26.86 306.7 19.15 2.560 
19.7 4: 29.55 342.0 21.35 2.854 
21.4 1.1735 32.23 378.2 23.61 3.157 
23.1 1. 34.92 415.4 25.93 3.466 
Fo i 37.60 453.5 28.31 3.784 
ae 40.29 492.5 30.75 4.110 
28.0 as 42.98 532.6 ~ 33.25 4.445 
29.6 | 1.256 45.66 573.8 35.82 4.788 
rie aes is ee 48.35 616.1 38.46 5.141 
ee ee ee ee 
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SODIUM SILICATE 
aypetrid Gravity or Aqueous Soprom SimicaTe SoLuTIONS 
oe 
























































C.* 
Per cent 
2 G. per Lbs. per Lbs. per 
ni | oo | NiGa,| Sab | TAR | Maat 
1.0 1.007 1 10.07 0.6286 | 0.0840 
23 1.016 2 20 .32 1.269 0.1696 
4.8 1.034 4 41.36 2.582 | 0.3452 
7.2 1.052 6 63.12 3.940 0.5268 
9.6 1.071 8 85.68 5.349 0.7150 
12.0 1.090 10 109.0 6.805 | 0.9096 
14.4 1.110 12 133 .2 8.315 1.112, 
16.7 1.130 14 158 .2 9.876 1.320 
19.0 | 1.154 16 184.2 11..b05 LDae 
. : Par com G. per Lbs. Lbs. per 
Bé. Sp. gr. Bb ee liter cu. ft. gal. 
4 
32.2 1.285 28 359 .8 22 .46 3.003 
34.2 1.309 30 392.7 24-52 “BDF F 
36.3 1.334 32 426 .9 26.65 3.562 
38.4 1.360 34 462 .4 28 .87 3.859 
40.5 1,387 36 499.3 31 yht 4.167 
42 5 1.415 38 Dat 33.94 4.487 
44.7 1.445 40 578.0 36.08 + 4.824 
‘ Per cent . per Lbs. per Ss. per 
Be. Sp. gr. pee ee Size eu. fh, 1 = 
1.0 1.007 1 10.07 0.6286 0.0840 
2.3 1.016 2 20 .32 1.269 0.1696 
4.9 1.0385 4 41.40 ~ 2.584 «| 0.3455 
7.4 1.054 6 63 .24 3.948 0.5278 
9.9 1.073 8 85 .84 5.359 0.7164 
12.3 1.098 10 109.3 6 .823 0.9121 
14.7 1.113 12 133 .6 8.338 joa 
17.1 1.134 14 158.8 9.911 liao 
19.6 1.156 16 185.0 il bo 1.544 
21 29 1.178 18 212.0 13 .24 1.770 
24.2 1.200 20 240.0 14.98 2.003 
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SODIUM SILICATE (Continued) 
Specrric Gravity or Aqunous Sopicm Srmicatse Sonurioxs 













Per cent 






Be. Sp. gr. Saeed liter cu. ft. gal. 
26.4 1.223 22 269.1 16.80 2.245 
28.7 1.247 24 299 .3 18.68 2.498 
30.9 1.271 26 330.5 20.63 2.758 
33.1 1.296 28 362.9 22 .65 3.028 
35.2 1.321 30 396.3 24.74 3.307 
37.3 1.346 32 430.7 26.89 3.594 
39.2 1.371 34 466.1 29.10 3.890 
41.2 1.397 36 502.9 31.40 4.197 
43.1 1.423 38 540.7 33 .76 4.513 
45.0 1.450 40 580.0 36.21 4.840 
© 49.6 1.520 45 684.0 42.7 5.708 
54.0 1.594 50 797.0 49.75 6.651 
58.3 1.673 55 920 .2 57 .44 7.679 


























Per cent 
} > . . r « 
Be. | Spar. | NOt | Git | Ueyper | Lbs, per 
| | 
1.0 1.007 1 10.07 0.6286 | 0.0840 
2.4 1.017 2 20.34 |+ 1.270 0.1697 
5.0 1.036 4 41.44 2.587 0.3458 
+ i 1.056 6 63 .36 3.955 0.5288 
10.4 1.077 8 86.16 5.379 0.7190 
12.9 1.098 10 109.8 6.854 0.9163 
15.4 1.119 12 134.3 8.383 1.121 
17.9 1.141 14 159 .7 9.972 1.333 
20.3 1.163 16 186.1 11.62 1.553 
22.7 1.186 18 213 .5 13.33 1.782 
. 25.2 1.210 20 242.0 15.41 2.020 
27.5 1.234 22 272.5 16.95 2.266 
: 29.8 1.259 24 302 .2 18.86 2.622 
32.1 1.284 26 333.8 20.84 2.786 
34.3 1.310 28 366.8 22.90 3.061 
36.6 1.337 30 401.1 25.04 3.347 
4 38.8 1.365 32 436.8 27 .27 3.645 
41.0 1.394 34 474.0 29.59 8.955 
om 45-2 1.424 36 31276 32.00 4.278 
: 45.4 1.456 38 553.3 34.54 4.617 
. 
- —_— 
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SODIUM SULFATE 
Sprciric Gravity or Aqurous SopiuM SuLFATE SOLUTIONS 



































He 
AT “fo (G 
ee eee ee Se eee 
HL pee | Be geet? Gee fete eal eae 
ee eee 6 SS 
aed 1.0073 1 10.07 0.6288 0.0841 
2:3 1.0164 2 20.33 1.269 0.1696 
4.9 1.0348 4 41.39 2.584 0.3454 
7.4 1.0535 6 63 .21 3.946 0.5275 
9.8 1.0724 8 85.79 5.356 | 0.7160 
12):2 1.0915 10 109.2 6.814 0.9109 
14.5 1.1109 12 133.3 8.322 1.112 
16.8 1.1306 14 158.3 9.881 1.321 
19.0 1.1506 16 184.1 11.49 1.536 
21.2 1.1709 18 210.8 13.16 1.759 
233 1.1915 20 238.3 14.88 1.989 
25.4 1.2124 22 266.7 16.65 2.226 
27.5 1.2336 24 296.1 18.48 2.471 
ee 
: 
Per cent G. per Lbs. per é 
Bé Sp. gr. ey tay liter cu. ft. ae as 
FOR 
tit 1.0073 2.268 22.85 1.426 0.1907 
213 1.0164 4.536 46.11 2.878 0.3848 
4.9 1.0348 9.073 93.88 5.861 0.7835 
7.4 1.0585. 13.61 143.4 8.950 1.197 
9.8 1.0724 | 18.15 194.6 | 12.15 1.624 
12.2 1.0915 | 22.68 247 .6 15.46 2.066 
14.5 1.1109 | 27.22 302.4 18.88 2.523 
16.8 1 1306. PI81075 359.0 22.41 2.996 
19.0 1.1506 | 36.29 417.6 26 .07 8.485 
21.2 1.1709 | 40.83 478.1 29 .84 3.989 
23:3 1.1915 | 45.36 540.5 33 .74 4.511 
25.4 1.2124 | 49.90 605.0 3706 5.049 
27.5 1.2336 | 54.44 671.5 41.92 5.604 
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SODIUM SULFATE 


Specrric Graviry or Aqueous Sopium Sunrate Soivrions 
; atv 15° C. (GERLACH) 

















Per cent . per Lbs. Lbs. 
Be. Sp. er Fite pag cu. ft. pm a 
0.6 | 1.004 1 10.04 0.6268 | 0.0838 
1.2 1.008 2 20.16 1.259 0.1682 
1.9 | 1.013 3 30.39 1.897 0.2536 
2.3 1.016 4 40.64 2.537 0.3392 
2.8 | 1.020 5 51.00 3.184 0.4256 
3.4 | 1.024 6 61.44 3.836 0.5127 
4.0 | 1.028 7 71.96 4.492 0.6005 
4.5 | 1.032 8 82.56 5.154 0.6890 
5.0 | 1.036 9 93 .24 5.821 0.7781 
5.6 1.040 10 104.0 6.492 0.8679 
6.1 1.044 11 114.8 7.169 0.9584 
6.5 | 1.047 12 125.6 7.843 1.048 
7.2 | 1.052 13 136.8 8.538 1.141 
7.7 1.056 14 147.8 9 229 1.234 
8.2 1.060 15 159.0 9.926 1.327 
8.7 1.064 16 170.2 10.63 1.421 
9.4 1.069 17 181.7 11.34 1.517 
9.9 1.073 18 193.1 12.06 1.612 
10.4 1.077 19 204.6 12.%F 1.708 
‘. KO 1.082 20 216.4 13.51 | 1.806 
11.5 1.086 21 228.1 14.24 | 1.903 
12.0 1.090 22 239.8 14.97 2.001 
12.5 1.094 23 * 251.6 15.71 | 2.100 
12.9 1.098 24 263.5 16.45 2.199 
13.5 1.103 25 275.8 17.21 2.301 
14.0 1.107 26 287 .8 17.97 2.402 
14.5 | 1.111 27 300.0" | 18.73 2.503 
15.1 1.116 28 312.5 19.51 2.608 
15.5 | 1.120 29 324.8 20 .28 2.711 
16.1 1.125 30 337.5 21.07 | 2.817 
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SODIUM SULFATE 


Sprorrrc Gravity or» AQUEOUS SoptuM SULFATE SOLUTIONS 
av 15° C. (GERLACH) 
: 


























Per cent G. per Lbs. Lbs. 

Be. Sp. et. | NasSO« liter path | sei 

oe ee eee 
0.6 1.004 0.44 4.440 | 0.2772 0.0371 
1.2 1.008 0.88 8.916 | 0.5566 0.0744 
1.9 1.013 1.33 13.44 0.8390 0.1122 
2.3 1.016 1 79 17.97 1.122 0.1500 
28 1.020 2.28 22.55 1.408 0.1882 
3.4 1.024 2.65 voy a 1.696 ||. 0.2268 
4.0 1.028 3.10 31.82 1.987 0.2656 
4.5 1.032 3.54 38.51 2.279 0.3047 
5.0 1.036 3.98 41.24 2.574 0.3441 
5.6 1.040 4.42 45.99 2). Saat 0.3838 
6.1 1.044 4.86 50.79 3.171 0.4238 
6.5 1.047 5.31 55.56 3.469 0.4637 
veo 1.052 5.75 60.48 3.776 0.5047 
7.7 1.056 6.19 65.38 4.082 0.5456 
8.2 1.060 6.63 70.32 4.390 0.5868 
8.7 1.064 7.08 75.29 4.700 0.6283 
9.4 1.069 7.52 80 .37 5.017 0.6707 
9.9 1.073 7.96 85.42 5.332 0.7128 
10.4 1.077 8.40 90 .50 5.650 0.7552 
11.0 1.082 8.85 95.70 5.974 0.7987 
11.5 1.086 9.29 | 100.9 ' | 6.296 0.8417 
12.0 1.090 9.73 | 106.1 6.620 0.8850 
12.5 1.094 10.2 rales’ 6.947 0.9287 
12.9 1.098 | 10.6 116.5 7.275 0.9726 
13/5 1.103 1.1 122.0 7.613 1.018 
14.0 Li10R- FL 1105 127.3 7.946 1.062 
14.5 1 (188 til £9 1827 8.282 1.107 
15.1 1.116 ||) 12.4 138.2 8.627 1.153 
15.5 1.120 | 12.8 143.6 8.967 1.199 
16.1 1.125 | 13.3 ‘| 149.3 9.318 1.246 
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SODIUM SULFITE ACID (SODIUM BISULFITE) 


Sprciric Gravity or Aqueous Soprum Acip SuLFITE Sotu- — 
tions AT 15° C. 


eS a 



































Per cent G. per Lbs. per |. Lbs. per 
Bé. Sp. er. NaHSOs: liter cu. ft. gal. 
ln ee eS ee 
1.2 1.008 1.6 16.13 1.007 0.1346 
fj lt 1.022 254 21.46 1.340 0.1791 
5.3 1.038 3.6 Bleak 2.333 0.3118 
7.2 1.052 5.1 53.65 3.349 0.4477 
9.2 1.068 6.5 69.42 4.334 0.5793 
11.2 1.084 8.0 86.72 5.414 0.7237 
13.2 1.100 9.5 104.5 6.524 0.8721 
15.1 1.116 1b.2 125.0 7.803 1.043 
“fed 1.134 12.8 145.2 9.061 1.211 
19.1 15152 14.6 168.2 10.50 1.404 
21:2 Hl 1 16.5 193.2 12.06 1.612 
2302 1.190 18.5 220.2 13.74 1.837 
25.2 1.210 20.9 252.9 15.79 2.110 
27.2 1.231 23.5 289.3 18.06 2.414 
29.2 1.252 25.9 324.3 20.24 2.706 
SoS} 1.275 28.9 368.5 23.00 3.075 
33.3 1.298 BL aL 411.5 25.69 3.434 
35.2 1.321 34.7 458.4 28.62 3.825 
37.2 1.345 38.0 bil.1 31.91 4.265 
ee ee 
CEE Oe eee A ee SS eee 
‘ Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. SO2 liter cu. ft ga 
1.2 1.008 pane) 9.929 0.6198 0.0829 
ail 1.022 1.3 13.21 0.8248 0.1103 
573 1.038 2.2 23.00 1.436 0.1920 
7.2 1.052 3.1 33.03 2.062 0.2756 
9.2 1.068 4.0 42.74 2.668 0.3566 
11,2 1.084 4.9 53.39 3.333 0.4455 
13).2 1.100 5.8 64.33 4.016 0.5369 
5,1 1.116 6.9 76.95 4.804 0.6421 
17.1 1.1384 7.9 89.36 5.578 0.7457 
19.1 bth 2 9.0 103.5 6.464 0.8641 
21.2 1.4/1 10.2 118.9 7.426 0.9926 
23.2 1.190 11.4 135.5 8.461 Dot 
251.2. 1.210 12:9 155... 7 9.719 1.299 
272 1.231 14.5 178.1 11,12 1.486 
29.2 1,252 15.9 199.6 12.46 . 1.666 
31.3 1.275 17.8 226.8 t 14.16 1.893 
3313 1.298 19.5 253.3 15.81 2.114 
35.2 1.321 21.4 282.2 17.62 2.355 
Ot2 1.845 23.4 314.6 19.64 2.626 
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- SODIUM TARTRATE 
Speciric Gravity oF Aqueous Sopium TARTRATE SOLUTIONS 









































OSE tee 
AT “Ja C. 
Per cent G. per ‘ . 
Bé. Sp. er. NazCsHiOc lider ree ft. me 
0.8 1.0052 1 10.05 0.6275 0.0839 
1.8 1.0123 2 20 .25 1.264 0.1690 
3.8 1.0266 4 41.06 2.564 0.3427 
B, ¢ 1.0410 6 62.46 3.899 0.5212 
7.6 1.0555 8 84.44 been 0.7047 
9.5 1.0702 10 107.0 6.681 0.8931 
11.4 1.0851 12 130.2 8.129 1 087 
1382 1.1002 14 154.0 9.616 13235 
15.0 1.1156 16 178.5 11.14 1.490 
16.8 1.1318 18 203 .6 UPA Gi 1.699 
18.6 1.1471 20 229 .4 14.32 1.915 
20.4 1.1633 22 255.9 15.98 2.136 
22,1 1.1797 24 283 .1 L724 2.363 
23.8 1.1963 26 311.9 19.42 2.596 
25.5 TZisZ 28 339.7 2teat 2-835 
Per cent 

Be | Sper. |NaxCHOd Giber | Toe fet | Maer 
0.8 1.0052 1.186 11.92 0.7441 0.0995 
1.8 1.0123 2.371 24.01 1.499 0.2003 
3.8 1.0266 4.743 48 .69 3.040 0.4063 
5.7 1.0410 7.114 74.06 5.623 0.6180 
7.6 1.0555 9.486 100.1 _ 6.250 0.8355 
9.5 1.0702 | 11.86 126.9 7.922 1.059 
11.4 -| 1.0851 } 14.23 154.4 9.638 1.288 
13.2 1.1002 | 16.60 182.6 11.40 1.524 
15.0 1.1156 | 18.97 211.6 13 921 1.766 
16.8 1.1313; 21.34 241.4 15.07 2.015 
18.6 1.14715| 23.74 272 .0 16.98 2270 
20.4 1.1633 | 26.09 303 .5 18.94 2.532 
22.2 1.1797 | 28.46 335en 20.96 2.802 
23.8 1.1963 | 30.83 368.8 23 .02 3.078 
ZD.0 T2132 | 33.20 402.8 25.14 3.361 
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SODIUM THIOSULFATE 
Sprciric Graviry or Aqurous Sopium THiosuLFatm (Hypo) 





20 
SOLUTIONS AT 7° Gide 
ete nth a eg 

Per cent G. per Lbs. ‘isl Lbs, per 

B6 Sp. er. | NasS20s liter cu. zat 
0.9 1.0065 1 10.07 0.6283 0.0840 
iil 1.0148 2 20.30 1.267 1694 
4.4 1.0815 4 41.26 2.576 13443 
6.7 1.0483 6 62.90 3.927 5249 
8.9 1,0654 8 85.23 5.321 0.7113 
rie th 1.0827 10 108.3 6.759 0.9035 
13.2 1.1003 12 132.0 8.243 1.102 
15.3 1.1182 14 156.5 9.773 1,306 
17:4 1.1365 16 181.8 11.35 1.517 
19.5 1.1551 18 207.9 12.98 1.735 
21.5 1.1740 20 234.8 14.66 1.959 
23.5 1.1932 22 262.5 16.39 2,191 
25.4 1.2128 24 291.1 18.17 2.429 
27.4 1.2328 26 320.5 20.01 2.675 
29.3 1, 2532 28 850.9 21.91 2.928 
B12 1.2739 30 882.2 23.86 3.189 
85.8 1.3273 35 464.6 29.00 3.877 
40.1 1.3827 40 553.1 34.53 4.616 





nt) Percent] ae ol 


Per cent 
Bé. Sp. er. Nasa Reet et Lbs. a 
+- 5H20 : 
i 
0.9 1.0065 1.570 15.80 0.9863 0.1318 
b ibs! 1,0148 3.139 31.86 1.989 0. 2659 
4.4 1.0815 6.279 64.77 4.043 0.5405 
6.7 1.0483 9.418 98.73 6.164 0.8239 
8.9 1.0654 12.56 133.8 8.352 tata? 
yy es | 1.0827 15.70 170.0 10.61 1.418 
T3o2 1.1003 18.84 207.3 12.94 1.730 
15.3 1.1182 21.98 245.7 5.84 2.051 
17.4 1.1365 25.12 285.4 17,82 2.382 
19.5 1.1651 28.25 826.4 20.37 2.724 
21.5 1.1740 31.39 368.6 23.01 3.076 
23.5 1.1982 34.53 412.1 25.72 3.4389 
25.4 1.2128 37.67 456.9 28.52 3,813 
27.4 1.2328 40.81 503.1 31.41 4.199 
29.3 1.2532 43.95 550.8 84.38 4.597 
31.2 1.2739 47.09 599.9 87,45 5.006 
35.8 1.3273 54.94 729.2 45,52 6.085 
40.1 1.3827 62.79 868.2 54.20 7.245 
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SODIUM THIOSULFATE 


Sprcrric Gravity or Aqueous Soprum TurosutraTe (Hypo) 
Sotutions at 19° C. (Scurrr) 




















Per cent G. per Lbs. per Lbs. per 

Bé. Sp. gr. Na2S203 liter cu. ft. gal. 
0.8 1.0052 0.637 6.404 0.3998 0.0534 
1.5 1.0105 1.27 12.88 0.8038 0.1075 
2.3 1.0158 1.91 19.41 1.212 0.1620 
3.0 1.0211 2.55 26.02 1.624 0.2172 
3:7 1.0264 3.19 32.69 2.041 0.2728 
4.5 1.0317 3.82 39.44 2.462 0.3291 
5,2 1.0370 4.46 46.24 2.887 0.3859 
5.9 1.0423 5.10 53.12 3.316 0.4433 
6.6 1.0476 5.73 60.07 3.750 0.5013 
7.3 1.0529 6.37 67.08 4.187 0.5598 
8.0 1.0584 7.01 74.17 4.630 0.6190 
8.7 1.0639 7.65 81.33 5.077 0.6787 
9.4 1.0695 8.28 88.58 5.529 0.7392 
10.1 1.0751 8.92 95.89 5.986 0.8002 
10.8 1.0807 9.56 103.3 6.447 0.8618 
11.5 1.0863 10.2 110.7 6.912 0.9240 
12.2 1.0919 10.8 118.3 7.382 0.9869 
12.9 1.0975 11.5 125.9 7.857 1.050 
13.6 1.1031 12.1 133.5 8.335 1.114 
14.2 1.1087 1252 141.3 8.819 1.179 
14.9 1.1145 13.4 149.1 9.308 1.244 
15.6 1.1204 14.0 157.0 9.803 1.310 
16.3 1.1263 14.7 165.0 10.30 1.377 
16.9 1.1322 15.3 173.1 10.81 1.445 
17.6 1.1381 15.9 181.3 11.32 1.513 
18.3 1.1440 16.6 189.5 11.83 1.581 
18.9 1.1499 17 32 197.8 12.35 1.651 
19.5 1.1558 17.8 206 . 2 12.87 1.721 
20.2 1.1617 18.5 214.6 13.40 1.791 
20.8 1.1676 19.1 223.2 13.93 1.862 
21.5 1.1738 19.7 231.8 14.47 1.935 
22.1 1.1800 20.4 240.6 15.02 2.008 
22.8 1.1862 21.0 249.4 15.57 2.081 
_ 23.4 1.1924 2137 258.3 16.12 2.155 
24.0 1.1986 22:3 267.3 16.68 2.230 
24.7 1.2048 22.9 276.3 17.25 2.306 
25.3 1.2110 23.6 285.5 17.82 2.382 
25.9 1.2172 24.2 294.7 18.40 2.459 
26.5 1, 2234 24.8 304.0 18.98 2.537 
oF) 4 1.2297 25.5 313.4 19.56 2.615 
27.7 1.2362 26.1 322.9 20.16 2.695 
28.3 . 1.2427 26.8 332.5 20.76 2.775 
oie 1.2492 27.4 342.2 21.36 2.856 
15 1.2558 28.0 352.0 21.98 2.938 
30.1 1.2624 28.7 361.9 22.59 3.020 
30.7 1.2690 29.3 371.9 23':22 3.103 
31.3 1.2756 29.9 381.9 23.84 3.187 
31.9 1.2822 30.6 392.1 24.48 3.272 
32.5 1.2888 31.2 402.3 25.12 3.357 
33.1 1.2954 31.9 412.6 25.76 3.443 
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SODIUM THIOSULFATE 


Speciric Gravity or Aqueous Soprum THIOSULFATE SoLu- 
TIONS AT 19° C. (ScuiFF) 





























Per cent ; 
G. per Lbs. per Lbs. per 
Bé Sp. gr. Na2S203 : 
+ 5H20 liter cu. ft. 
0.8 1.0052 1 10.05 0.6275 0.0839 
1.5 1.0105 2 20.21 1.262 0.1687 
2:3 1.0158 3 30.47 1.902 0.2543 
3.0 1.0211 4 40.84 2.550 0.3409 
Seat 1.0264 5 51,132 3.204 0.4283 
4.5 1.0317 6 61.90 3.864 0.5166 
5:2 1.0370 7 72.59 4.532 0.6058 
5.9 1.0423 8 83.38 5.205 0.6959 
6.6 1.0476 9 94.28 5.886 0.7868 
Zies 1.0529 10 105.3 6.573 0.8787 
8.0 1.0584 11 116.4 7.268 0.9716 
8.7 1.0639 12 TOW, 7.970 1.065 
9.4 1.0695 13 139.0 8.680 1.160 
10.1 1.0751 14 150.5 9.396 1.256 
10.8 1.0807 15 162.1 10.12 1.353 
1105 1.0863 16 173.8 10.85 . 1.450 
1222 1.0919 £2 185.6 11.59 1.549 
12.9 1.0975 18 197.6 12.33 1.649 
13.6 1.1031 19 209.6 13.08 1.749 
14.2 1.1087 20 220 50 13.84 1.850 
14.9 1.1145 21 234.0 14.61 1.953 
15.6 1.1204 22 246.5 15.39 2.057 
16.3 1.1263 23 259.0 16.17 2.162 
16.9 1.1322 24 ZL ST, 16.96 2.268 
17.6 1.1381 25 284.5 17.76 2.374 
18.3 1.1440 26 297.4 18.57 2.482 
18.9 1.1499 27 310.4 19.38 2.591 
19.5 1.1558 28 323.6 20:. 20 2.701 
90.2 1.1617 29 336.9 21.03 2.811 
20.8 1.1676 30 350.3 21.87 2.923 
21.5 1.1738 31 363.9 22.72 3.037 
22.1 1.1800 32 377.6 23).57 3.151 
22.8 1.1862 33 391.4 24.44 3.267 
23.4 1.1924 34 405.4 25.31 3.383 
24.0 1.1986 36 419.5 26.19 3.501 
24.7 1.2048 36 433.7 27.08 3.620 
25.3: 1.2110 37 448.1 27.97 3.739 
25.9 1.2172 38 462.5 28.87 3.860 
26.5 1.2234 39 477.1 29.79 3.982 
271k 1.2297 40 491.9 30.71 4,105 
27.7 1.2362 41 506.8 31.64 4,230 
28.3 1.2427 42 521.9 32.58 4.356 
28.9 1.2492 43 537 12 33.53 4.483 
29.5 1.2558 44 552.6 34.49 4.611 
30.1 1.2624 45 568.1 35.46 -4,741 
30.7 1.2690 46 HRS ay ~ 36.44 4.871 
31.3 1.2756 47 599.5 37.43 5.003 
31.9 1.2822 48 615.5 38.42 5.136 
32.5 1.2888 49 631.5 39.42 5.270 
33.1 1.2954 59 647.7 40.43 5.405 
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AT je Ce 
Per cent | G.. | Lb 
er cen . per 8. per Lbs. per 
Bé. Sp. gr SnCk liter | cus ft. gal. 
me) 1.007 1 10.07 0.6286 0.0840 
eat ae a owls) 2 20.30 1.267 0.1694 
are 1.031 4 41.24 2.574 0.3442 
6.5 1.047 6 62.82 3.922 0.5243 
8.7 1.064 8 85.12 5.314 0.7103 
10.9 1.081 10 108.1 6.748 0.9021 
13.1 1.099 12 131.9 8.233 1.101 
15.2 npr Lily 14 156.4 9.762 1.305 
Ta-2 1.135 16 181.6 11.34 1.515 
19.4 1.154 18 207.7 12.97 Inia 
21.4 1.173 20 234.6 14.65 1.958 
23.4 1.192 22 262.2 16.37 2.188 
25.4 1.212 24 290.9 18.16 2.427 
27.4 1.283 26 320.6 20.01 2.675 
29.5. 1.255 28 351.4 21.94 2.933 
31.5 1.278 30 383.4 23.93 3.200 
36.6 1.337 35 468.0 29.21 3.905 
41.7 1.403 40 561.2 35.03 4.683 
46.7 1.475 45 663.8 41.44 5.539 
51.8 1.555 50 ECU 48.54 6.488 
56.8 1.644 55 904.2 56.45 7.546 
61.8 1.742 60 1045 65.25 8.722 
66.7 1.851 65 1203 75.11 10.04 
71.4 1.971 70 1380 86.13 11.52 
Per cent G Lb Lb 
Bé. Sp. gr. SnCl, : per 8. per 8S. per 
4+ 5H:0 iter cu. ft gal. 
1.0 1.007 1.35 13.55 0.8460 0.1131 
2.4 1.015 2.69 2a pey2 1.705 0.2280 
4.4 1.031 5.38 55.50 3.465 0.4632 
6.5 1.047 8.07 84.54 5.278 0.7055 
8.7 1.064 10.8 114.5 7.151 0.9560 
10.9 1.081 13.5 145.5 9.082 1.214 
13.1 1.099 16.1 VUTn os 11.08 1,481 
15.2 5 yb Brg 18.8 210.4 13.14 1.756 
Ene >. 1.135 21.5 244.4 15.26 2.039 
19.4 1.154 24.2 279.5 17.45 2.333 
21.4 1.173 26.9 315.8 19.71 2.635 
23.4 1.192 29.6 352.9 22.03 2.945 
25.4 1.212 32.3 391.5 24.44 3.267 
27.4 1.233 35.0 431.4 26.93 3.600 
29.5 1.255 37.7 472.9 29.52 3.946 
31,5 1.278 40.4 516.0 32.21 4.306 
36.6 1.337 47.1 629.7 39.31 5.255 
41.7 1.403 53.8 755.2 47.15 6.303 
46.7 1.475 60.6 893.2 55.78 7.454 
51.8 1.555 67.3 1046 65.32 8.732 
56.8 1.644 74.0 1217 75.96 10.15 
61.8 1.742 80.7 1407 87.81 11.74 
66.7 1.851 87.5 1619 101.1 13.51 
-71.4 1.971 94.2 1857 115.9 15.49 
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STANNOUS CHLORIDE 


Speciric Gravity oF Agurous Stsnnous CuLormn Sotu 
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Per cent G. per | Lbs. per Lbs. per 
Bé. Sp. gr. SnCl. liter cu. ie et oe 
‘iho 0) 1.0068 1 10.07 0.6285 0.0840 
2.1 1.0146 2 20.29 1.267 0.1693 
4.3 1.0306 4 41.22 2.573 0.3440 
6.5 1.0470 6 62.82 3.922 0.5243 
8.7 1.0638 8 85.10 5.313 0.7102 
10.9 1.0810 10 108.1 6.748 0.9021 
13.0 1.0986 12 131.8 8.230 1.100 
15.2 1.1167 14 156.3 9.760 1.305 
17.3 1.1353 16 181.6 11.34 1.516 
19.4 1.1545 18 207.8 12.97 1.734 
21.5 ~ 1.1743 20 234.9 14.66 1.960 
23.6 1.1948 22 262.9 16.41 2.194 
25.8 1,2159 24 291.8 18.22 2.435 
27.8 1.2377 26 321.8 20.09 2.686 
29.9 1.2603 28 352.9 22.03 2,945 
32.0 1.2837 30 385.1 24.04 3.214 
37.3 1.3461 35 471.1 29.41 3.932 
42.5 1.4145 40 565.8 35.32 4.722 
47.7 1.4897 45 670.4 41.85 5.594 
52.8 1.5729 50 786.5 49.10 6.563 
57.9 1.6656 55 916.1 57.19 7.645 
63.1 1.7695 60 1062 66.28 8.860 
68.1 1.8865 65 1226 76.55 10.23 
nS eee as 
SS ee ee 
Per cent 
G, per Lbs. per Lbs. per 
Bé Sp. er Pasa liter cu. ft. gal. 
ha ee eS eee 
1.0 1.0068 1.19 11,98 0.7480 0.1000 
ral 1.0146 2,38 24.15 1.508 0.2015 
4.3 1.0306 4.76 49.06 3.063 0.4094 
6.5 1.0470 7.14 74.76 4.667 0.6239 
8.7 1.0638 9.52 101.3 6.322 0.8452 
10.9 1.0810 11.9 128.6 8.031 1.074 
13.0 1.0986 14.3 156.9 9.794 1.309 
15.2 1.1167 16.7 186.0 11.61 1,553 
17.3 1.1353 19.0 216.2 13.49 1.804 
19.4 1.1545 21.4 247.3 15.44 2.064 
21.5 1.1743 23.8 279.6 17.45 2.332 
23.6 1.1948 26.2 312.8 19.53 * 2.610 
25.8 1.2159 28.6 347.3 ~ 21.68 2.898 
27.8 1.2377 30.9 383.0 23.91 3.196 
29.9 1.2603 33.3 419.9 26.22 3.505 
32.0 1.2837 35.7 458.3 28.61 3.825 
37.3 1.3461 41.7 560.7 35,00 4.679 
42.5 1.4145 47.6 673.3 42.03 5.619 
47.7 1.4897 53.6 797.8 49.80 6.657 
52.8 1.5729 59.5 935.9 58.43 7.810 
57.9 1.6656 65.5 1090 68.06 9.098 
63.1 1.7695 71.4 1263 78.87 10.54 
68.1 1.8865 77.4 1459 91.10 12,18 
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- SUCROSE (CANE SUGAR) 


° 


20 
Spreciric Gravity or AQuEoUs SucaR SoLuTIons aT —~ C. 
































4° 
Per cent G. per Lbs. per Lbs. per 
Bé. Sp. gr. CiwH2O01 liter cu. ft. gal. 
Qt. 0.9982 D' gee) ob ae pete 1 da loee 
0.3 1.0021 1 10.02 0.6256 0.0836 
0.9 1.0060 2 20.12 1.256 » 0.1679 
1.4 1.0099 3 30.30 1,891 0.2528 
; 2.0 1.0139 4 40.56 2.532 0.3384 
2.5 1.0179 5 50.89 3.177 0.4247 
3.1 1.0219 6 61.31 3.827 0.5117 
3.6 1.0259 7 71.81 4.483 0.5993 
4.1 1.0299 . B 82.40 5.144 0.6876 
4.7 1.0340 9 93.06 5,810 0.7766 
5.3 1.0381 10 103.8 6.481 0.8664 
5.8 1.0423 11 114.7 TeoAlbi 0.9568 
6.4 1.0465 12 125.6 7.839 1,048 
7.0 1.0507 13 136.6 8.527 1.140 
“35 1.0549 14 147.7 9.220 1,232 
8.1 1.0592 15 158.9 9.918 1.326 
8.7 1.0635 16 170.2 10.62 1.420 
9,2 1.0678 17 181.5 11.33 1,515 
9.8 1.0721 18 193.0 12,05 1.611 
10.3 1.0765 19 204.5 12a, 1.707 
10.8 1.0810 20 216.2 13.50 1.804 
11.4 1.0854 21 227.9 14,23 1.902 
12.0 1.0899 22 239.8 14.97 2.001 
12,5 1.0944 23 251.7 15,72 2.101 
13.1 1.0990 24 263.8 16.47 2.201 
13.6 1.10386 25 275.9 17,22 2.302 
14.2 1.1082 26 288.1 17.99 2.404 
14.7 1.1128 27 300.5 18.76 2.507 
15.3 1.1175 28 312.9 - 19.58 2.611 
15.8 1.1222, 29 325.4 20.32 2.716 
16.3 1,1270 30 338.1 21.11 2.821 
16.9 1.1318 31 350.8 21.90 2.928 
17.5 1.1366 32 363.7 22.71 3.035 
18.0 1.1415 33 376.7 23.51 3.143 
18.6 1.1463 34 389.8 24.33 3.253 
19.1 1.1513 35 402.9 25.15 3.363 
19.6 1.1562 36 416.2 25.98 3.474 
20.1 1.1612 37 429.7 26.82 3.586 
20.7 1.1663 38 443.2 27.67 3.698 
21.2 1.1713 39 456.8 28.52 3.812 
21.7 1.1764 40 470.6 29.38 3.927 
22.3 1.1816 41 484.5 30.24 4.043 
22.8 1.1868 42 498.4 31.12 4,160 
23.3 1.1920 43 512.6 32.00 4.277 
23.9 1.1972 44 526.8 32.89 4.396 
24.4 1.2025 45 541.1 33.78 4.516 
25.0 1.2079 46 555.6 34.69 4.637 
25.5 1.2132 47 570.2 35.60 4.759 
26.0 1.2186 48 584.9 36.52 4.882 
26.5 1.2241 49 599.8 37.44 5.005 
27.1 1.2296 50 614.8 38.38 5.131 
27.6 1.2351 51 629.9 39.32 5.257 
28.1 1.2406 52 645.1 40.27 5.384 
28.7 1, 2462 53 660.5 41.23 5.512 
29.2 1.2519 54 676.0 42.20 5.641 
-29.7 1.2575 55 691.6 43.18 5.772 
30.3 1, 2632 56 707.4 44.16 5.904 
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SUCROSE (CANE SUGAR) (Continued) 


° 


20 
Sreciric Gravity OF AQUEOUS SuGarR SOLUTIONS AT Ee (On 


en 














Per cent G. per Lbs. per Lbs. per 
Bé. Sp. er. Ci2H2011 liter cu. ft. gal. 
30.8 1.2690 57 W2e8n8 45.15 6.036 
Bes) 1,2748 58 739.4 46.16 6.170 
31.8 1.2806 59 755.6 47.17 6.305 
SAS eal 1.2865 60 771.9 48.19 6.441 
32.8 1.2924 61 788.3 49.21 6.579 
33.4 1.2983 62 804.9 50.25 CHING + 
33.9 1.3043 63 821.7 51.30 6.857 
34.4 1.3103 64 838.6 52.35 6.998 
34.8 1.3163 65 855.6 53.41 7.140 
35.4 1.3224 66 872.8 54,49 7.284 
35.9 1.3286 67 890.1 55.57 7.428 
36.4 1.3347 68 907.6 56.66 7.574 
36.9 1.3409 69 925.2 57.76 TSU 
37.4 1.3472 70 943.0 58.87 7.870 
37.9 1.35385 71 961.0 59.99 8.019 
38.4 1.3598 72 979.0 61.12 8.170 
38.9 1.3661 73 997.3 62.26 8,323 
39.4 1.3725 74 1016. 63.41 8.476 
39.9 1.3790 75 1034. 64.56 8.631 
40.4 1.3854 76 1053. 65.73 8.787 
40.9 1.3920 77 1072. 66.91 8.944 
41.4 1.3985 78 1091. 68.10 9.103 
41.8 1.4051 79 1110. 69.29 9.263 
42.2 1.4117 80 1129. 70.50 9.425 
42.7 1.4184 81 1149. 7172 9.588 
43.2 1.4251 82 1169. 72.95 9.752 
43.7 1.4318 83 1188. 74.19 9.917 
44.2 1.4386 84 1208. 75.44 10.08 
44.7 1.4454 85 1229. 76.70 10.25 
45.2 1.4522 86 1249. 77.97 10.42 
45.6 1.4591 87 1269. 79.25 10.59 
46.1 1.4660 88 1290. 80.54 10.77 
46.6 1.4730 89 1311. 81.85 10.94 





Ca (En rere ee ee = Sea 
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Speciric Graviry or Aqurous SunFruric Actin SoLuTions 























20% a: 
AT C. 
Per cent G. per Lbs. per Lbs. per 
Bé. Sp. gr. H2S04 liter cu. ft. gal. 
0.7 1.0051 1 10.05 0.6275 0.0839 
Uy 1.0118 2 20.24 1.263 0.1689 
2.6 1.0184 3 80.55 1.907 0. 2550 
3.5 1.0250 4 41.00 2.560 0.3422 
4.5 1.0317 5 51.59 3.220 0.4305 
5.4 1.03885 6 62.31 3.890 0.5200 
6.3 1.0453 7 73.17 4.568 0.6106 
122 1.0522 8 84.18 §.255 0.7025 
8.1 1.0591 9 95.32 5.950 0.7955 
9.0 1.0661 10 106.6 6.655 0.8897 
9.9 1.0731 11 118.0 7.369 0.9851 
10:8 1.0802 12 129.6 8.092 1.082 
11.7 1.0874 13 141.4 8.825 1.180 
12.5 1.0947 14 153.3 9.567 1.279 
13.4 1.1020 15 165.3 10.32 1.379 
14.3 1.1094 16 177.5 11.08 1.481 
15.2 1.1168 17 189.9 11.85 1.584 
16.0 1.1243 18 202.4 12.63 1.689 
16.9). 1.1318 19 215.0 13.42 1.795 
LiF 1.1394 20 227.9 14.23 1.902 
18.6 1.1471 21 240.9 15.04 2.010 
19.4 1.1548 22 254.1 15.86 2.120 
20.3 1.1626 23 267.4 16.69 2.231 
21.1 1.1704 24 280.9 17.54 2.344 
21.9 1,1783 25 294.6 18.39 2.458 
22.8 1.1862 26 308.4 19.25 2.574 
23.6 1.1942 Pa 322.4 20..13 2.691 
24.4 1.2023 28 336.6 21.02 2.809 
251 2: 1.2104 29 351.0 ee 2.929 
26.0 1.2185 30 365.6 22:82 3.051 
26.8 1.2267 31 380.3 23.74 3.173 
27.6 1.2349 32 395.2 24.67 3.298 
28.4 | 1.2432 33 410.3 25.61 3.424 
29.1 1.2515 34 425.5 26.56 3.551 
29.9 1.2599 35 441.0 27.53 3.680 
30.7 1.2684 36 456.6 28.51 3.811 
31.4 1.2769 37 472.5 29.49 3.943 
32)2 1.2855 38 488.5 30.49 4.077 
33.0 1.2941 39 504.7 31.51 4,212 
33.7 1.3028 40 521.1 32.53 4.349 
34.5) ° 1.3116 41 537.8 33.57 4.488 
35.2 1.3205 42 554.6 34.62 4.628 
35.9 1.3294 43 571.6 35.69 4.770 
36.7 1.3384 44 588.9 36.76 4.914 
37.4 1.3476 45 606.4 37.86 5.061 
38.1 1.3569 46 624.2 38.97 5.209 
38.9 1.3663 47 642.2 40.09 5.359 
39.6 1.3758 48 660.4 41.23 5.511 
40.3 1.3854 49 678.8 42.38 5.665 
41.1 1.3951 50 697.6 43.55 5.821 
41.8 1.4049 51 716.5 44.73 5.979 
42.5 1.4148 52 Wa0.4 45.93 6.140 
43.2 1.4248 53 755.1 47.14 6.302 
44. 1.4350 54 774.9 48.37 6.467 











a 
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SULFURIC ACID (Continued) 
Spucrric Graviry or AquEous SULFURIC Acip SOLUTIONS 

















20° . » 
at = C. 
Per cent G. per Lbs. per Lbs. per 
Bé. | Sp. er. | HSOs liter cu. ft. gal. 
2 Ee ee 

44.7 1.4453 55 794.9 49.62 6.634 
45.4 1.4557 56 815.2 50.89 6.803 
46.1 1.4662 57 835.7 52.17 6.974 
46.8 1.4768 58 856.5 53.47 7.148 
47.5 1.4872 59 877.6 54.79 7.324 
48.2 1.4983 60 899.0 56.12 7.502 
48.9 1.5091 61 920.6 57.47 7.682 
49.6 1.5200 62 942.4 58.83 7.865 
50.3 1.5310 63 964.5 60.21 8.049 
51.0 1.5421 64 986.9 61.61 8.236 
51:7 1.5533 65 1010 63.03 8.426 
§2.3 1.5646 66 1033 64.46 8.618 
53.0 1.5760 67 1056 65.92 8.812 
63.7 1.5874 68 1079 67.39 9.008 
54.3 1.5989 69 1103 68.87 9.207 
55.0 1.6105 70 1127 70.38 9.408 
55.6 1.6221 71 1152 71.90 9.611 
56.3 1.6338 72 1176 73.44 9.817 
56.9 1.6456 73 1201 74.99 10.02 
57.5 1.6574 » 74 1226 76.57 10.24 
58.1 1.6692 75 1252 78.15 10.45 
58.7 1.6810 76 1278 79.75 10.66 
59.3 1.6927 77 1303 81.37 10.88 
59.9 1.7043 78 1329 82.99 11.09 
60.5 1.7158 79 1355 84.62 11.31 
61.1 1.7272 80 1382 . 86.26 11.53 
61.6 1.7383 81 1408 87.90 11.75 
62.1 1.7491 82 1434 89.54 11.97 
62.6 1.7594 83 1460 91.16 12.19 
63.0 1.7693 84 1486 92.78 12.40 
63.5 1.7786 85 1512 94.38 12.62 

2.9 1.7872 86 1537 95.95 12.83 
64.2 1.7951 87 1562 97.49 13.03 
64.5 1.8022 88 1586 99.01 13.23 
64.8 1.8087 89 1610 100.5 13.43 
65.1 1.8144 90 1633 101.9 13.63. 
65.3 1.8195 91 1656 103.4 13.82 
65.5 1.8240 92 1678 104.8 14.00 
65.7 1.8279 93 1700 106.1 14.19 
65.8 1.8312 94 1721 107.5 14.36 
65.9 1.8337 95 1742 108.7 14.54 
66.0 1.8355 96 1762 110.0 14.70 
66.0 1.8364 97 1781 1s 14.87 
66.0 1.8361 98 1799 112.3 15.02 
65.9 1.8342 99 1816 113.4 15.15 
65.8 1.8305 100 1831 114.3 15.28 


ne 
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TABLES OF THE MANUFACTURING CHEMISTS’ 
ASSOCIATION 
SULFURIC ACID 
Authorities — W. C. Ferauson; H. P. Tatsor 
This table has been approved and adopted as a standard by 
the Manufacturing Chemists’ Association of the United States. 
Specific Gravity determinations were made at 60° F., com- 
pared with water at 60° F. 
From the Specific Grayities the corresponding degrees Baumé 
were calculated by the following formula: 


145 
Baumé = 145 — Sia 


Baumé Hydrometers for use with this table must be graduated 
py the above formula, which formula should always be printed 


on the scale. 
66° Baumé = Sp. Gr. 1.8354. 


1 cu. ft. water at 60° F. weighs 62.37 Ibs. ay. 
Atomic weights from F. W. Clarke’s table of 1901. O = 16. 
H.S0O, = 100 per cent. 


H2SO, Ey: 60° 





0. V. 93.19 100.00 119.98 
~ 60° 77.67 83.35 100.00 
50° 62.18 66.72 80. 06 


Acids stronger than 66° Bé. should have their percentage — 
compositions determined by chemical analysis. 





Weight | 
Bar| ‘Sper | rw [Perse , oh, Pes ant) SO | ening 
u H2SO | 1 cu. ft. | O. V. A Aik: sel a 


in lbs. av 
0 | 1,0000 0.0 | 0.00 | 62.37 | 0.00 0.00 | 32.0°F 
1 | 1.0069 1.4 | 1.02 | 62.80 | 1.09 (OSapneol 2 ae 
2 | 1.0140 2.8.) 2.08 | 63.24 | 2.23 1.41°| 30.5 0 
3 | 1.0211 4.2 | 3.13 | 63.69 | 3.36 2.14 | 29.8 “ 
4 | 1.0284 5.7 | 4.21 | 64.14 |} 4.52 2.90'| 28.9% 
§ | £(0357 7.1 | 5.28 | 64.60 } 5.67 BOO rly oie dime 
6 | 1.04382 8.6 | 6.37 | 65.06 | 6.84 AON Copier 
7 | 1.0507 | 10.1 | 7.45 | 65.53 | 7.99 5.24 | 26.3 °@ 
8 | 1.0584 | 11.7 | 8.55 | 66.01 | 9.17 G.UO Te 25 ie S 
9 | 1.0662 | 138.2 | 9.66 | 66.50 |10.37 6.89 | 24.0 * 
10 | 1.0741 | 14.8 |10.77 | 66.99 |11.56 G.74hH 22.3 oF 
11 | 1.0821 | 16.4 |11.89 | 67.49 12.76 8.61 21.5 %F 
12 | 1.0902 | 18.0 {13.01 | 68.00 113.96 9.49 | 20.0 “ 
13 | 1.0985 | 19.7 |14.13 | 68.51 |15.16 | 10.39 18.3 oF 
14 |} 1.1069 | 21.4 |15.25 | 69.04 /16.36 | 11.30 1G. Gert" 





* Calculated fein Pibkering's results, Journal of London Chemical Society, 
yol. 57, p. 363. ad 
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SULFURIC ACID (Continued) 
| 














; Weight Pounds | * Freezing 
° o |Per cent of Per cent Vv 
i yee Ty. HiSO4 A apes 0. V. at cu ft. (aeting) 
15 | 1.1154 | 23.1 |16.38 | 69.57 |17.58 | 12.23 | 14.7 F. 
16 | 1.1240 | 24.8 |17.53 | 70.10 |18.81 | 138.19 T2567 
17 | 1.1328 | 26.6 |18.71 | 70.65 |20.08 | 14.18 } 10.2 “ 
18 | 1.1417 | 28.3 |19.89 | 71.21 |21.34 | 15.20 We 
49 | 1.1508 | 30.2 |21.07 | 71.78 |22.61 | 16.23 4.8 “ 
20'| 1.1600 1° 32.0 122625 | °72.85 |23.87 |\iige2 7a aeons 
21 | 1.1694 | 33.9 |23.43 | 72.94 |25.14 | 18.34 j— 1.8 “ 
22 |-1..1789 | 35.8 124.61 | 73.53 (26.41 | 19.42 |— 6.0 “ 
23 | 1.1885 | 37.7 |25.81 | 74.13 |27.69 | 20.53°}—11 ee 
24 | 1.1983 | 39.7 |27.03 | 74.74 |29.00 | 21.68 |—-16 s 
25 | 1.2083 | 41.7 |28.28 | 75.36 |30.34 | 22.87 |—23 ef 
26 | 1.2185 | 43.7 |29.53 | 76.00 |31.69 | 24.08 |-30 B 
27 | 1.2288 | 45.8 |30.79 | 76.64 [33.04 | 25.32 |-39 ne 
28 | 1.2393 | 47.9 |32.05 | 77.30 |34.39 | 26.58 |—49 a 
29 | 1.2500 | 50.0 |33.33 | 77.96 (35.76 | 27.88 /—-61 . 
30 | 1.2609 | 52.2 |34.63 | 78.64 |37.16 | 29.22 |-74 oe 
31 | 1.2719 | 54.4 |35.93 | 79.33 |38.55 | 30.58 |—82 “ 
82 | 1.2832 | 56.6 |37.26 | 80.03 |389.98 | 32.00 |—96 b 
33 | 1.2946 | 58.9 |38.58 | 80.74 |41.40 | 33.42 |—-97 uu 
34 | 1.3063 | 61.3 |389.92 | 81.47 |42.83 | 34.90 |—-91 os 
35 | 1.3182 | 63.6 |41.27 | 82.22 |44.28 | 36.41 |-81 : 
36 | 1.3303 | 66.1 |42.63 | 82.97 |45.74 | 37.95 |—-70 1 
37 | 1.3426 | 68.5 |43.99 | 83.74 |47.20 | 39.53 |-60 me 
38 | 1.3551 | 71.0 [45.35 | 84.52 |48.66 | 41.13 |—-53 a 
39 | 1.3679 | 73.6 |46.72 | 85.32 |50.13 | 42.77 |—47 i 
40 | 1.3810 | 76.2 |48.10 | 86.13 |51.61 | 44.45 |—41 43 
41 | 1.3942 | 78.8 |49.47 | 86.96 [53.08 | 46.16 |—35 ¥ 
42 | 1.4078 | 81.6 |50.87 | 87.80 |54.58 | 47.92 |~31 FS 
43 | 1.4216 | 84.3 |52.26 | 88.67 |56.07.| 49.72 |-27 aa 
44 | 1.4356 | 87.1 |53.66 | 89.54 |57.58 | 51.56 |-—23 3 
45 | 1.4500 | 90.0 {55.07 | 90.44 |59.09 | 53.44 |-20 ie 
46 | 1.4646 | 92.9 |56.48 | 91.35 |60.60 | 55.36 |-14 = 
47 | 1.4796 | 95.9 |57.90 | 92.28 |62.138 | 57.33 °)}-15 $ 
48 | 1.4948 |; 99.0 |59.3 93.23 |63.65 | 59.34 |-18 > 
49 | 1.5104 {102.1 |60.75 | 94.20 |65.18 | 61.40 |-—22 re 











m= fyatuuinied. from Pickering’s results, Journal of London Chemical Soviety 
vol. 57, p. 1142 
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SULFURIC ACID (Continued) 





Weight ji 

" Pounds | *Freezin; 

Per cent of Per cent ZING. 

Bé,.° Sp. gr. Tw.° OnW: (meltin; 
H280. | leu. ft.| 0. V. lin yout, Bone 


in lbs. av. 


62.18 | 95.20 |66.72 | 63.52 |-27  F. 


50 | 1.5263 |105.3 
51 | 1.5426 |108.5 |63.66 | 96.21 |68.31 | 65.72 |-33 9“ 
52'| 1.5591 /111.8 [65.13 | 97.24 |69.89 | 67.96 |-39 =“ 
53 | 1.5761 |115.2 166.63 | 98.30 171.50 | 70.28 |~49 =“ 
54 | 1.5934 |118.7 |68.13 | 99.38 |73.11 | 72.66 }|-59 “4 
55 | 1.6111 |122.2 169.65 |100.48 174.74 | 75.10 
56 | 1.6292 |125.8 |71.17 |101.61 176.37 | 77.60 $ 
57 | 1.6477 1129.5 |72.75 |102.77 178.07 | 80.23 3 
58 | 1.6667 |133.3 |74.36 |103.95 |79.79 | 82.95 3 
59 | 1.6860 |137.2 |75.99 |105.16 181.54 | 85.75 |- 7] ® 
60 | 1.7059 |141.2 177.67 |106.40 |83.35 | 88.68 |+12.6 F 
61 | 1.7262 |145.2 |79.43 1107.66 185.23 | 91.76 | 27.3 “ 
62 | 1.7470 1149.4 |81.30 {108.96 |87.24 | 95.06 | 39.1 “ 
63 | 1.7683 |153.7 |83.34 |110.29 |89.43 | 98.63 | 46.1 “ 
64 | 1.7901 |158.0 |85.66 |111.65 |91.92 ]102.63 | 46.4 “ 
643] 1.7957 |159.1 |86.33 |112.00 |92.64 |103.75 | 43.6 “ 
644] 1.8012 /150.2 [87.04 |112.34 |93.40 |104.93 | 41.1 “ 
643] 1.8068 |161.4 [87.81 |112.69 |94.23 |106.19 | 37.9 “ 
65 | 1.8125 |162.5 |88.65.]113.05 [95.13 {107.54 | 33.1 “ 
653| 1.8182 |163.6 |89.55 [113.40 |96.10 |108.97 | 24.6 “ 
654| 1.8239 |164.8 {90.60 |113.76 |97.22 |110.60 | 13.4 “ 
653| 1.8297 |165.9 |91.80 |114.12 |98.51 [112.42 ;/-1 “ 
66 | 1.8354 1167.1 193.19 {114.47 |100.0 {114.47 |-29  “ 


* Calculated from Picker'ng’s results, Journal of London Chemical Society, 
vol. 57, p. 363. 

















Per cent oy Per cent oon 
APPROXIMATE BOIL- 60° in 1 cu. ft. in 1 cu. ft 
ING POINTS —_— 

G 61.93 | 53.34 | 77.36 | 66.63 
50° Bé. 295 F. 63.69 | 55.39 | 79.56 | 69.19 
ee eee | 65.50 | 57.50 | 81.81 | 71.83 
Lee 67.28 | 59.66 | 84.05 | 74.53 
eat af i 69.09 | 61.86 | 86.30 | 77.27 
64° 451 70.90 | 64.12 | 88.56 | 80.10 
65° «485 72.72 | 66.43 | 90.83 | 82.98 
66° “538 74.55 | 68.79 | 93.12 | 85.93 

76.37 | 71.20 | 95.40 | 88.94 
78.22 | 73.68 | 97.70 | 92.03 





Sp, EE, 
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SULFURIC ACID (Continued) 


FIXED POINTS 


Per cent 


Sp. gr. | H2S0. 





1.0000 
1.0048 
1.0347 
1.0649 


1 
1 
1 
1 
1.0992} 14.22) 1 
1.1353} 19.04) 1 
1.1736} 23.94] 1. 
1.2105} 28.55] 1 
1.2513} 33.49) 1 
1.2951} 38.64) 1 
1.3441} 44,15) 1 
1.3947| 49.52) 1 
1.4307} 53.17] 1 
1.4667} 56.68] 1 
1.4822) 58.14 











Per cent ||Per cent: 
Sp. er. | H2SO 60° 





4 


. 5281] 62.34 || 80. 
.5440) 63.79 || 81. 
.5748] 66. 51 

.6272| 71.00 || 83. 
.6679| 74.46 || 85. 
.7044| 77.54 || 87. 
7258] 79.40 
. 7472} 81.32 || 89. 
.7700} 83.47 || 91. 
.7959) 86.36 || 93. 
.8117| 88.53 || 95. 
.8194| 89.75 || 97. 
.8275| 91.32 
.8354| 93.19 ||100. 








wa Pha EE Gr aie CN: 


ALLOWANCE FOR TEM- 
PERATURE 


At 10° Bé. 
PE 


At: 20° Bé, 
= 11°F. 

At : 30: Bé, 
aS 

At : 40° Bé. 
=1°F. 

At ria Bé. 
con 

At 0b: Bé, 
nite 

At | 63° Bé. 
sal big 

At ; 66° Bé. 
='1° F, 


.029° Bé. 
.036° Bé 
.035° Bé. 
.031° Bé 
.028° Bé. 
.026° Bé. 
.026° Bé. 
.0235° Bé. or .00054 Sp. 


or .00023 Sp. 
. or .00034 Sp. 
or .00039 Sp. 
. or .00041 Sp. 
or .00045 Sp. 
or .00053 Sp. 


or .00057 Sp. 


Gr,{L11. 


Gr. 1713, 
Gr. 114. 
115. 


Gr. 


Gr. 116. 


Grily19, 
. Gr. 
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06 
96 


86 





Pounds | per cent | Pounds 
60' 50° 


in 1 cu. ft. 





76. 
78. 


81. 
84, 
87. 


21 
85 


54 
33 
17 


-10 
-1l 
£26 
52 
.89 
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).-. “SULFURIC ACID, SO, 


Sprciric Gravity OF Agunovs Sutruric Actp SoLuTIONS AT 
20 
ro C. Givine SO; ConTENT 





















G. per 
Bé i 
0.7 1.0051 .8163 8. 204 5122 0.0685 
he Ts 1.0118 1.633 16.52 1.030 .1379 
2.6 1.0184 2,449 24.94 1.557 +2082 
3.8 1.0250 3.265 33.47 2.090 . 2793 
4.5 1.0317 4.082 42.11 2.628 .3514 
5.4 1.0385 4,898 50.86 3.175 4245 
6.3 1.0453 5.714 59.73 3.729 4984 
752 1.0522 6.531 68.72 4,290 ~5735 
8.1 1.0591 7.347 77.81 4,857 . 6494 
“9.0 1.0661 8.163 87.02 5.433 . 7263 
9.9 1.0731 8,979 96.32 6.015 8042 
10.8 1.0802 9.796 105.8 6.606 . 8833 
11.7 1.0874 10.612 115.4 7,204 . 9633 
12.5 1.0947 11,43 125.1 7.810 1.044 
13.4 1.1020 12.24 134.9 8.424 1.126 
14.3 1.1094 13,06 144.9 9.045 1.209 
15,2 1.1168 13.88 155.0 9.673 1.293 
16.0. 1.1243 14.69 165.2 10.31 1.379 
16.9 1.1318 15.5} 175.5 10.95 1.465 
17.7 1.1394 16.33 186.0 11.62 1.553 
18.6 1.1471 17.14 196.6 - 12.28 1,641 
19.4 1.1548 17.96 207.4 12.95 1,731 
20.3 1.1626 18.78 218.3 13.62 1, 82h 
abe 1.1704 19.59 229.3 14.32 1.913 
21.9. 1.1783 20.41 240.5 15.01 2.007 
22.8 1.1862 21.22 251.8 15.71 2.101 
23.6 1.1942 22.04 263,2 > 16.43 2,:197 
24.4 1. 2023 22.86 274.8 17.16 2:293 
25.2 1.2104 23. 67 286.5 17,89 2.391 
26.0 1.2185 24.49 298.4 18.63 2.491 
26.8 1.2267 25.31 310.4 19.38 2.590 
27.6 1.2349 26.12 322.6 20.14 2.692 
28.4 1.2432 26.94 334.9 20.91 2.795 
29-1 1.2515 27.78 347.3 21.68 2.899 
29.9 1.2599 28.57 360.0 22,47 3.002 
30.7 1. 2684 29.39 372,7 23,27 3.1114 
31.4 1.2769 30. 20. 385.7 24.07 3:219 
32.2 1.2855 31.02 398.8 24.89 3.328 
33.0 ;- 1.2941 31.84 412.0 25.72 3.438 
33.7 1.3028 32.65 425.4 26,45 3.550 
34.5 1.3116 33.47 439.0 27.40 3.664 
35.2 1.3205. 34.29 452.7 28). 26 3.778 
35.9 1.3294 35.10 466.6 29.13 3.894 
36.7 1.3384 35.92 480.7 30.01 4.011 
37.4 1.3476 36.73 495.0 30.91 4.131 
38-1 1,3569 37-55 509.5 31.81 4°252 
38.9 1.3663 38.37 §24.2 32.73 4.875 
39.6 1.3758 39.18 539.1 33.66 4.499 
40.3 1.3854 40.00 554.1 34.50 4.624 
41.1 1.3951 40.82 569.5 35.55 4.752 
41.8 1.4049 41.63 584.9 36.51 4.881 
42.5 1.4148 42.45 600.6 37.49 5.012 
43.2 1.4248 43.26 616.4 38.48 5.144 
- 44.0 1.4350 44.08 632.6 39.49 5.279 
44.7 1.4453 44.90 648.9 40.51 5.415 
45.4 1.4557 45.71 665.5 41.54 5.553 
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SULFURIC ACID SO; (Continued) 
Sprciric Gravity or AquEous Sutruric AciD SOLUTIONS AT 


° 


207 C. Grvine SO; ConTENT 

















4° 
G. per Lbs. per Lbs. per 
Bé. . Sp. er. P aa liter cu. ft. gal. 
e SO3 SOs SOs 
46.1 1, 4662 46.53 682.2 42.59 5.693 
46.8 1.4768 47.35 699.2 43.65 5.835 
47.5 1.4875 48.16 716.4 44.73 5.979 
48.2 1.4983 48.98 733.9 45.81 6.124 
48.9 1.5091 49.80 761.5 46.91 6:271 
49.6 1.5200 50.61 769.3 48.02 6.420 
50.3 1.5310 51.43 787.3 49.15 6.57! 
51.0 1.5421 52.24 805.6 50.29 Os 728 
Bie7 1.5533 53.06 824.5 51.45 6.878 . 
52.3 1.5646 53.88 843.3 52.62 7.035 
53.0 1.5760 54.69 862.0 53.81 7.193 
53.7 1.5874 55.51 880.8 55.01 7.353 
54.3 1.5989 56.33 900.4 56.22 7.516 
55.0 1.6105 57.14 920.0 57.45 7.680 
55.6 1.6221 57.96 940.4 58.69 7.846 
56.3 1.6338 58.77 960.0 59.95 8.014 
56.9 1.6456 59.59 980.4 61.22 8.180 
57.5 1.6574 60.41 1001 62.51 8.359 
58.1 1.6692 61,22 1022 63.80 8.530 
58.7 1.6810 62.04 1043 65.10 8.702 
59.3 1.6927 62.86 1064 66.42 8.882 
59.9 1.7043 63.67 1085 67.75 9.053 
60.5 1.7158 64.49 1106 69.08 9.233 
61.1 1.7272 65.31 1128 70.42 9.412 
61.6 1.7383 66.12 1149 71.75 9.592 
62.1 1.7491 66.94 1171 73.09 9.771 
62.6 1.7594 67.75 1192 74.42 9.951 
63.0 1.7693 68.57 1213 75.74 10,12 
63.5 1.7786 69.39 1234 77.04 10.30 
63.9 1.7872 70.20 1255 78.33 10.47 
64.2 1,7951 71.02 1275 79.58 10,64 
64.5 1.8022 71.84 1295 80.82 10.80 
64.8 1.8087 72.65 1314 82.04 10.96 
65.1 1.8144 73.47 1333 83.18 11.13 
65.3 ' 1.8195 74,28 1352 84.41 11,28 
65.5 1.8240 15.30 1370 85.55 11.43 
65.7 1.8279 75.92 1388 86.61 11.58 
65.8 1.8312 76.73 1405 87.75 11.72 
65.9 1.8337 77.65 1422 88.73 11.87 
66.0 1.8355 78.37 1438 89.79 12 
66.0 1.8364 79.18 1454 90.77 12.14 
66.0 1.8361 80.00 1468 91.67 12.26 
65.9 1.8342 80.82 1482 92.57 12.37 
65.8 1.8306 81.63 1495 93.31 12.47 
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TANNIC ACID 


Srreciric Gravity or Aqurous Tannic Acip SOLUTIONS At 
15° C. (TRAMMER) 




















Pp; . per . per 3 
BE Sp. er. | ited. | iter ite en a C8 
0.6 1.0040 1.0 10.04 0.6268 0.0838 
0.6 1.0044 1.0 11.05 0.6897 0.0922 
0.7 1.0048 1.2 12.06 0.7527 0.1006 
0.8 1.0052 1.3 13 .07 0.8158 0.1091 
0.8 1.0056 1.4 14.08 0.8789 0.1175 
0.9 1.0060 1.5 15.09 0.9420 0.1259 
0.9 1.0064 1.6 16.10 1.005 0.1344 
RO 1.0068 7, 17.12 1.068 0.1428 
1.0 1.0072 1.8 18.13 1.132 0.1513 
1.1 1.0076 1.9 19.14 1.195 0.1598 
Ld 1.0080 2.0 20.16 1.259 0.1682 
1.2 1.0084 21 21.18 1.322 0.1767 
1.3 1.0088 2.2 2219, 1.385 0.1852 
1.3 1.0092 2.3 23.21 1.449 0.1937 
1.4 1.0096 2.4 24.23 1.518 0.2022 
1.4 1.0100 2.5 25.25 1.576 0.2107 
1.5 1.0104 2.6 26.27 1.640 0.2192 
bb 1.0108 2.7 27.29 1.704 0.2278 
1.6 1.0112 2.8 28.31 1.768 0.2363 
Riv 1.0116 2.9 29.34 1.831 0.2448 
BST 1.0120 320 30.36 1.895 0.2534 
1.8 1.0124 3.1 31.38 1.959 0.2619 
1.8 1.0128 322 32.41 +] > 2).023 0.2705 
1.9 1.0132 3.3 33 .44 2.087 0.2790 
1.9 1.0136 3.4 34.46 2. b5t 0.2876 
2.0 1.0140 3.0 35.49 4] .2'.216 0.2962 | 
2.1 1.0144 3.6 36.52 2.280 0.3048 
2:1 1.0148 3.7 37.55 2.344 0.31383 
2.2 1.0152 3.8 38.58 2.408 0.3219 
ED 1.0156 3.9 39.61 2.473 0.3305 
2.3 1.0160 4.0 40.64 2.537 0.3392 
2.3 -| 1.0164 4.1 41 .67 2.601 0.3478 
2.4 1.0168 4.2 42.71 2.666 0.3564 
2.5 1.0172 4.3 43 .74 2.431 0.3650 
2.5 1.0176 4.4 44.77 2.795 0.3737 
2.6 1.0180 4.5 45.81 2.860 0.3823 
2.6 1.0184 4.6 46.85 2.924 0.3909 
ANG 1.0188 4.7 47 .88 2.989 0.3996 
nk. 7. 1.0192 4.8 48 .92 3.054 0.4083 
2.8 1.0196 4.9 49 .96 3.119 0.4169 
2.8 1.0200 §.0 51.00 3.184 0.4256 
5.6 1.0401 10.0 104.0 6.493 0.8680 
nn en eee Ua EE UUn USUI EINER EEE 


OO OO eee 
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TARTARIC ACID 


Sprcrric GRAVITY #3 Mp ia Tartraric Acip (p) SOLUTIONS 
5° C. (GmRzACH) 


er 


























Per cent . per 
Be, | Sper | piCvs| liter Lbs. Re aa ead 
a 
0.6 1.0045 1 10.05 0.6271 | 0.0838 
1.3 1.0090 2 20.18 1.260 | 0.1684 
2.6 1.0179 4 40.72 2.542 0.3398 
3.9 1.0273 6 61.64 3.848 0.5144 
O5 32 1.03871 8 82.97 5.179 0.6924 
6.5 1.0469 10 104.7 6.535.) | 0.8737 
7.8 1.0565 12 126.8 7.915 1.058 
9.0 1.0661 14 149.3 9.317 1.246 
10.3 | 1.0761 16 172.2 10.75 1.487 
¥1°5 1.0865 18 195.6 12.21 1.6382 
12.8 1.0969 20 219.4 13 70 1.831 
14.0 1.1072 22 243 .6 15.24 2.033 
$52 1.11475 24 268 .2 16.74 2.238 
16.5 1.1282 26 293.3 18.31 2.448 
BOG 1.1393 28 319.0 19.91 2.662 
19.0 1.1505 30 345 .2 21.55 2.880 
20.2 1.1615 32 Sake 23 .20 3.102 
21°3 1.1726 34 398.7 24.89 3.327 
22°°5 1.1840 36 426 .2 26.61 3.557 
23.8 1.1959 38 454.4 28 .37 3.792 
25.0 1.2078 40 483.19.%) 30.06 4.032 
Zour 1.2198 42 512.3 31.98 4.275 
ONS 1.2317 44 541.9 33 .83 4.523 
28.5 1.2441 46 572.3 35.738 4.776 
29.6 1.2568 48 603 .3 37 .66 5.084 
30.8 1.2696 50 634.8 39.63 5.298 
S20) 1.2828 52 667.1 41.64 5.567 
Sot 1.2961 54 699 .9 43 .69 5.841 
34.3 1.3093 56 (aone 45.77 6.119 
eee oh a 
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ZINC CHLORIDE 
Specrric Graviry or Aquzous Zinc CuLtorms Sonurions 




















SD ria 
AT “fo C. 
Per cen Lbs. ‘ 

Be | Borah | PeGR are | ee pe | Ms pe 
2.4 1.0167 = 20.33 1.269 0.1697 
4.9 1.0350 4 41.40 2.584 0.3455 
1.3. 1.0532 6 63.19 8.945 0.5274 
v9.7 | 1.0715 8 85.72 Dimoll 0.7154 
11:0 | 1.0819 10 108 .2 6.754 0.9029 
14.2 1.1085 12 133 .0 8.304 1.110 
16.4 | 1.1275 14 157.9 9.854 LOLy. 
18.6 1.1468 16 188.5 11.45 1 53h 
20.7 1.1665 18 210.0 5) abl 1752 
22.8 | 1.1866 20 237 .3 14.82 1.980 
27.9 1/2380 25 309.5 19 .382 2.583 
32.8 1.2928 30 387.8 24 21 3.237 
37.8 | 1.3522 35 473.3 29 .54 3.950 
42.7 1.4173 40 566 .9 35.39 4.731 
417.6 | 1.4890 45 670.1 41 83 5.592 
62,5 1.5681 BOs} 78454 48 .95 6.543 
57.4 | 1.655 55 910.3 56 .82 7.596 
62. 1 1.749 60 1049 fo '51 8.757 
66.7 1.851 65 1203 75.11 10.05 

7c I 1.962 70 1373 85.74 11.46 
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ZINC CHLORIDE 
Sprciric Gravity or Aqueous Zinc CuLoripge SOLUTIONS AP 





60° 
60° F. (Wuitney, Hartin, Saxryp) 
nl EE 
. Per cent Lbs. 50 
Bé ae oe Per cent ohn daeke Lbs. ZnCls 50 per cent 
iH Pp. & ZnCle TRAD in 1 cu. ft. oe cent ZnCl: 
ZnClez in 1 cu. ft. 
> ang 3) nee ne, A ES eee 
0 1.0000 0 62.37 0 0 
1 1.0069 .76 62.80 4773 1.52 9546 
2 1.0140 1.53 63.24 .9676 3.06 1.9352 
3 1.0211 Papa) 63.69 1.4585 4.58 2.9170 
4 1.0284 3.05 64.14 1.9563 6.10 3.9126 
5 1.0357 3.81 64.60 2.4613 7.62 4.9226 
6 1.0432 4.63 65.06 3.0123 9.26 6.0246 
wu 1.0507 §.45 65.53 3.5714 10.90: 7.1428 
8 1.0584 6.27 66.01 4.1388 12.54 | . 8.2776 
9 1.0662 7.09 66.50 4.7149 14.18 9.4298 
10 1.0741 Sia L 66.99 5.2980 15.82 10.5978 
il 1.0821 8.78 67.49 5.9256 17.56 11.8512 
12 1.0902 9.65 68.00 6.5620 19.30 13.1240 
13 1.0985 10.52 68.51 7.2073 21.04 14.4146 
14 1.1069 11.39 |- 69.04 7.8637 22.78 15.7274 
15 1.1154 12.26 69.57 8.5293 24.52 17.0586 
16 1.1240 13.21 70.10 9.2602 26.42 18.5204 
17 1.1328 14.15 70,65 9.9970 28.30 19.9940 
18 1.1417 15.10 71.21 10.7527 30.20 21.5054 
19 1.1508 16.04 71.78 11.5135 32.08 23.0270 
20 1.1600 16.98 72.35 12.2850 33.96 24.5700 
21 1.1694 17.96 72.94 13.1000 35.92 26. 2000 
22 1.1789 18.94 73.53 13.9266 37.88 27.8532 
23 1.1885 19.92 74.13 14.7667 39.84 29.5334 
24 1.1983 20.90 74.74 15.6207 41.80 31.2414 
25 1.2083 21.88 75.36 16.4888 43.76 32.9776 
26 1.2185 22.88 76.00 17.3888 45.76 34.7776 
barf 1.2288 23.88 76.64 18.3016 47.76 36.6032 
28 1.2393 24.89 77.30 19.2400 49.78 38.4800 
29 1.2500 25.89 77.96 20.1838 51.78 40.3676 
30 1.2609 26.90 78.64 21.1542 53.80 42.3084 
31 1.2719 27.91 79.33 22.1410 55.82 44.2820 
32 1.2832 28.91 80.03 23.1367 57.82 46.2734 
33 1.2946 29.92 80.74 24.1574 59.84 48.3148 
34 1.3063 30.93 81.47 25.1987 61.86 50.3974 
35 1.3182 31.93 82.22 26.2528 63.86 52.5056 
36 1.3303 32.94 82.97 27.3303 65.88 54.6606 
37 1.3426 33.95 83.74 28.4297 67.90 56.8594 
38 1.3551 34 96 84.52 29.5482 69.92 59.0964 
39 1.3679 35.97 85.32 30.6896 71.94 61.3792 
40 1.3810 36.98 86.13 31.8509 73.96 63.7018 
41 1.3942 38.02 86.96 33.0622 | 76.04 66.1244 
42 1.4078 39.05 87.80 34.2859 78.10 68.5718 
43 1.4216 40.09 88.67 35.5478 80.18 71.0956 
44 1.4356 41.12 89.54 36.8188 82.24 73.6376 
45 1.4500 42.16 90.44 38.1295 84.32 76.2590 
46 1.4646 43.21 91.35 39.4723 86.42 78.9446 
47 1.4796 44.26 92.28 40.8431 88.52 81.6862 
48 1.4948 45.32 93.23 42.2518 99.64 84.5036 
49 1.5104 46.37 94.20 43.6805 92.74 87.3610 
50 1.5263 47.43 95.20 45.1534 94.86 90.3068 
51 1.5426 48.48 96.21 46.6426 96.96 93 , 2852 
52 1.5591 49.54 97.24 48.1727 99.08 96.3454 
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ZINC CHLORIDE (Continued) 
Sprciric Gravity or Aqgurnous ZINC. CHLORIDE SOLUTIONS At 


























60° 
60° F. (Wurtney, Harriun, Sakryp) 
a Weight Moa Per gent Lbs. ye, 
er cent s. ZnCle per cen 
BE. Sp. er. |. ZnClez of 1 Ibe ft. in 1 cu. ft. | per cent ZnCle 
nl ZnCl2 | in 1 cu. ft. 
53 1.5761 50.60 98.30 49.7398 101.20 99.4796 
54 1.5934 51.66 99.38 51.3397 103.32 102.6794 
654 )°1.6111 52.72 100.48 52.9731 105.44 105.9462 
56 1.6292 53.80 101.61 54.6662 107.60 109.3324 
57 1.6477 54.88 102.77 56.4002 109.76 112.8004 
58 | 1.6667 55.97 103.95 58.1808 111.94 116.3616 
59 1.6860 57.06 105.16 60.0043 114.12 120.0086 
60 | 1.7059 58.15 106.40 61.8716 116.30 123.7482 
61 |~ 1.7262 59.23 107.66 63.7670 118.46 127.5340 
62 |. 1.7470 60.30 108,96 65.7029 120.60 131.4058 
63 1.7683 61.37 110.29 67.6850 122.74 135.3700 
64 | 1.7901 62.44 111.65 69.7143 124.88 139.4286 
65 ‘| 1.8125 63.52 113.05 71.8094 127.04 143.6188 
66 1.8354 64.68 114.47 74.0392 129.36 148.0784 
67 1.8590 65.85 115.95 76.3531 131.70 152.7062 
68 1.8831 67.02 117.45 78.7150 134.04 157.4300 
69 1.9079 _ 68.19 119.90 81.1461 136.38 162.2922 
70 1.9333 69.36 120.58 83.6343 138.72 167.2696 
FIXED POINTS* 
Per cent APPROXIMATE 
Bé. | Sp. er. | ZnClz ALLOWANCE FOR 
TEMPERATURE 
5.08 1.0363 3.88 ME er eae cage are 
10.16 1.0754 8.05 “450 = 0.029° “ a 
15.35 1.1184 12.59 “999 0.033° “ S 
20.35 1.1633 17.32 “ 25° ieee = 0.033° “ = 
25. 14 1.1707 22.02 ad 30° = 0°033° ae “a 
30.00 1.2609 26.90 « 3504 = 0.033° “ & 
35.07 1.3190 32.00 4B 4d = 0.033° “ ° 
40.15 1.3829 37.14 “ 45° “s = 0.033° ae | on 
44.99 1.4499 42.15 12 50°h 0. 030° “ 4 
50.14 1.5285 47.58 ‘Sproles 0. 028° “ g 
55.05 1.6120 52.77 ‘Bence weLeen papbie tee 
60.13 1.7085 58.29 . “65° = 0.027° “ = 
65.11 1.8150 63.65 aii 7qe! te 0948: 
70.05 1.9345 69.42 vio 


*The percentage composition on all fixed points were determined by 
actual chemical analysis, both Zine and Chlorine being determined. 
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ZINC NITRATE 
Sprcrrro Gravity or Aqurnous Zinc Nitrate SOLUTIONS AT 


Sp. gr. 


pe ee ee ee ee ee ee ee 


.0154 
.0322 
.0496 
.0675 
.0859 
.1048 
.1244 
1445 
.1652 
. 1865 
2427 
.8029 
.3678 
4378 
.§134 
.5944 




















1g 
4 C. 

Per cent G. per 

Zn(NOs)2 liter 
7 20.31 
4 41.29 
6 62.98 
8 85.40 
10 108.6 
12 132.6 
14 157.4 
16 183 .1 
18 209 .7 
20 ZA 
25 310.7 
30 390.9 
35 478.7 
40 gibi 
45 681 .0 
50 797 .2 


$152 


ee 


Lbs. per 
cu. ft. 


OMOMDUWNrH 
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Lbs. per 
gal. 
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ZINC NITRATE 


Spzcrrtc Gravity or Aqurnous Zinc Nirrate Sonutions AT 
17.5° (FRANz) 























: : Per cent G. per Lbs. per Lbs. per 
Bé. Speer) Zn(NOs)2 | liter cu. ft. gal 
1.4 1.0099 1 10.10 0.6305 0.0843 
2.8 1.0198 2 20.40 1.273 0.1702 
4,2 1.0297 3 30.89 1,928 0.2578 
= Died 1.0396 4 41.58 2.596 0.3470 
‘6.9 . 1.0496 5 52.48 3.276 0.4380 
8.1 1.0590 6 63.54 3.967 0. 5303 
9.3 1.0684 7 74.79 4.669 0.6241 
10.5 1.0778 8 86.22 5.383 0.7196 
11.6 1.0872 9 97.85 6.108 0.8166 
12.8 1.0968 10 109.7 6.847 0.9153 
(14.0 1.1070 11 121.8 7.602 1.016 
15.2 1.1172 12 134.1 8.369 1.119 
16.4 1.1274 13 146.6 9.149 }, 223 
17.5 1.1376 14 159.3 9.942 1.329 
18.6 1.1476 15 t72-1T 10.75 1.487 
19.9 1.1586 16 185.4 11.57 1,547 
21.0 1.1696 17 198.8 12.41 1.659 
22.2 1.1806 18 212.5 13.27 1.7738 
23.3 1.1916 19 226.4 14.13 1.889 
24.4 1.2024 20 240.5 15.01 2.007 
25.6 1.2147 21 255.1 15.92 2.129 
26.8 1.2270 22 269.9 16.85 2.253 
28.0 1.2393 23 285.0 17.79 2.379 
29.1 1.2516 24 300.4 18.75 2.507 
~—~30:3 1.2640 25 316.0 19.73 2.637 
31.4 1.2766 26 331.9 20.72 2.770 
32.5 1.2892 raf 348.1 21.73 2.905 
: 33.6 1.3018 28 364.5 22.75 3.042 
34.7 1.3144 29 381.2 23.80 3.181 
35.7 1.3268 30 398.0 24.85 3.322 
36.8 1.3396 31 415.3 ” 125,92 3.466 
37.8 1.3524 n oo 432.8 27.02 3.612 
38.8 1.3652 33 450.5 28.12 3.760 
39.8 1.3780 34 468.5 29.25 3.910 
40.7 1.3906 35 486.7 30.38 4.062 
41.7 1.4039 36 505.4 31.55 4.218 
42.7 1.4172 37 524.4 32.73 4.376 
43.6 1.4305 38 543.6 33.93 4.536 
44.6 1.4438 39 563.1 35.15 4.699 
45.5 1.4572 40 582.9 36.39 4.864 
46.4 1.4707 41 603.0 37.64 5.032 
47.3 1.4844 42 623.4 38.92 5 203 
48-2-- 1.4981 43 644.2 40.21 5.376 
49.1 1.5118 44 665.2 41.53 §.551 
50.0 1.5258 45 686.6 42.86 5.730 
50.9 1.5403 46 708.5 44.23 §.913 
51.7 1.5548 47 730.8 45.62 6.098 
52.6 1.5693 48 753.3 47.02 § . 286 
53.4 1.5838 49 776.1 48.45 6.476 
54.3 1.5984 50 799.2 49.89 6.669 
= ae De ee re a 
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‘ZINC SULFATE 
Sreciric Gravity or Aqurous ZINC SuLFaTE SOLUTIONS A? 































20° 
“4s Cx 
Per cent ; 
ZnSO liter 
Peat 1.0190 2 20.38 1.272 0.1701 
5.6 1.0403 4 41.61 2.598 0.3473 
8.5 1.0620 6 63 .72 3.978 0.5318 
idea 1.0842 8 86.74 5.415 0.7238 
14.0 TSO ah 10 110.7 6.911 0.9239 
16.8 1.1308 12 135.7% 8.471 1.132 
19.5 1.1553 14 161.7 10.10 1.350 
22.2 1.1806 16 188.9 IL 19576 
Rieti be ee eS ee SS 
arte Oe ee SS 
Per cent 
. per f F 
Bs. | Sper | mnsOe | Gite | TR | gat 
ray 1.0190 3.562 36.30 2.266 0.3030 
a..6 1.0403 7.125 74.12 4.627 0.6185 
8.5 1.0620 | 10.69 Bes 7.085 0.9472 
iethae) 1.0842 | 14.25 154.5 9.645 1.289 
14.0 1.1071 | 17.81 197 .2 12.31 1.646 
16.8 1.1808 | 21.37 241.7 15.09 2.017 
19.5 1.1533 | 24.94 288 .1 17.99 2.404 
22.2 1.1806 | 28.50 336.5 21.00 2.808 
i 
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ZINC SULFATE 


Speciric Gravity or Aqueous Zinc Suurate Souurions AT 
15° C. (GERLACH) 















Bé eaters G, per Lbs. per Lbs. per 
¥ ees + 7H:0 liter cu. ft. gal. 
aA OT GG nh EEE eee 
0.9 1.006 1 10.06 0.6280 0.0840 
1.9 1.013 2 20.26 LE26p1 © 0.1691 
2.7 1.019 3 30.57 1.908 0.2551 
3.4 1.024 4 40,96 2.557 0.3418 
4.1 1.029 5 51.45 3.212 0.4294 
4.9 1.035 6 62.10 3.877 0.5182 
5.7 1.041 7 72.87 4.549 0.6081 
6.5 1.047 8 83.76 5.229 0.6990 
7.3 1.053 9 04 77 5.916 0.7909 
$1 1.059 10 105.9 6.611 0.8838 
9.0 1.066 11 117.3 7.320 0.9786 
9.9 1.073 12 128.8 8.038 1.075 
10.6 1.079 13 140.3 8.757 1.171 
11.4 1.085 14 151.9 9.483 1.268 
12.1 1.091 15 163.7 10.22 1.366 
12.8 1.097 16 175.5 10.96 1,465 
13.5 1,103 17 187.5 11.71 1.565 
14.4 1.110 18 199.8 12.47 1.667 
15.1 1.116 19 212.0 13.24 1.770 
16.0 1.124 20 224.8 14.03 1.876 
16.7 1.130 21 237.3 14.81 1.980 
17.5 1.137 22 250.1 15.62 2.087 
18.1 1.143 23 262.9 16.41 2.194 
18.9 1.150 24 276.0 17.23 2,303 
19.7 1,157 25 289.3 18.06 2.414 
20.4 1.164 26 302.6 18.89 2.526 
21.2 1.171 27 316.2 19.74 2.639 
22.0 13179 28 330.1 20.61 2.755 
22.6 1,185 29 343.7 21.45 2.868 
23.5 1.193 30 357.9 22.34 2.987 
24.2 1,200 31 372.0 23.22 3.104 
25.1 1.209 32 386.9 24.15 3.229 
25.8 1.216 33 401.3 * 25.05 3.349 
26.5 1.224 34 416.2 25.98 3.473 
27.2 1.231 35 430.9 26.90 3.560 
28.1 1.240 36 446.4 27.87 3.725 
28.6 1,246 37 461.0 28.78 3,847 
29.5 1.255 38 476.9 2982 3.980 
30.2 1.263 39 492.6 30.75 4.111 
30.9 beard 40 508.4 31.74 4.243 
31.7 1.280 41 524.8 32.76 4.380 
82.4 1,288 42 541.0 33.77 4,514 
33.0 1.295 43 556.9 34.76 4.647 
33.8 1,304 44 573.8 35.82 4.788 
0 A 1.310 45 589.5 36.80 4.920 
35.2 1.320 46 607.2 37.91 5.067 
36.0 1.330 47 625.1 39,02 5.217 
36.6 1.337 48 641.8 40.06 5.356 
37.3 1.346 49 659.5 41.17 5. 504 
37.8 1.353 50 676.5 42.23 5.646 
38.5 1.362 51 694.6 43.36 5.797 
39.2 1.370 52 712.4 44.47 5.945 
39.9 1.380 53 731.4 45.66 6.104 
40.7 1.390 54 750.6 46.86 6. 264 
41.4 1.399 55 769.5 48.03 6.421 
41.9 1.406 56 787.4 49.15 6.571 
42.6 1.416 57 807.1 50.39 6.736 
43.2 1.425 58 826.5 51.60 6.897 
44.0 1.435 59 846.7 52.85 7:065 
“44.7 1.445 60 867.0 54.12 7.235 
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ZINC SULFATE (Continued) 


Sprciric Gravity or Aqueous Zinc SutFATE SOLUTIONS AT 
15° C. (GmRLAcH) 


















Per cent G. per Lbs. per Lbs. per 
| Sp. gf, ZnSO liter | cu. ft. gal. 
0.9 1.006 0.56 5.648 0.3526 | 0.0471 
1.9 1.013 1,12 11.37 0.7101 | 0.0949 
2.% | 1.019 1.68 17.16 1.071 | 0.1432 
3.4 1.024 2.25 23.00 | 1,436 0.1919 
4.1 | 1.029 2.81 28.89 1.803 0.2411 
4.9 1.035 3.37 34.86 2.177 0.2910 
5.7% 1.041 3.93 40.91 2.554 0.3414 
6.5 1.047 4.49 47.03 2.936 0.3924 
7.3 1.053 5.05 53.21 3.322 0.4440 
8.1 1.059 5.61 59.46 3.712 0.4962 
9.0 1.066 6.18 65.83 4.110 0.5494 
9.9 1.073 6.74 72.29 4.513 0.6033 
10.6 ~ 1.079 7.30 78.75 4.916 0.6572 
11.4 1.085 7.86 85.28 5.324 0.7117 
12.0 1.091 8.42 91.88 5.736 0.7667 
12.8 1.097 8.98 98.54 6.152 0.8224 
13...5 1.103 9.54 105.3 6.572 0.8786 
14.4 1,110 10.1 112.2 7.003 0.9361 
15.1 1.116 10.7 119.0 7.432 0.9935 
16.0 1.124 11.2 126.2 7.879 1.053 
16.7 1.130 11.8 133.2 8.317 1.112 
17.5 1.137 12.4 140.4 8.767 1.172 
18.1 1.143 12.9 147.6 9.214 1.232 
18.9 1.150 13.5 155.0 9.673 1.293 
19.7 10057 14.0 162.4 10.14 1.355 
20.4 1.164 14.6 169.9 10.61 1.418 
21.2 1E172 15.2 177.5 11.08 1.481 
22.0 1.179 15.7 185.3 11.57 1.547 
22.6 1,185 16.3 192.9 12.04 1.610 
23.5 1.193 16.8 200.9. 12.54 1.677 
24.2 1.200 17.4 208.9 13.04 1.743 
25.3 1.209 18.0 217.2 13.56 1.813 
25.8 1.216 18.5 225.3 14.06 1.880 
26.5 1.224 19.1 233.6 14.59 1.950 
27.2 1.231 19.7 241.9 15.10 2.019 
28.1 1.240 20.2 250.6 15.65 2.092 
28.6 1,246 20.8 258.8 16.16 2.160 
29.5 1:255 21.3 267.7 16.71 2.234 
30.2 1.263 21.9 276.5 17.26 2.308 
30.9 1/271 22.5 285.4 17.82 2.382 
31.7 1,280 23.0 294.6 18.39 2.459 
» 32.4 1.288 23.6 303.7 18.96 2.535 
33.0 1,295 24.1 312.6 19.52 2.609 
33.8 1.304 24.7 322.1 20.11 2.688 
34.3 1.310 25.3 331.0 20.66 2.762 
35.2 1.320 25.8 340.9 21.28 2.845 
36.0 1,330 26.4 350.9 .- 21,91 2.929 
36.6 1,387 26.9 360.3 22.49 3.007 
37.3 1.346 27.5 370.3 23.12 3.090 
37.8 1.353 28.1 379.8 23:71 3.170 
38.5 1.362 28.6 390.0 24.35 3.254 
39.2 1.370 29.2 400.0 24.97 3.338 
39.9 1.380 29.8 410.6 25.63 3.427 
40.7 1.390 30.3 421.4 26.31 3 517 
41.4 1.399 30.9 432.0 26.97 3.605 
41.9 1.406 31.4 442.0 27:60 3.689 
42.6 1.416 32.0. 453.1 28.29 3.782 
43.2 1.425 32.6 464.0 28.97 3.872 
44.0 1.435 33.1 475.2 29.67 3.967 
44.7 1.445 33).% 486.8 30.39 4.062 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 


Tue Spreciric Gaaviry or Aqurous Sotutions ExpressED IN GRAMS OF 


THE Supstance SHOWN BY THE FoRMULA PER 100 GRAMS 





iy 


Per cent b 
weight 


OF THE AQUEOUS SOLUTION 


Al1(NO3)3 
18° 
4° 


18° 
4° 


Ba(C2H302)2 
Cc 





1 1.0070 
2 1.0154 
ey: .| 
4 1.0327 
A ae 
y 1.0506 
8 1.0690 
10 1.0882 
Saag 
12 1.1080 
2 el ae 
14 1.1284 
Te i eee eg 
16 1.1495 
Some vit...) . 
18 1.1715 
2) eae 
20 1.1942 
a ee 
> See 
Sao Cyt. i. ci. 
> Sina 
25 1.2545 
0 Apne es 
aia i 
aay eit, 7, .}: 
oy Dee 
30 113205 
Sal she. . 1. 
a od Rene 
Ce ee 
AS ee 
35 1.3931 
a ee 
3 eee 
Bef Peale: 
oo eeen gy 
40 1.4743 
os ee 
oe ees ee 
45 1.565 
I ioe aaa 
A ae 
50 1.668 
55 1.786 
60 1.916 
et a 
70 2.2333 
el a eee 
aged earner 
| cneeneenenee 
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ra 
fs 
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SPECIFIC GRAVITY OF AQUEOUS SOLUTIONS 
(Continued) 


we ee 
































B a 
oe aia | Bie: q. 
ao ‘e) 6 OO eas o bale) qo 
os wl 15 ° eR ) Ho ° 
AE apie | Sele | agals | aa | gals 
py a a} 6) 6) 6) 

Dee ea ete ee 1.0021 

2 1.0154 1.0151 1.0060 

Bo Qulidmaber. 5: OUOG. fn. ss 1.0099 

4 1.0331 1.0320 1.0139 

BOA Wlgcntate Bleos ees 1.0179 

6 1.0513 1.0494 1.0219 

7 A Datla naat- Lt! lame ees 1.0259 

8 1.0701 1.0674 1.0299 

ae ft Fas ar 1.0340 

10 140896 FeG- foot. 1.0381 

TA Vaile Peete Ak | aie crete 1.0423 

12 11099 URE: L.A. 1.0465 

13.) 0 alee aee ate 1.0507 

14 1.1308 1.0549 

UB Abt k lige eenene 1.0592 

16 1.1525 1.0635 

hs OY pclae tase ae 1.0678 

18 1.1750 1.0722 

TOC re le moet. 1.0765 

20 1.1984 1.0810 

or eR ee 1.0854 

22 1.0899 

PE tea Con Peciety okt 1.0944 

24. I BAY beds. 2 1.0990 

25 1.2610 1.1036 

268 | OtOksds.b. 1.1082 

OF AS ile barat vas 1.1128 

28.4) Bieos«.'7. 1.1175 

FO" LG oekeneeres 1.1222 

30 1.3289 1.1270 

Sie UP ble caste baby ¥¢ 

32: BREST arts leomicenr.cte's 1.1366 

SS EL 5) eee nctte «ale haciere ee 1.1415 
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ETHYL ALCOHOL 


Sprreciric Gravity oF Mrxrures or Eruyt ALCOHOL AND 


WaTER BY VOLUME AND BY WEIGHT 
Giving the specific gravity at 15.56° C. referred to water at the same tempera. 
wre. To reduce to specific gravity referred to water at 4° C. multiply by 0.99908. 


_(U. 8. Department of Agriculture.) 
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Specrric Grayiry or Mrxtrures or Erayn ALCOHOL AND 
WaTER BY VOLUME AND BY WEIGHT 


Per cent |Percent| Grams Per cent |Per cent) Grams 























Specific | alcohol | alcohol | alcohol Specific | aleohol | alcohol | aleohol 
gravity. by by per gravity. by y per 
volume. | weight. | 100 e.c. volume. | weight. | 100 c.c. 
0.98922 7.80 6 .19 || 0.984385 | 12.00 | 9.67 | 9.52 
0.98909 7.90 4 .27 || 0.98424 | 12.10 | 9.75 | 9.60 
0.98897 8.00 2 .35 || 0.98413 | 12.20 | 9.83 | 9.68 
0.98885 8.10 0 -43 |} 0.98402 | 12.30 | 9.92 | 9.76 
0.98873 8.20 8 51 |} 0.98391 | 12.40 |10.00 | 9.84 
0.98861 8.30 7 59 |} 0.98381 | 12.50: }10.08 | 9.92 
0.98849 8.40 5 67 || 0.98370 | 12.60 |10.16 |10.00 
0.98837 8.50 3 75 || 0.98359 | 12.70 |10.24 |10.07 
0.98825 8.60 1 83 || 0.98348 | 12.80 |10.33 |10.15 
0.98813 8.70 9 91 || 0.98337. | 12.90 |10.41 |10.23 
0.98801 8.80 7 99 || 0.98326 | 13.00 |10.49 |10.31 
0.98789 8.90 5 07 || 0.98315 | 13.10 |10.57 |10.39 
0.98777 9.00 3 14 |} 0.98305 | 13.20 |10.65 |10.47 
0.98765 9.10 1 22 || 0.98294 | 138.30 |10.74 10.55 
0.98754 | 9.20 9 30 |! 0.98283 | 13.40 |10.82 |10.63 
0.98742 9.30 8 38 || 0.98273 | 13.50 {10.90 |10.71 
0.98730 9.40 6 46 || 0.98262 | 18.60 |10.98 |10.79 
0.98719 | 9.50 54 || 0.98251 | 13.70 11.06 {10.87 
0.98707} 9.60 62 || 0.98240 | 13.80 |11.15 {10.95 
0.98695 9.70 70 || 0.98230 | 13.90 j11.23 }11.03 
0.98683 9.80 0.98219 | 14.00 |11.31 J11.11 
0.98672 9. 85 || 0.98209 | 14.10 }11.39 |11.19 


93 || 0.98198 | 14.20 }11.47 {11.27 
01 || 0.98188 } 14.30 }11.56 {11.35 
09 || 0.98177 | 14.40 |11.64 |11.43 
17 || 0.98167 | 14.50 |11.72 |11.51 
25 || 0.98156 | 14.60 |11.80 |11.59 
33 || 0.98146 | 14.70 |11.88 |11.67 
41 |} 0.98135 } 14.80 11.97 |11.75 
49 || 0.98125 | 14.90 }12.05 /11.82 
0.98114 | 15.00 }12.13 |11.90 
0.98104 | 15.10 }12.21 |11.98 
0.98093 | 15.20. }12.29 |12.06 
0.98083 | 15.30 12.38 |12.14 
0.98073 | 15.40 |12.46 |12.22 
0.98063 | 15.50 }12.54 |12.30 
0.98052 | 15.60 |12.62 |12.37 
0.98042 | 15.70 |12.70 |12.45 
[ Oeeaese 15.80 |12.79 {12.53 
0.98021 | 15.90 |12.87 |12.61 — 
0.98011 | 16.00 }12.95 }12.69 
0.98001 | 16.10 |13.03 |12.77 


0.98660 | 10.00 
0.98649 | 10.10 
0.98637 | 10.20 
0.98626 | 10.3 
0.98614 | 10.40 
0.98603 | 10.50 
0.98592 | 10.60 
0.98580 | 10.70 
0.98569 | 10.80 
0.98557 | 10.90 
0.98546 | 11.00 
0.98535 | 11.10 
0.98524 | 11.20 
0.98513 | 11.30 
0.98502 | 11.40 
0.98491 | 11.50 
0.98479 | 11.60 
0.98468 | 11.70 
0.98457 | 11.80 
0.98446 | 11.90 
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17.00 
17.20 
17.40 
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volume. 
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17.30. 
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by 
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13.12 
13.20 
13.29 
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13.45 
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13.62 
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13.78 
13.86 


13.94 


14.03 


14.11 
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14.52 
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14.68 


14.77 
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15.02 
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15.43 |. 
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15.59 
15 68 
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15.93 
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Per cent |Percent} Grams 


alcohol 


per 
100 c.c. 


12.85 
12.93 
13.01 
13.09 
13.17 
13.25 
13.33 
13.41 
13.49 
13.57 
13.65 
13.73 
13.81 
13.89 
13.96 
14.04 
14,12 
14.20 
14:28 
14.36 
14:44 
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16.18 
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16.74 
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16.90 
16.98 
17.06 
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17.22 
17.30 
17.38 
17.46 
17.54 
17.62 
17.70 
17.78 
17.86 
17.94 
18.62 
18.10 
18.18 
18:26 
18:33 
18.41 
18.49 
13: 57 
18:65 
18:73 
18.18 
18.88 
18.96 
19:04 
19:12 
19.20 
19.28 


“119.36 


19.44 
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ETHYL ALCOHOL (Continued) 


Speciric Gravity or Mixtures or Erayt ALCOHOL AND 
WaTER BY VOLUME AND BY WEIGHT 


Per cent |Percent| Grams 


Specific 
gravity. 


0.97139 
0.97128 
0.97118 
0.97107 
0.97097 
0.97086 
0.97076 
0.97065 
0.97055 
0.97044 
0.97033 
0.97023 
0.97012 





alcohol 
by 





24.60 


24.70: 


pe cesge noes veeceeecs ee 


5 5883 BB Be ENN NN 





alcohol | aleohol 


by per 
volume. | weight. | 100 c.c. 





20.09 |19.52 
20.18 |19.60 
20.26 |19.68 
20.35 |19.76 
20.43 |19.84 
20.51 [19.92 
20.60°|20.00 
20.68 |20.08 
20.77 |20.16 
20.85 |20.24 
20.93 |20.32 
-02 |20.40 


23. 


23. 
23.47 
23.55 |22.77 








Specific 
gravity. 


0.96669 
0.96658 
0.96646 
0.96635 
0.96623 
0.96611 
0.96600 
0.96587 
0.96576 
0.96564 
0.96553 
C.96541 
0.96529 











0.96681" 





Per cent |Percent| Grams 
aleohol | aleohol a 


by 


by 
merle weight. 100 c.0 





28.80 |23.64 |22.85 


28.90 |23.72 
29.00 |23.81 
29.10 |23.89 
29.20 |23.98 
29.30 
29.40 
29 50! 


SEE EEE ELLE PEELE 


_ 
> 


24.06 


SeeenereeRBEseersseseRasses 


22.93 


& 
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HANDBOOK OF CHEMISTRY AND PHYSICS 


ETHYL ALCOHOL (Continued) 


Sreciric Graviry or Mixrures or Erayn ALcoHoL AND 
WATER BY VOLUME AND BY WEIGHT 


) Pér cent |Percent| Grams Per cent |Per cent} Grams 
Specific aleohol } aleohol } aleohol Specific alcohol | alcohol | alcohol 
gravity. by by per gravity. by y per 

volume. | weight.} 100 c.c. volume. | weight.| 100 c.c. 























0.96172°| 33.00 |27.23 |26.19 || 0.95603 | 37.20 |30.88 |29.52 
0.96159 | 33.10 |27.32 |26.27 || 0.95589 | 37.30 |30.96 |29.60 
0.96146 | 33.20 |27.40 |26.35 || 0.95574 | 37.40 |31.05 |29.68 
0.96133 | 33.30 |27.49 |26.43 || 0.95560 | 37.50 |31.14 |29.76 
0.96120 | 33.40 |27.57 |26.51 || 0.95545 | .37.60 |31.23 |29.84 
0.96108 | 33.50 |27.66 [26.59 || 0.95531 | 37.70 |31.32 |29.92 
0.96095 | 33.60 |27.75 |26.67 || 0.95516 | 37.80 |31.40 |30.00 
0.96082 | 33.70 |27.83 (26.75 || 0.95502 | 37.90 |31.49 [30.08 
0.96069 | 33.80 |27.92 {26.82 || 0.95487 | 38.00 |31.58 /30.16 
0.96056 | 33.90 |28.00 |26.90 || 0.95472 | 38.10 |31.67 |30.24 
0.96043 | 34.00 |28.09 |26.98 || 0.95457 | 38.20 [31.76 [30.32 
0.96030 | 34.10 |28.18 |27.06 || 0.95442; | 38.30 |31.85 )30.40 
0.96016 | 34.20 |28.26 |27.14 || 0.95427 | 38.40 [31.94 30.48 
0.96003 | 34.30 |28.35 |27.22 || 0.95413 | 38.50 |32.03 |380.56 
0.95990 | 34.40) |28.43 |27.30 || 0.95398 | 38.60 |32.12 30.64 
0795977 | 34.50 |28.52 |27.38 || 0.95383 | 38.70 |32.20 |30.72 
0.95963 | 34.60 |28.61 |27.:46 || 0.95368 | 38.80 |32.29 |30.79 
0.95950 | 34.70 |28.70 |27.54 || 0.95353 | 38.90 32.37 |30.87 
0.95937 | 34.80 |28.78 |27.62 || 0.95338 | 39.00 |32.46 |30.95 
0.95923 | 34.90 |28.87 |27.70 || 0.95323 | 39.10 |32.55 {31.03 
0.95910 | 35.00. |28.96 |27.78 || 0.95307 | 39.20 |32.64 [31.11 
0.95896 | 35.10 |20.05 |27:86 || 0.95292 | 39.30 |32.72 {31.18 


~ 0.95883 | 35.20 |29.13 |27:94 || 0.95277 | 39.40 |32.81 |31.26 


0.95869 | 35.30 |29.22 |28.02 |) 0.95262 | 39.50 |32.90 31.34 
0.95855 | 35.40 |29.30 |28.09 || 0.95246 | 39.60 |32.99 [31.42 
9.95842 | 35.50 |29.38 |28.17 || 0.95231 | 39.70 33.08 |31.50 
0.95828 | 35.60 |29.48 |28.25 || 0.95216 | 39.80 |33.17 [31.58 
0.95814 | 35.70 |29.57 |28.33 || 0.95200 | 39.90 |33.27 [31.66 
0.95800 | 35.80 |29.65 |28.41 || 0.95185 | 40.00 |33.35 [31.74 
0.95787 | 35.90 |29.74 |28.49 || 0.95169 | 40.10 |33.44 {31.82 
0.95773 | 36.00 |29.83 |28.57 {},0:95154 | 40.20 |33.53 |31.90 
0.95759 | 36.10 |29.92 |28.65 |; £95138 | 40.30 [33.61 [31.98 
0.95745 | 36.20 |30.00 |28.73 || 0.95122 | 40.40 [33.70 |32.06 
0.95731 | 36.30 |30.09 |28.81 || 0.95107 |.40.50 |33.79 382.14 
0.95717 | 36.40 |30.17 |28.88 || 0.95091 | 40.60 |33.88 [32.22 

0.95703 | 36.50 |30.26 |28.96 || 0.95075 | 40.70 |33.97 |32.30 
~ 0.95688 | 36.60 |30.35 |29.04 || 0.95059 | 40.80 |34.06 |32.38 

0.95674 | 36.70 |30.44 |29.12 || 0.95044 | 40.90 |34.15 382.46 
0.95660 | 36.80 |30.52 |29.20 |! 0.95028 | 41.00 |34.24 [32.54 
0.95646 | 36.90 |30.61 |29.29 || 0.95012 | 41.10 |34.33 |32.62 
0.95682 | 37.00 |30.70 |29.36 || 0.94996 | 41.20 34.42 |32.70 
0.95618 | 37.10 |30.79 |29.44 || 0.94980 | 41.30 [34.50 [32.78 
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ETHYL ALCOHOL (Continued) 


Spreciric Graviry or Mixtures or Erayn ALCOHOL AND 
WATER BY VOLUME AND BY WEIGHT 





Per cent |Percent| Grams 














Per cent |Percent| Grams 








Specific aleohol | alcohol | aleohol Specific alcohol | aleohol | alcohol 
gravity. by by per gravity. by by per 

volume. | weight.| 100 c.c. volume. | weight.) 100 c.c. 
0.94964 | 41.40 134.59 |82.86 || 0.94258 | 45.60 |88.39 |36.19 
0.94948 | 41.50 |34.68 |82.93 || 0.94241 | 45.70 |38.48 |36.26 
0.94932 | 41.60 |34.77 {33.01 || 0.94223 | 45.80 |38.57 |36.34 
0.94916 | 41.70 |34.86 |33.09 || 0.94206 | 45.90 |88.66 |36.42 
0.94900 | 41.80 |34.95 |33.17 || 0.94188 | 46.00 |88.75 136.50 
0.94884 | 41.90 |35.04 |33.25 || 0.94170 | 46.10 |88.84 |36.58 
0.94868 | 42.00 |35.13 {33.33 || 0.94152 | 46.20 |388.93 |36.66 
0.94852 | 42.10 |35.22 |33.41 || 0.94134 | 46.30. 139.03 136.74 
0.94835 | 42.20 |35.31. |33.49 || 0.94116 | 46.40 |39.12 |86.82 
0.94810 | 42.30 |35.40 |33.57 || 0.94098 | 46.50 89.21 |36.90 
0.94802 | 42.40 |35.49 133.65 || 0.94080 | 46.60 |39.30 1386.98 
0.94786 | 42.50 |35.58 133.73 || 0.94062 | 46.70 |39.39 137.06 
0.94770 } 42.60 |35.67 |33.81 || 0.94044 | 46.80 |39.49 |87.13 
0.94753.) 42.70 |35.76 |33.89 || 0.94026 | 46.90. |89.58 |37.21 
0.94737 | 42.80 |35.85 |383.97 || 0.94008 } 47.00 |89.67 |37.29 
0.94720 | 42.90 |35.94 134.04 || 0.93990 | 47.10 |39.76. |37.37 
0.94704 | 43.00 136.03 |34.12 || 0.93971 | 47.20 |39.85 1387.45 
0.94687 | 43.10 136.12 134.20 || 0.93953 | 47.30. |89.95 187.53 
0.94670 | 43.20 |36.21 |34.28 |} 0:93984 | 47.40 |40.04 |87.61 
0.94654 | 48.30 |36.30 |34.36 || 0.93916 | 47.50. |40.13 |87.69 
0.94637 } 43.40 |36.39 |34.44 || 0.93898 | 47.60: |40.22 1387.77 
0.94620 | 43.50 136.48 |34.52 || 0.93879. | 47.70 140.32 |37.85 
0.94603 | 43.60 136.57 [34.60 || 0.93861.) 47.80 |40.41 137.93 
0.94586 | 43.70 |36.66 134.68 |} 0.93842 | 47.90. |40.51 |88.01 
0.94570 | 43.80 136.75 134.76 || 0.938824 | 48.00 |40.60 {88.09 
0.94553 | 43.90. 36.84 |34.84 || 0.93805 | 48.10 /40.69 {88.17 
0.94536. | 44.00 |36.93 134.91 || 0.98786 | 48.20 |40.78 |88.25 
0.94519 | 44.10 |37.02 |34.99 || 0.98768 |. 48.30 [40.88 188.33 
0.94502 | 44.20 137.11 135.07 || 0.98749 | 48.40 |40.97 88.42 
0.94484 | 44.30) 137.21 |35.15 || 0.98730) 48.50 |41.06 {38.49 
0.94467 | 44.40 137.30 |35-23 || 0.98711 | 48.60 |41.15 |38.57 
0.94450 | 44.50 |37.39 135.31 || 0.93692 | 48.70 |41.24 |38.65 
0.94433 | 44,60 [37.48 135.39 || 0.98679 | 48.80 |41.34 |38.72 
0.94416 | 44.70 |37.57 |35.47 || 0.93655 | 48.90 |41.43 38.80 
0.94398 | 44.80: |37.66 |85.55 |} 0.93636 | 49.00 |41.52 |38.88 
0.94381 | 44.90 |37.76 {35.63 || 0.93617 | 49.10 |41.61 |38.96 
0.94364 | 45.00 |87.84 |35.71 0.93598 | 49.20 |41.71 {39.04 
0.94346 | 45.10 |87.93 |35.79 |) 0.93578 | 49.30 |41.80 )39 12 
0.94329 | 45.20 |38.02 |35.87 {| 0.93559 | 49.40 |41.90 |39.20 
0.94311 | 45.30 138.12 185.95 |! 0.93540 | 49-50 |41.99 |39.28 
0.94294 | 45.40 |38.21 |36.03 || 0.93521 | 49.60 |42.08:|39.36 
0.94276 | 45.50 |38.30 |36.11 |} 0.93502 | 49.70 |42.18 |39.44 


pr 
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ETHYL ALCOHOL (Continued) 


Specrric Graviry or Mixtures or Erayn ALCOHOL AND 
WATER BY VOLUME AND BY WEIGHT 


Per cent |Percent| Grams : Per cent |Percent} Grams 
Specific | alcohol | alcohol | alcohol || Specific alcohol | alcohol | aleohol 
gravity. by. — by per gravity. Ly. by. per 

volume. | weight. | 100 c.c. volume. | weight. | 100 c.c. 


0.93482 | 49.80 |42.27 |39.52 || 0.8773 | 75.00 
0.93463 | 49.90 42.37 39.60 || 0.8747 | 76.00 





0.9344 | 50.00} .. 0.8721 | 77.00 
0.9325 | 51.00] .... | .... || 0.8694 | 78.00 
0.9305 | 52.00] .... |] .... || 0.8667 | 79.00 
0.9285 | 53.00; .... | .... || 0.8639 | 80.00 
0.9264 | 54.00 0.8611 | 81.00 
0.9244 | 55.00 0.8583 | 82.00 
0.9222 | 56.00 0.8554 | 83.00 
0.9201 | 57.00 0.8525 | 84.00 
0.9180 | 58.00 0.8496 | 85.00 
0.9158 | 59.00 0.8465 | 86.00 
0.9136 | 60.00 0.8435 | 87.00 
0.9113 | 61.00 0.8404 | 88.00 
0.9091 | 62.00 0.8372 | 89.00 
0.9068 | 63.00 0.8339 | 90.00 
0.9044 | 64.00 0.8306 | 91.00 
0.9021 | 65.00 0.8272 | 92.00 
0.8997 | 66.00 0.8236 | 93.00 
0.8974 | 67.00 0.8199 | 94.00 
0.8949 | 68.00 0.8161 |. 95.00 
0.8925 | 69.060 0.8121 | 96.00 
0.8900 | 70.00 0.8079 | 97.00 
0.8876 | 71.00 0.8035 | 98.00 
0.8850 | 72.00 0.7989 | 99.00 
0.8825 | 73.00 0.7939 100.00 
O38799 | shat [00 Spore G.) | ieee) Shee. 

















* For specific gravity of mixtures by weight see following table, 
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Speciric Gravity or Mixtures of Erayy ALcoHOL AND 


Water BY WEIGHT 
The ee eas the specific gravity at the temperature indicated referred ta 























water at 4° 
(U.S. Bureau of Standards.) 
Per cent Per cent 
We: 15°C. | 20°C. }-25° Cr lf eohel 15° C)- 29 a5 o: 
weight. ; weight. 
0 0.99913 | 0.99824 | 0.99708 |! _ 51 0.91566 | 0.91164 | 0.90758 
1 0.99725 | 0.99636 | 0.99521 52 0.91344 | 0.90940 | 0.90533 
2 0.99543 | 0.99453 | 0.99338 53 0.91120 | 0.90715 | 0.90307 
3 0.99366 | 0.99274 | 0.99159 54 0.90895 | 0.90488 | 0.90079 
4 0.99197 | 0.99102 | 0.98984 55 0.90670 | 0.90262 | 0.89851 
5 0.99033 | 0.98936 | 0.98815 56 0.90443 | 0.90034 | 0.89622 
e 0.98877 | 0.98776 | 0.98651 57 0.90215 | 0.89805 | 0.89392 
7 0.98726 | 0.98620 | 0.98491 58 0.89987 | 0.89576 | 0.89162 
8 0.98581 | 0.98470 °} 0.98336 59 0.89758 | 0.89346 | 0.88931 
9 0.98442 | 0.98325 | 0.98185 60 0.89528 | 0.89115 | 0.88700 
10 0.98307 | 0.98185 | 0.98038 61 0.89297 | 0.88883 | 0.88467 
S| 0.98176 | 0.98047 | 0.97893 62 0.89066 | 0.88651 | 0.88234 
12 0.98049 | 0.97913 | 0.97752 63. 0.88834 | 0.88418 | 0.88000 
13 0.97925 |,0.97781 | 0.97612 64 0.88601 | 0.88185 | 0.87766 
14 0.97803 | 0.97651 | 0.97474 65 0.88368 | 0.87950 | 0.87530 
15 0.97683 | 0.97522 | 0.97336 66 0.88134 | 0.87716 | 0.87295 
16 0.97563 | 0.97393 | 0.97199 67 0.87899 | 0.87480 | 0.87058 
17 0.97444 | 0.97264 | 0.97061 68 0.87664 | 0.87244 | 0.86821 
18 0.97324 |. 0.97134 | 0.96922 69 0.87428 | 0.87008 | 0.86583 
19 0.97203 | 0.97003 | 0.96782 70 0.87192 | 0.86770 | 0.86344 
20 0.97080 | 0.96870 | 0.96640 71 0.86954 | 0.86532 | 0.86105 
21 0.96956 | 0.96736 | 0.96497 72 0.86716 | 0.86292 | 0.85864 
22 0.96829 | 0.96599 | 0.96352 73 0.86477 | 0.86052 | 0.85622 
23 0.96699 | 0.96459 | 0.96203 74. | 0.86237 | 0.85812 | 0.85380 
24 0.96566 | 0.96317 | 0.96052 75 0.85997 } 0.85570 | 0.85137 
25 0.96430 | 0.96171 | 0.95897 76 0.85755 | 0.85328 | 0.84893 
26 0.96289 | 0.96021 | 0.95739 77 0.85513 | 0.85084 | 0.84648 
27 0.96145 | 0.95868 | 0.95577 78 0.85270 | 0.84840 | 0.84403 
28 0.95997 | 0.95711 | 0.95412 4 0.85026 | 0.84595 | 0.84157 
29 0.95845 | 0.95550 | 0.95244 80 0.84781 | 0.84349 | 0.83909 
30 0.95688 | 0.95385 | 0.95071 81 0.84534 | 0.84101 | 0.83660 
31 0.95526 | 0.95215 | 0.94894 82 0.84286 | 0.83852 | 0.83410 
32 0.95360 | 0.95042 | 0.94713 83 0.84037 | 0.83602 | 0.83159 
33 0.95191 | 0.94865 | 0.94529 84 0.83786 | 0.83350 | 0.82906 
34 0.95017 | 0.94684 | 0.94342 85 0. e 0.83097 | 0.82652 
35 0.94839 | 0.94499 | 0.94152 86 0.8327! 0.82842 | 0.82396 
36 0.94657 | 0.94311 | 0.93957 87 0. ioe 0.82583 | 0.82137 
37 0.94471 | 0.94119 | 0.93760 88 0.82762 , 9.82323 | 0.81876 
28 0.94282 | 0.93924 | 0.93560 89 0.82500 | 0.82060 | 0.81613 
39 0.94089 | 0.93725 | 0.93856 90, 0.82235 | 0.81795 | 0.81348 
40 0.93893 | 0.93524 | 0.93151 or 0.81966 | 0.81527 | 0.81080 
41 0.93694 | 0.93320 | 0.92943 92 0.81694 | 0.81255 | 0.80808 
42 0.93491 | 0.93113 | 0.92732 93 0.81418. | 0.80979 | 0.80534 
43 0.93286 | 0.92904 | 0.92519 94 0.81138 | 0.80700 | 0.80256 
44 0.93078 | 0.92693 | 0.92305 95 0.80854 | 0.80417 | 0.79974 
45 0.92868 | 0.92480 | 0.92088 96 0.80564 | 0.80129 | 0.7968% 
46 0.92655 | 0.92264 | 0.91870 97 0.80271 | 0.79838 | 0.79400 
47 0.92441 | 0.92047 | 0.91650 98 0.79972 | 0.79541 | 0.79106 
48 0.92225 | 0.91828 | 0.91429 99 0.79668 | 0.79240 | 0.78809 
49 0.92006 | 0.91608 | 0.91207 100 0.79358 | 0.78933 | 0.78507 
50 0.91787 | 0: 81386 |"0.90083' || 1h ois en ollns <tc ee aie ee heree 
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Sprciric Graviry or Aqurous Souutions. REFERRED TO 
Water at THE SAME TEMPERATURE 


SEUSS SESE SERennEn enn 


Per Sp. gr. | Sp. er. | Sp. er. Per Sp. gr. | Sp. gr.’ | Sp. gr. 
cent | 15°, | 20°(, -} 25° cent | 15°, | 20°, | 25° ¢ 
alcohol} {5° ~° | 20° ~* | 25° ~ |} alcohol) 15° ~ | 20° ~° | 25° ~~ 
2) Ce ee 
0 al. 1.00000 | 1.00000 51 0.91635 | 0.91322 | 0.91026 
1 0.99812 | 0.99813 | 0.99811 52 0.91412 | 0.91097 | 0.90799 
2 |0.99629 | 0.99629 | 0.99627 53 0.91189 | 0.90872 | 0.90571 
3 |0.99451| 0.99451 | 0.99447 54 0.90964 | 0.90645 | 0.90343 
. 4 10.99281 | 0.99279 | 0.99274 55 0.90738 | 0.90418 | 0.90113 
5 |0.99118}0.99113 | 0.99106 56 0.90512 | 0.90191 | 0.89883 
6 | 0.98963 | 0.98955 | 0.98945 57 0.90285 | 0.89962 | 0.89654 
7 |0.98815 | 0.98802 | 0.98788 58 | 0.90058 | 0.89733 | 0.89423 
8 |0:98670:|.0.98653 | 0.98634 59, | 0.89830 | 0.89502 | 0.89191 
9 | 0.98528 | 0.98505 | 0.98481 60 | 0.89601 | 0.89271 | 0.88959 
10 | 0.98390 | 0.98361 | 0.98330 61 0.89371 | 0.89040 | 0.88725 
11 0.98256 | 0.98221 | 0.98184 62 | 0.89139.) 0.88807 | 0.88491 
12 |0.98126} 0.98084 | 0.98039 63 0.88907 | 0.88574 | 0.88256 
13 | 0.97999 | 0.97948 | 0.97897 64 0.88674 | 0.88339 | 0.88020 
14 0.97875 | 0.97816 | 0.97757 65 0.88441 | 0.88104 | 0.87783 
15 | 0.97754 | 0.97687 | 0.97619 66 0.88207 | 0.87869 | 0.87547 
16 | 0.97637 | 0.97560 | 0.97484 67 |0.87971 | 0.87632 | 0.87309 
17 | 0.97518 | 0.97431 | 0.97346 68 | 0.87736 | 0.87396 | 0.87071 
18 |0.97398 | 0.97301 | 0.97207 69 0.87500 | 0.87158 | 0.86833 
19 0.97276 | 0.97169 | 0.97065 70 0.87263 | 0.86920 | 0.86593 
20 | 0.97152 | 0.97036 | 0.96922 71 0.87025 | 0.86680 | 0.86352 
21 0.97028 | 0.96901 | 0.96778 72 |0.86785 | 0.86440 | 0.86110 
22 | 0.96902.) 0.96763 | 0.96630 73 |0.86545 | 0.86200 | 0.85869 
23. | 0.96773 | 0.96624 | 0.96481 74 0.86304 | 0.85958 | 0.85626 
24 | 0.96642 | 0.96483 | 0.96329 75 0, 86063 | 0.85716 | 0.85383 
25 =| 0.96508 | 0.96339 | 0.96176 76 0.85822 | 0.85473 | 0.85140 
26° | 0.96371 | 0.96190 | 0.96018 77 0.85579 | 0.85230 | 0.84895 
27 | 0.96228 | 0.96037 | 0.95856 78 0.85336 | 0.84985 | 0.84650 
28 |0.96080 | 0.95880 | 0.95689 79 0.85092,| 0.84740 | 0.84404 
29 | 0.95927 | 0.95717 | 0.95520 80 | 0.84846] 0.84494 | 0.84157 
30 | 0.95769 | 0.95551 | 0.95345 81 0.84599 | 0.84245 | 0.83909 
31 0.95607 | 0.95381 | 0.95168 82 0.84350 | 0.83997 | 0.83659 
32 | 0.95440 | 0.95207 | 0.94986 83 0.84101 | 0.83747 | 0.83408 
33 | 0.95269 | 0.95028 | 0.94802 84 0.83850 | 0.83496 | 0.83156 
34 | 0.95094 | 0.94847 | 0.94613 85 0.83598 | 0.83242 | 0.82902 
85 | 0.94915 | 0.94662 | 0.94422 86 0.83343 | 0.82987 | 0.82646 
86 | 0.94732 | 0.94473 | 0.94227 87 0.83086 | 0.82729 | 0.82389 
37 | 0.94546 | 0.94281 | 0.94031 88 0.82826 | 0.82469 | 0.82128 
88 | 0.94355 | 0.94086 | 0.93830 89 0.82564 | 0.82207 | 0.81865 
39 | 0.94161 | 0.93886 | 0.93626 90 0.82299 | 0.81942 | 0.81600 
40 | 0.93964 | 0.93684 | 0.93421 91 0.82030 | 0.81674 | 0.81331 
41 0.93764 | 0.93479 | 0.93212 92 0.81759 | 0.81401 | 0,81060 
42 | 0.93559 | 0.93272 | 0.93001 93 0.81484 | 0.81127 | 0.80785 
43 | 0.93352 | 0.93062 | 0.92787 94 0.81205 | 0.80848 | 0.80507 
44 |0,.93143 | 0.92849 | 0.92571 95 0.80922 | 0.80567 | 0.80225 
45 1|0,92933 | 0.92636 | 0.92355 96 0.80636 | 0.80280 | 0.79939 
44 |0,92721 | 0.92421 | 0.92137 97 0.80344 | 0.79988 | 0.79648 
47 |0.92506 | 0.92204 | 0.91917 98 0.80045 | 0.79688 | 0.79349 
48 |0,92291 | 0.91986 | 0.91697 99 0.79739 | 0.79383 ; 0.79045 
49 | 0.92075 | 0.91766 | 0.91475 100 0.79429 | 0.79074 | 0.78736 
50 |0.91856 | 0.91546 | 0.91251 ||. . 6... fe ee epee eee ede eee eee 
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‘Density of’ aqueous solutions at 20°C in g/ml. biti concentration is 
expressed as per cent by weight. 














Per | ? atin 
sate Oued (ove. Ne eee i= Pe Pie ome 
0 0.99 823 804 785 766 748 729 710 692 673. 655 
1 636 618 599 581 562 544 525 507 489 471 
2 453 435 417 399 381 363 345 327-310 292 
BA | 275. 257 240 222 205 188. 171 154 _137, 120 
4 103 087 O70 053 037 020 003 *987 *971 *954 
5 0.98 938 922 906 890 874 859 +843 - ‘897 811 796 
6, 780. 765, 749 734.718 703 688 © 673 658 642 
7 627' 612 597 582 ° 567 553. 538 5238 508 493 
8 478 463 449 434 419 ‘404 389 374 360 345 
9 833-~ 316!) 802 62805273 258 244° '229° 215 201 
10 187 172 158 144 130 117° 103 089 075 061 
ab ' 047 033. 019 006 *992 ¥*978 *964 *951 *937 *923 
12 0.97. 910 896 883 869 855 842 828 815 801 788 
13 775.761 748 735° 722 709 696 683 670 657 
14 643. 630 617 604 591 578 565 552 539 526 
15 514 501 488 475 462 450 438 425 412 400 
16, 387 374 361 349 336 323 310 297. 284 272 
‘17 259 246 233 220 207 194 181° 168° 155 142 
18 129.116 103 089 076 063 050 037 024 010 
19 0.96 997 984 971 957 944 931° 917 904 891 877 
20 864 850 837 823-'810> 796 783° 769 | 756 ~~ 742 
21 729° 716 702 688 675 661 647 634 620 606 
Py 592 578 564 551 537 523 509 ‘495 ‘481 » 467 
=~ 2d ' 453° 439) 425 411, 396! 3882 368°: 354 340> 326 
~ 24 312 297 283 269. 254 240° 225° 211' 196 182 
25 168° 153 139 124. 109 094 080° 065 050 035 
26 020 005 *990 *975 *959 *944 *929 *914 *898 *883 
27 0.95 867 851 836 820 805 789 773 757° 742 726 
28 710 694 678 662 646 630 613° 597 581 565 
29 548 5382 516 499 483 466 450 433 416 400 
30, 382° 365 349 332 315 298 281° 264 247° 230 
31 STS I95; TiS! 16h t43 126 108 091 074 056 
32 038° 020 003 *985 *987 *950 *932 *914 *896 *878 
33 0.94 860 842 824 806° 788 770 752 734 715 697 
34 679 660 642 624 605 587 (568/550 531° 512 
35 494 475 456 438 419 400 382 363 ' 344 325 
36 306 287 268 249-‘230‘ 211 -'192° 172° 153, 134 
37 114 095 075 056 036 017 *997 *978 *958 *939 
38 0.93. 919 899 879 859 ~840 82! 800 780 -760 740 
39 ‘720 700° 680 660 640 620° 599 579 559 539 
40 518 498 478 458 437 417 396 376 356 335 
41 314294, 273 253%°232 212 191 170 149 129 
42 107 086 065 044 023 002 *981 *960 *939 *918 
43 0.92 897 876 855 834 812 791 770 ‘749 728° 707 
44 685 664 642 621 600 579 557. 536515 493 
45 472 450 429 408 386 865 343° 322 300 279 
46... ON Ay Me CR A WR ke I hE 150 128.106 085.063 
47 041 019 *997 *976 *954 #932 *G10 *889 *867 *845 
48 0.91 823 801 780 758 736 714 692 670 648 626 
49 604 582 560 538 516 494 472 450 428 406 
50 384 361 339 317 295 272 250 228 206 183 
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jae 

ae ay 485 463 440 417-395 |} -372- 349 327 304 281 
55 258 .236 213 190 167 145, 122 099 076 054 
Mi 031 008 *985 *962 *939 || #917 *894 *871 *848 *825 
5 0.89 803 780 757 734 711 |} 688 665 643 620 597 
58 574 551 528 505 482 || 459 436° 413 390 367 
89 — ~344- 321-298 275-252-|} -229 206.183. 160 137 
60 113 090 067 044 O21 |} *998 *975 #951 *928 *905 
61 | 0.88 882 859 836 812 789 || 766 743 720 696 673 
62 -- 650 626 603 580 557 533 510 487 463 440 
63 417 393 370 347 323'{| 300 277 253 230 206 
oh 183 160 136 113 089 || 066 042 019 *995 *972 
65 | 0.87 948 925 901 878 $54 |} 831 807 784 760 737 
66 713 689 666 642 619 |} 595 572 548 524 501 
yes 477 454 430 406 383°]. 359 336 §312 288 265 
“¥ 241 218 194 170 147 123 099 075 052 028 
62,5 004 *981 *957 *933 *909 |]. #885 *862 *838 *814 *790 
0” | 0.86 766742 718 694 671 |} 647 623 599 575 551 
1 | 527° 503 479 455 431 407 383 359 335 311 
a | 287: 263 239 215 191 167 143 119 095 071 
“73 | 047 _ 022 *998 *974 *950 || #926 *902 *878 *854 *830 
74 0.85 ‘806.781 757 733 7 685 661 636 612 588 
15 $64 540 515 491 467 || 443 419 394 370 | 346 
76. } 322. 297 273 249 225 200 176 152 | 128~- 103 
rds 079 055 O31 006 *982°}! #953 *933 *909 *884 *860 
“78 70.84 (835. 811 787 762 738 || "713 689 664, 640 - 615 
3 §90 566 541 517 492 || 467 443 418 393~ 369 
80 344° 319 294 270 245'}/ 220 196 171 146 121 
81 096 072 047 022 *997 || #972 *947 *923 *898 *873 
82° 70.83 848° 823 798 773 748 || 723 698-674 649- 624 
33. 599 574 549 523 498 |] 473 448 423 398 373 
St 348° 323 297 272 247 | 222 196 171 146 - 120 
85 095 070 044 019 994° |! +968 *943 *917 +892 *866 
‘86° [0.82 840 815 789 763 738 || 712 686 660 635 609 
87 583 557 531 505 479 | 453 427 401 375 349 
88 323. 207 271 245 219 193 167 140 114+ 088 
89 062 035 009 *983 *956 || *930 *903 *877 *850 *824 
90 {0.81 797 770 744 717 690 |} 664 637 610 583 556 
‘91 529 502 475 448 421 394 366 339 312 285 
92 257 230 203 175 148 120 093 066 038 010 
93 0.80 983 955 928 900 872 || 844 817 789 761 733 
94 705 677 649 621 593 |) 565 537 509 480 452 
95 424 395 367 338 310 | 281 253 224 195° 166 
ed 138 109 O80 051 022 || *993 *963 *934 *905°*875 
0.79 846 816 787 757 727 | 698 668 638 608° 57 
93. 547 517 487 456 426 |} 396 365 335 305° 274 
99 243 213° 182 151 120 |} 089 059 028) *997 *966 

100. | 0.78 934 ‘4| i 
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SPECIFIC GRAVITY OF Mixtures or Mrruyni Aono AND 
WaTER BY VOLUME AND BY WeIGHT 
Giving the specific gravity at 15°C referred to water at 4°C. 


(Calculated from values by Doroshevski and Rozhdestvenski, 
Dittmar and Fawsitt.) 








Per cent | Per cent Per cent | Percent |. 
alcohol alcohol Specific alcohol alcohol Specific 
by. by gravity by by gravity 
weight volume weight volume > 
1 1,25 0.99727 51 58.74 0.91653 
2 2.50 0.99543 52 59.76 - 0.91451 
3 3.75 0.99370 53 60.77 . 0.91248 
4 4.99 0.99198 54 61.78 ° 0.91044 
5 6.22 0.99029 55 62.78 0.90839 
6 7.45 0.98864 56 63.78 0.90631 
% 8.68 0.98701 57 64.77 0.90421 
8 9.91 0.98547 58 65.75 0.90210 
9 T1113 0.98394 59 66.73 0.89996 
10 12.35 0.98241 60 67.69 0.89781 
11 13.56 0.98093 61 68.65 0.89563 
12 14.77 0.97945 62 69.61 0.89341 
13 15.98 0.97802 63 70.55 0.89117 
14 17.18 0.97660 64 71.49 0.88890 
15 18.38 0.97518 65 72.42 0.88662 
16 19.58 0.97377 66 73.34 0.88433 
17 20.77 0.97237 67 74,26 0.88203 
18 21.96 0.97096 68 pst 0.87971 
19 23.15 0.96955 69 76.08 0.87739 
20 24.33 0.96814 70 76.98 0.87507 
21 25.51 0.96673 aly, _ 77.86 0.87271 
22 26.69 0.96533 72 78.75 0.87033 
23 27.86 0.96392 73 79.62 0.86792 
24 29.03 0.96251 74 80.48 0.86546 
25 30.19 0.96108 75 81.34 0.86300 
26 31.35 0.95963 76 82.18 0.86051 
PL 32.51 0.95817 77 83.02 0.85801 
28 33.66 0.95668 78 83.86 0.85551 
29 34.81 0.95518 79 84.68 0.85300 
30 35.95 0.95366 80 85.50 0.85048 
31 37.09 0.95213 81 86,31 0.84794 
32 38.22 0.95056 82 87.11 0.84536 
33 39.35 0.94596 83 87.90 0.84274 
34 40.48 0.94734 84 88.68 0.84009 
35 41.5% 0.94570 85 89,45 0.83742 
36 42.71 0.94404 86 90.21 0.83475 
37 43.82 0.94237 87 90.97 0.83207 
38 44.92 0.94067 88 — 91.72 0.82937 
39 46.02 0.93894 | 89 92.46 0.82667 
40 47.11 0.93720 90 ' 93.19 0.82396 
41 48.20 0.93543 91 93.92 0.82124 
42 49.28 0.93365 92 94.63 0.81849 
43 50.35 0.93185 93 95.33 0.81568 
44 51.42 0.93001 94 96.02 0.81285 
45 52.49 0.92815 95 96.70 0.80999 
46 53.54 0.92627 96 97.37 0.80713 
47 54.60 0.92436 97 98.04 0.80428 
48 55.64 0.92242 98 98.70 0.80143 
49 56.68 0.92048 99 99.35 0.79859 
50 57.71 6.91852 100 100.00 0.79577 
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Speciric Gravity or Mixtures or Mrtruynt ALcoHOL AND 
Water BY VOLUME AND BY WBIGHT 
Giving the specific gravity at 15.6° C. referred to water at the same tem- 
perature. To reduce to specific gravity of water at 4°C. multiply by 0.99908. 
(Techn. Hogskolan, Stockholm.) 








Per Per Per Per Per Per 

Spe- cent | cent Spe- cent | cent Spe- cent | cent 
cific alco- | alco- cific alco- | alco- cific alco- | alco- 
gravity |hol by |hol by || gravity |hol by |hol by || gravity |hol by |hol by 
wt. vol. wt. vol. wt. | vol. 

BR. 0.00 | 0.00 0.9950 | 2.72 | 3.48 0.9900 | 5.72 | 7.13 
0:9999 | 0.06 | 0.07 0.9949 | 2.78 | 3.55 0.9899 | 5.78 | 7.21 
0.9998 | 0.11 | 0.13 0.9948 | 2.84 | 3.62 0.9898 | 5.85 | 7.28 
‘(0.9997 | 0.17 | 0.20 0.93947 | 2.89 | 3.70 0.9897 | 5.91 | 7.36 
0.9996 | 0.22 | 0.27 0.9946 | 2.95 | 3.77 0.9896 | 5.97 | 7.44 
0.9995 | 0.28 | 0.33 0.9945 | 3.01 | 3.84 0.9895 | 6.04 | 7.52 
0.9994 | 0.33 | 0.40 0.9944 | 3.07 | 3.91 0.9894 | 6.10 | 7.59 
' 0.9993 | 0.39 | 0.47 0.9943 | 3.13] 3.98 0.9893 | 6.16 | 7.67 
0.9992 | 0.44 | 0.53 0.9942 | 3.18 | 4.06 0.9892 | 6.23 | 7.75 
0.9991 | 0.50 | 0.60 0.9941 | 3.24 | 4.13 0.9891 | 6.29 | 7.82 
0.9990 | 0.55 | 0.67 0.9940 | 3.30 | 4.20 0.9890 | 6.36 | 7.90 
0.9989 | 0.61 | 0.73 0.9939 | 3.36 | 4.27 0.9889 | 6.42 | 7.98 
0.9988 | 0.66 | 0.80 0.9938 | 3.42 | 4.35 0.9888 | 6.48 | 8.05 
0.9987 | 0.72 | 0.86 0.9937 | 3.48 | 4.42 0.9887 | 6.55 | 8.13 
0.9986' | 0.77 | 0.93 0.9936 | 3.53 | 4.49 0.9886 | 6.61 | 8.21 
0.9985 | 0.83 | 1.00 0.9935 | 3.59 | 4.57 0.9885 | 6.67 | 8.29 
0.9984 | 0.88 | 1.06 0.9934 | 3.65 | 4.64 0.9884 | 6.74 | 8.36 
0.9983 | 0.94 | 1.13 0.9933 | 3.71 } 4.71 0.9883 | 6.80 | 8.44 
0.9982 | 0.99 | 1.20 0.9932 | 3.77 | 4.79 0.9882 | 6.86 | 8.52 
_ 0.9981 | 1.05 | 1.26 0.9931 | 3.83 | 4.89 0.9881 | 6.93 ] 8.59 
0.9980 | 1.10 | 1.33 0.9930 | 3.89 | 4.94 0.9880 | 6.99 | 8.67 
0.9979 | 1.15 | 1.40 0.9929 | 3.94 |. 5.01 0.9879 | 7.06 | 8.75 
0.9978 | 1.20 | 1.47 0.9928 | 4.00 | 5.08 |]/- 0.9878 | 7.12 | 8.83 
0.9977 | 1.26 | 1.54 0.9927 | 4.06 | 5.16 0.9877 | 7.19 | 8.90 
0.9976 | 1.31 | 1.62 0.9926 | 4.12 |] 5.23 0.9876 | 7.25 | 8.98 
0.9975 | 1.36 | 1.69 0.9925 | 4.18 | 5.30 0.9875 | 7.32 J 9.06 
0.9974 | 1.41 | 1.76 0.9924 | 4.24 | 5.38 0.9874} 7.38 | 9.14 
0.9973 | 1.46 | 1.83 0.9923 | 4.29 | 5.45 0.9873 | 7.45 | 9.22 
0.9972 | 1.52 | 1.90 0.9922 | 4.35 | 5.52 0.9872 | 7.51 | 9.29 
0.9971 | 1.57 | 1.97 0.9921 | 4.41 | 5.60 0.9871 | 7.58 | 9.37 
0.9970 | 1.62 | 2.05 0.9920 | 4,47 | 5.67 0.9870 | 7.64 | 9.45 
0.9969 | 1.67 | 2.12 0.9919 | 4.53 | 5.74 0.9869 | 7.71 | 9.53 
0.9968 | 1.72 | 2.19 0.9918 } 4.60 | 5.82 ||~ 0.9868 | 7.77 | 9.61 
0.9967 | 1.78 | 2.26 0.9917 | 4.66 | 5.89 0.9867 | 7.84 | 9.68 
0.9966 }.1.83 | 2.33 0.9916 | 4.72 | 5.96 0.9866 | 7.90 | 9.76 
0.9965 | 1.88 | 2.40 0.9915 | 4.78 | 6.04 0.9865 | 7.97 | 9.84 
0.9964 | 1.93 | 2.47 0.9914 | 4.85 | 6.11 0.9864 | 8.03 | 9.92 
0.9963 | 1.98 | 2.55 0.9913 | 4.91 | 6.18 0.9863 | 8.10 |10.00 
0.9962 | 2.04 | 2.62 0.9912 | 4.97 | 6.25 0.9862 | 8.16 |10.07 
0.9961 | 2.09 | 2.69 0.9911 | 5.03 | 6.33 0.9861 | 8.23 |10.15 
0.9960 | 2.14 | 2.76 0.9910 | 5.10 | 6.40 0.9860 | 8.29 |10.23 
0.9959 | 2.20 | 2.83 0.9909 | 5.16 | 6.47 0.9859 | 8.35 |10.31 
0.9958 | 2.26 | 2.90 0.9908 | 5.22 | 6.55 0.9858 | 8.42 |10.38 
0.9957 | 2.31 | 2.98 0.9907 | 5.28 | 6.62 0.9857 | 8.48 |10.47 
0.9956 | 2.37 | 3.05 0.9906 | 5.35 | 6.69 0.9856 | 8.55 {10.55 
0.9955 | 2.43 | 3.12 0.9905 | 5.41 | 6.77 0.9855 } 8.61 {10.63 
0.9954 | 2.49 | 3.19 0.9904 | 5.47 | 6.84 0.9854 | 8.68 |10.71 
0.9953 | 2.55 | 3.26 0.9903 | 5.53 | 6.91 0.9853 | 8.74 |10.79 
0.9952 | 2.60 | 3.34 0.9902 | =.60 | 6.98 0.9852 | 8.81 |10.87 
0.9951 | 2.66 | 3.41 0.9901 | 5.66 | 7.06 0.9851 | 8.87 |10.95 
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Sprcrric Graviry or Mixtures or Mreruynt ALcoHoL AND 
WATER BY VOLUME AND BY WEIGHT 











Per Per Per | Per Per | Per 
reget cent | cent Spe- cent | cent Spe- eent | cent 
cific alco- | alco- cific alco- | alco- cific. alco- | alco- 


gravity oe by hol oy gravity |hol by Be oe gravity |hol by |hol by 


























vol. wt. 1 owt. vol. 
0.9850 | 8.94 11.03 0.9796 |12.55 |15.46 0.9742 |16.43 |20.09 
0.9849 | 9.00 }11.10 0.9795 |12.62 |15.55 0.9741 {16.51 |20.17 
0.9848 | 9.06 |11.18 0.9794 |12.69 |15.63 0.9740 |16.58 |20.26 
0.9847 | 9.13 ]11.26 0.9793 {12.76 {15.72 0.9739 |16.65 |20.35 
0.9846 | 9.19 |11.34 0.9792 |12.83 115.80 0.9738 {16.72 |20.43 
0.9845 | 9.26 |11.42 0.9791 j12.90 15.89 0.9737 {16.79 |20.52 
0.9844 | 9.32 411.50 0.9790: |12.97 }15.97 0.9736 |16.86 |20.60 
0.9843) } 9.39°]11.58 0.9789 ]13.04 }16.06 0.9735 }16.93 |20.69 
0.9842 | 9.45 |11.66 0.9788 {13.11 |16.14 0.9734 |17.00 |20.77 
0.9841 | 9.52°411.74 0.9787 {13.18 16.23 0.9733 |17.07 |20.86 
0.9840 | 9.58 |11.82 0.9786 {13.25 }16.31 0.9732 |17.14:|20.94 
0.9839, |} 9.65. {11.90 0.9785: |13.32 }16.40 0.9731 |17.21 }21.03 
0.9838)| 9.72 |11.98 0.9784 {13.39 |16.48 0.9730 417.28 |21.11 
0.9837 | 9.78 {12.06 0.9783 |13.46 }16. 57 0.9729 ]17.35°|21.20 
0.9836 | 9.85 12.14 0.9782 |13.53 }16.65 0.9728 {17.42 21.28 
0.9835: } 9.92 }12.23 0.9781 13.60 |16.74 0.9727 {17.49 }21.37 
(0.9834. ] 9.99 ]12.31 0.9780 |13.67 {16.82 0.9726 |17.56 {21.45 
0.9833 {10.06 }12.39 0.9779 |13.74 }16.91 0.9725 |17.63°}21.54 
0.9832 |10.12 }12.47 0.9778 13.82 {16.99 0.9724 }17. 70: }21. 62 
0.9831 |10.19 }12.55 0.9777 {13.89 |17.08 0.9723 }17.77 }21.71 
0.9830 |10.26 }12.63 0.9776. {13.96 |17.16 0.9722 117. 84! 21.79 
0.9829: |10..33. 12.71 0.9775 }14.03° ]17.25 0.9721.}17.91' .88 
0.9828 }10.40: |12.79 0.9774 .J14. {1 ]17.33 0.9720 {17.98 96 
0.9827 |10.46 }12. 87 0.9773) 14.18! ]17.42 0.9719 {18.05 -05 
0.9826: |10. 53: }12.95 0.9772 }14.25 {17.50 0.9718 }18.12 .18 
0.9825 110.60. |13.04 0.9771 {14.32 |17.59 0.9717: 18.19 -22 
0.9824 |10.67 [13.12 0.9770: {14.40 |17.68 0.9716 }18. 26 .30 
10.9823 }10.74° |13. 20 0.9769 {14.47 |17.76 0.9715 118.33 39 
0.9822 |10.80 {13.28 0.9768: }14.54 }17.85 0.9714 418.40 -47 
0.9821 |10.87 13.36 0.9767 |14.61 |17.93 0.9713 }18.47 -56 
0.9820. {10.94 [13.44 0.9766 }14.69 |18.02 (0.9712 }18.54 . 64 
0.9819, {11.01 13.52 0.9765 {14.76 {18.10 0.9711 }18.61 |22.73 
0.9818 {11.07: {13.61 0.9764 {14.83 [18.19 0.9710. }18.68 . 82 
0.9817 {11.14 |13.69 0.9763 }14.90 |18.27 0.9709 |18.75 .90 
0.9816 |11.21 {13.78 0.9762 7}14.98 18.36 0.9708 {18.82 .99 
0.9815 |11.27 {13.86 0.9761 {15.05 |18.44 0.9707 .}18.89 .07 
6.9814 |11.34 |13.94 0.9760 15.12 18.53 0.9706 }18.96 .16 
0.9813 }11.41 |14.03 0.9759 |15.19.}18. 62 0.9705. }19.03 ~24 
0.9812 {11.47 |14.11 0.9758 |15.27 |18 70 0.9704 /19.10 .33 
0.9811 |11.54 }14.20 0.9757 |15.34 ]18.79 0.9703 |19.17 41 
0.9810 |11.61 |14. 28 0.9756 |15.41 |18.88 0.9702 119.24 .50 
0.9809 |11.67 |14.36 0.9755 |15.49 }18.96 0.9701 {19.31 .58 
0.9808 |11.74 |14.45 0.9754 115.56 |19.05 0.9700: |19.38 . 67 
0.9807 }11.80 }14.53 0.9753 |15.63 ]19.14 0.9699. |19.45 .75 
0.9806 {11.87 |14.62 0.9752 |15.70°}19). 22 0.9698: |19.52 . 84 
0.9805, {11.94 }14.70 0.9751 |15.78 119.31 0.9697 19.59 .92 
0.9804 |12.00-]14.78 0.9750 415.95 19.40 0.9696 |19. 66 .00 
0.9803 |12.07 |14.87 0.9749 {15.92 |19.48 0.9695 |19.73 .09 
0.9802 J12.14 |14.95 0.9748 {16.00 )19,56 0.9694" }19. 80 pay 
0.9801 |12.20 |15.04 0.9747 |16.07 |19.65 0.9693) |19. 87 .25 
0.9800 |12.27 ]15.12 0.9746 116.14 |19.7 0.9692 19.94 . 34 
0.9799 \12.34 15.21 0.9745 |16.22 ]19.83 0.9691, 20.01 42 
0.9798 |12.41 |15.29 0.9744 |16.29 |19.91 0.9690 |20.09 |24.51 
0.9797 }12.48 |15.38 0.9743 |16.36 |20.00 0.9689 |20.16 |24.59 
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METHYL ALCOHOL (Continued) 


Sprecrric Gravity or Mixtures or Marayt ALcoHoL AND 
Water BY VOLUME AND BY WEIGHT 


d Per Per Per Per 
Spe- cent | cent Spe- cent | cent 
cific alco- | alco- cific alco- | alco- 


gravity {hol by {hol by || gravity {hol by |hol by 
wt. vol. wt. vol, 

















0.9688 |20.23 |24.67 0.9668 |21.63 |26.35 
0.9687 |20.30 |24.76 0.9667 |21.70 |26.43 
0.9686 |20.37 |24.84 0.9666 {21.77 |26.52 
0.9685 |20.44 |24.92 0.9665 |21.84 |26.60 
0.9684 |20.51 |25.01 0.9664 {21.91 |26.68 
0.9683 }20.58 |25.09 0.9663 |21.98 |26.77 
0.9682 |20.65 |25.17 0.9662 |22.05 |26.85 
0.9681 |20.72 |25.26 0.9661 {22.12 |26.94 
0.9680 |20.79 )25.34 0.9660 {22.19 |27.02 
0.9679 |20.86 |25:42 0.9659 |22.26 |27.10 
0.9678 }20.93 }25.51 0.9658 }22.38 |27.18 
0.9677 {21.00 {25.59 0.9657 |22.40 |27.26 
0.9676 {21.07 |25.68 0.9656 {22.47 |27.34 
0.9675 |21.14 |25.76 0.9655 |22.54 |27.43 
0.9674 |21.21 |25.84 0.9654 |22.51 |27.51 
0.9673 |21.28 |25.95 0.9653 }22.68 |27.59 
0.9672 {21.33 |26.01 0.9652 {22.75 |27.67 
0.9671 {21.42 |26.10 0.9651 }22.82 |27:75 

0.9650 |22.89 |27.83 
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IMMERSION REFRACTOMETER READINGS OF METHYI1 
AND ETHYL ALCOHOLS AT 20°C 
By Leach and Lythgoe. Jour. Am. Chem. Soc. 27, 964 (1905) 


: 
| 


























% % %, : 
Alcohol|Methyl| Ethyl || Aleohol| Methyl] Ethyl || Alcohol] Methyl | Ethyl 
by Alcohol | Alcohol by Alcohol} Alcohol by Alcohol } Aleohol 
Weight Weight Weight 
0 14.5 14.5 35 35.8 75.8 70 33.0 100.0.’ 
1 14.8 16.0 36 36.3 76.9 ve 32.3 100.2 
2 15.4 17.6 37 36.8 78.0 72 31.7 100.4 
3 16.0 19.1 38 3253 79.1 73 31.1 100.6 
4 16.6 20.7 39 37.7 80.2 74 30.4 100.8 
5 17,2 22.3 40 38.1 81.3 75 29.7 101.0 
6 17.8 24.1 41 38.4 82:3 76 29.0 101.0 
7 18.4 25.9 42 38.8 83.3 77 28.3 100.9 
8 19.0 27.8 43 39.2 84.2 78 27.6 100.9 
9 19.6 29.6 44 39.3 85.2 79 26.8 100.8 
10 20.2 31.4 45 39.4 86.2 80 26.0 100.7 
11 20.8 33..2 46 39.5 87.0 81 25.1 100.6 
12 21.4 35.0 47 39.6 87.8 82 24.3 100.5 
13 22.0 36.9 48 39.7 88.7 83 23.6 |} 100.4 
14 22.6 38.7 49 39.8 89.5 84 22.8 | 100.3 
15 23.2 40.5 50. 39.8 90.3 85 21.8 100.1 
16 23.9 42.5 51 39.7 91.1 86 20.8 | 99.8 
17 24.5 44.5 52 39.6 91.8 87 19.7 99.5 
18 25.2 46.5 53 39.6 92.4 88 18.6 99.2 
19 25.8 48.5 54 39.5 93.0 89 17.3 98.9 
20 26.5 50.5 55 39.4 93.6 90 16.1 98.6 
21 Pangea 52.4 56 39,2 94.1 91 14.9 98.3 
22 27.8 54.3 57 39.0 94.7 92 13.7 97.8 
23 28.4 56.3 58 38.6 95.2 93 12.4 97.2 
24 29.1 58.2 59 38.3 95.7 94 11.0 96.4 
25 29.7 60.1 60 37.9 96.2 95 9.6 95.7 
26 30.3 61.9 61 37.5 96.7 96 8.2 94.9 
27 30.9 63.7 62 37.0 97.1 97 6.7 94.0 
28 31.6 65.5 63 36.5 97.5 98 5.1 93 0 
29 32.2 67.2 64 36.0 98.0 99 3.5 92.8 
30 32.8 69.0 65 35.5 98.3 100 2.0 91.0 
31 33.5 70.4 66 345.0 98.7 
32 34.1 TA 67 3 5 99.1 
33 34.7 73.1 68 34.0 99.4 
44 35.2 74.4 69 33.5 99.7 





Calculation of the percentage of ethyl and methyl alcohols in a mixture with * 
water, assuming a distillate to have a sp. gr. of 0.97917 15.56° and a refraction 


of 30.0 at 20° on the immersion refractometer. — From the tables of sp. gr. for 
these alcohols the density is found to correspond to 13.70% and 12.83% by 
weight of ethyl and methyl alcohol respectively; from the table above, the 
refractometer readings corresponding to 13.70% ethyl and methyl alcohol are 
38.16 and 22.42 respectively. Then (38.16 — 30.0) / (38.16 — 22.42) x 
100 = 51.8%, or 51.8% of the alcohol in the distillate is methyl alcohol. 
(12.83 X 0.518) + 13.70 X (1 — 0.518) = 13.25 which is the % by 
weight of the mixed alcohols in the distillate, of which 13.25 X 0.518 or 
6.86% is methyl alcohol and 13.25 X (1 — 0.518) or 6.39% is ethyl alcohol. 
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DENSITY AND SPECIFIC GRAVITY OF GASES AND 
VAPORS 


Density 
: - Density Specific] Specific 
i Name Formula | g/l 0°C eras gravity| gravity 
760mm | 1 otm. Air = 1)0: =1 
























Acetylene. 20.2.0... 2045 .| C2H2 1.173. |0.07323 |0.9073 |0.8208 

Te, oP tas as. - BRE APE 8 EB sinec 1;2929 | .08071 |1.0000 |0.9047 
Ammonia. NH3 0.7710 | .04813 |0.5963 |0,5395 
Argon Sects. 4.3 Ds 1.7837 | .11135,1.3796 |1.2482 
Arsenic fluoride...... ..| AsFs Rous .481* |5.96* |5.40* 
Arsenic bhydride......... AsHs3 3,484* | .2175* |2.695* |2.438* 
Boron fluoride........... BF3 2.99* .187* |2,31*.- -|2,09* 
Butane (n) S808). .650°. CsHio 2.51904] .157257/2.08547/1. 88687 
Butane) ts0si 8... 205. C4Hio 2.673 .1669 |2:067  |1.870 
Carbon dioxide.......... CO2 1.9769 .12341 |1.5290 |1.3834 
Carbon monoxide........ COus 1.2504 | .07806 |0.9671 |0.8750 
Carbon oxysulfide....... COS 2272 2170 2.10 1.90 
Chigeine: 6 0.4). us. Clz 3.214 .2006 |2.486 |2.249 
Chlorine dioxide. ........| ClOz 3.0911 £19311 |2.3911 (2.1612 
Chlorine monoxide....... ClO 3.89 -243 3.01 2.72 
Cyanbgen.. $0. 1....58:. 2Ne2 2.335* | .1458* |1.806* |1.634* 
Dimethylamine.........- (CH3)2NH | 1.9667} .122717 |1.521” |1.376 
Bthaness . G80. 2. S8G8.. C2He 1.3566 | .08469 |1.0493 |0.9493 
TOC Tee ee 2Hs 1.2604 .07868 |0.9749 |0.8820 
Magoreeer.es ss es 1.696 .1059 {1.312 1.187 
Germanium hydride (di- 

oO) Ge2Hs 6.7420 .4212% |5.2120 [4.7220 
encanta tetrahydride ee 3.420 .2135 |2.645 |2.393 
poy eee He 0.17847} .01114 |0.13804/0.12489 
PIVOYOROMOV OD. ss. ee He 0.08988] .005611|0.06952/0.06290 
Hydrogen bromide....... HBr 3.6445 | .2275 |2.8189 |2.5503 

_ Hydrogen ckloride....... HCl 1.6392 | .10233 {1.2678 |1.1471 
Hydrogen iodide......... HI 5.7891 | .3614 |4.4776 |4.0510 
Hydrogen selenide....... H2Se 3.670 1229 2.839 |2.568 
Hydrogén sulfide........ H2S 1.539 .09608 {1.190 |1.077 
Sao oo: Stee HeTe 5.81 . 363 4.49 4.07 
Krypton...... A ge 83 3.708 .2315 |2.868 |2.595 
i Eo (ee CHa 0.7168 .04475 |0.5544 |0.5016 
Methylamine. _ eee CH3NH2 1.396 .08715 |1.080 |0.9769 
Methy! chloride. . ..| CH3Cl 2.3076 | .1441 |1.7848 |1.6148 
Methyl ether............ (CHs)20 2.1098 | .1317 |1.6318 |1.4764 
Methyl fluoride......... CHs3F 1.5452 | .09646 1.1951 |1.0813 
TARR aids yore 4d 5.05 oe Ne 0.90035} .05621 |0.69638)/0.63004 
INtIO OXIGO. 235 2.0655. NO 1.3402 .08367 |1.0366 |0.9378 
ES Se N2 1.25055} .07807 |0.96724/0.87510 
DWitrogen (atm.).........)-.-+. 22 ede 1.2568 .07846 |0.9721 |0.8795 
Nitrosyl chloride........ NOCI 2.992 .1868 |2.314 |2.094 
Nitrosyl fluoride......... NOF 2.176* | .1358* |1.683* |1.523* 
Nitrous oxide........... N:0 1.9778 .1235 |1.5297 |1.3840 
Nitroxy] chloride........ NO:Cl 2.57* .160* |1.99* |1.798* 
Nitroxyl fluoride........ NOoF 2.90 .181 2.24 2.03 
PURINE ie ie a, 5.60 5 esicc vm Oz 1.42904) .08921 |1.10527)1.0000 
SS FW hs. 45.8 ew isce 39 3 2.144 .1338 {1.658 {1.500 
9 UO PH; 1.5294 | .09548 |1.1829 |1.0702 
Phosphorus fluoride. ..... PF; 3.907* | .24389* |3.022* |2.734* 
Phosphorus oxyfluoride. .| POF: 4.8 .30 3.7 3.4 
Phosphorus pentafluoride | PFs 5.81 .363 4.494 |4.066 
er C:Hs 2.020 .1261 |1.562 |1.414 






* Temperature not stated, probably 20°C. 
Gi Both butane and air at 710 mm. 
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DENSITY AND ‘SPECIFIC GRAVITY OF GASES AND 
VAPORS (Continued) 











neti A Density B 
19 Densit; Specific] Specific 

Name Formula 2/1 0° Pe gravity| gravity 

f so Oi 760 mm A atin Aimee = 
Radeon.) 28. 9) SSS, Ra |. 9.73 .607 7.526 16.809 
Silicane, chloro-:. .| SiH3Cl 3.03 .189 2.34 2..12 
Silicane, chidrorbeth iti SiH2CICH; | 3.64 i227. 2.82 Bub5 
Silicane, dichloromethyl. . SIHClL.CH; | 5.3 coo 4.1 3.7 
Silicane, dimethyl SiHs(CH3)2| 2.73 .170 2.11 1:9b- 
Silicane, methyl... SiH;:CHs; 2.08 .130 1.61 1.46 > 
Silicane, trifluoro-. .| SIBFs 3.86 . 241 2.99012. 70 
Silicon fluoride.....::... Sis 4.684 .2924 |3.623 |3.278 
Silicon hexahydride...... SisHs 2.85. .178 2.204 |1.994 
Silicon tetrahydride...... SiH, 1.44 0899 |1.114> 11,008 
Stibime (15°C, 754 mm) :.| SbHs 5.30 .331 4.10 Bi 6 
Sulfuy dioxide. .)...'054. SO2 2.9269 1827 |2.2638° |2. 0482 
Sulfur fluoride.........2. SEs 6.50* 406*. |5.03* |4.55* 
Sulfuric oxyfluoride. ..... SOoF2 Sniee .232* . 12) 88%i> 12: 60* 
Trimethylamine.......:. (CH3)3N 2.580 .1611 ©|1.996 °° }1,805 
Trimethyl boron...:..... (CH3)3B 2.52 .157 1.95 1.76 
Tungsten fluoride. ...... WE; 12.9 . 805 92985 19.080: 
Menon 1 SUS0. 2) Yoean . Xe 5.851 .38653 |4.525. |4:094 

















* Temperature not stated, probably 20°C. 
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DENSITY OF ELEMENTS 


The density is given in grams per cubic centimeter and pounds per cubic foot at the 
teupers ee Where no temperature is given ordinary atmospheric temperature 
ds unders' 




















Temp. | Density Lbs. 
Element "C. gm./c.c. cu. ft. Observer 
Aluminum, hard drawn....... 20 | 2.699 168.5 Edwards, 1925 
Hiquithameslesisihoiss ¢-----. + 659 | 2,382 148.7 Moorman, 1921 
Antimony, vacuo-distilled..... 20 | 6.618 413.1 Kahlbaum, 1902 
compressed.......-..-.-.55 20 6.691 417.7 Kahlbaum, 1902 
amorphous. ....-....+2+0++ | s.2-- 6.22 388.3 erard 
Argon, liquid......../.2.05363 =—183 | 1.3845 86.4 aly-Donnan 
; ; —189 | 1.4233 88.9 Baly-Donnan 
Arsenie, metallic............- 15 | 5.73 357.7 Lashchenko, 1922 
amorphous, brown—black... | ..... 3.70 231.0 Guenther {1908 
yellow.........6+ ee 18 2.0 124.9 Erdmann & Reppert, 
Pir vasinidts ee 2-<...--0 Petes. 3.78 236.0 Guntz 
4 y 25 | :3.5 218.5 Biltz & Hiittig, 1920 
Bismuth, electrolytic.......... | ..... 9.747 608.5 Classen, 1890 [1912 . 
lui 20 | 9.80 611.8 Johnston & Adams, 
yacuo-distilled 2) Re 20 9.781 610.6 Kahlbaum, 1902 
MQuidusmnde. wel secs... d 271 |10.00 624.3 Vincentini-Omodei 
271 |10.24 639.25 Pliiss, 1915 
Milicuuatleoisdawi........8 271 9.67 603.7 Vincentini-Omodei 
Boron, crystal...........-...- | ss. 2.535 158.3 » | Wigand 
@morphousagees) .... 20.5 fk .. 2.45 152.9 Moissan 
Bromine, digdidwics.!)........8 pae.. 3.12 194.8 Richards-Stull 
Cadmium, cast............... 20 | 8.648 539.9 Egerton & Lee, 1923 
Whoughtdosseoniv........8 p02... 8.67 541.2 - 
vacuo-distilled............. 20 | 8.648 539.9 Kahlbaum, 1902 
OGG. .LUGl. devesl......508 818 | 8.37 522.5 Vincentini-Omodei 
liquidsy. ereummold.|o... 027 318 | 7.99 498.8 Vincentini-Omodei 
349 7.94 495.7 Arpi, 1914 
Cgcsnmiinaauiiuls.|..... 232 20 | 1.873 116.9 Richards-Brink 
a eee eae 1.54 96.1% Brink 
Cain eeyateliall ss... Mes 3.52 219.7 Wigand 
OLS? Ae. a |S 2.25 140.5 Wigand 
Cerium, electrolytic........... | ..... 6.79 423.9 Muthmann-Weiss 
Oo 4 id eae Seen | Store a 6.9 430.7 Muthmann-Weiss 
Chlorine, liquid.............. —33.6} 1.507 94.1 Drugman-Ramsay 
ERR, eee | 0 5 ee an 6.52-78 407 .0-420.1 A 
5 ERS Ses 20 | 6.92 432.0 Moissan 
bhi: wea 443.2 Richards, 1907 
J 3 AE ee 21 8.71 543.7 Tilden {1915 
- ofl Se 8.9 555.6 Kalmus & Harper. 
ee eT OR cone Ae 15 | 8.4 524.4 Muthmann-Weiss 
yo UL ee as bo 8.30-95 518.1-558.7 
"ws TE 20 8.89 555.0 Dellinger, 1911 
UO ee ee 8.85-95 552.5-558.7 
hard-drawn..............-- 20 8.89 555.0 Dellinger, 1911 
~ acuo-distilled............. 20 8.9326 557.6 Kahlbaum, 1902 
* compressed............-. 20 | 8.9376 558.0 Kahlbaum, 1902 
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DENSITY OF ELEMENTS (Continued) 





Density 





Lbs. per 


























Temp. 
Element °C. gm./c.c. Gute Observer 
licnhid "o.. 6 ae sh eee ee ee 8.217 513.0 Roberts-Wrightson 
Hi binm§ 5 ce ates elec eee z ces) 298.0 St. Meyer 
WMluorine. liquid =e anaes ee lee Moissan-Dewar 
Hite Oe cree Sei 5. “008 369.1 Bur. of Stand., 1934 
Germanium.......-.,..2.) 4% 5.46 340.9 Winkler [1913 
Glucinum (Beryllium) 1.84 114.9 Vichter & Jablezynski, 
Old CASE seit ahey aise trie earl ete 19.3 1204.8 , 
DoldirGlled sicedresathe sone 20 {19.296 1204.6 Rose, 1912 
WEOUSHG re sagice twos Mee ae eee 19.33 1206.7 [1905 
drawn annealed............ 20 119.26 1202.3 Kahlbaum & Sturm, 
vacuo-distilled ; 1178.6 Kahlbaum, 1902 
compressetlsc.< =. abt. 1203.0 Kahlbaum, 1902 
Helium, liquid............... 9.4 Onnes 
Hydrogen, liquid 4.4 Dewar, 1904 
MOR 5 22 asians cont eo 454.5 Richards 
Tridiumeh Aiea es |. 1399.6 Deville-Debray 
Todines! very 308 .4 Richards-Stull 
Iron, pure.!....... 490 .1+491.9 (1924 
electrolytic, rolled 493.2 Tritton & Hanson, 
gray cast, . DY. 438 .9-445.1.]. - 
whitereastii- mt: oo. 8 473 .2-482.6 
wroughte inte. ool... 8 486 .9-493 .2 
Higtfld .oAseloers! boc. Sec 03 429.5 Roberts-Austen 
Steel. Fo owage ro... .8 474.4-486.9 i 
Krypton, liquid.............. 134.8 Ramsay-Travers 
Lanthanum, ..$/0¥i)).......4 383 .9 Muthmann-Weiss 
d, vacuo-distilled 708.0 Kahlbaum, 1902 
compressed. 2.20.) .......2. 708 .4 Kahlbaum; 1902 
Belid. .% .nieieiae!,o..2..6 ‘) 687.0 Vincentini-Omodei 
Higuiidt, sewed jo... 664.5 Vincentini-Omodei 
661.5 Day, Sosman, 1914 
‘629.1 Day, Sosman, 1914 
LithtomQavnde |... 33.3 Richards-Brink, 1907 
Magnesium. ..!00./...2.....5 108.7 Voigt ; 
Manganese. Ai4ul........! 463.2 Prelinger 
Mercury; liquid.....2.......: are Regnault, Volkmann 
5. 
854.6 Vincentini-Omodei 
sohGul unmestidga |... d 886.6 Vincentini-Omodei 
897.9 Dewar, 1902 , 
Molybdenum... ............. 562.5 Moissan 
636.8 Fink, 1910 
Neodymigm..}../0.......... 434.5 Muthmann-Weiss 
Nickel).:...)..5. MAT os. os 536. 9-555 .6 : 
Nitrogen, liquid.............. 50.6 Baly-Donnan, 1902 
53.3 Baly-Donnan, 1902 
Osmium. . TT eae, 1404.6 Deville-Debray 
Oxygen, liquid. . REPOES be Ao od 71.2 : 
Palladivadl een boo. ost 759.1 Richards-Stul) 
Phosphorus, white 114.2 
ot Se) |e ee 137.3 
metalliel oMoede), oo... 146.1 Hittorf 
Piatinum..... 1334.1 Richards-Stull 
Potassium. 54.3 Richards-Brink, 1907 
solid... 63.1 Vincentini-Omodei 
liquid, 2 5).28 nincack See 51.8 Vincentimi-Omodei 
Praesodymium.:............. 404.2 Muthmann-Weiss 
Rhodham oe. ns sa ba eee 776.6 ‘ ppp sere a 
Rubidium. . 95.6 Richards-Brink, 1 
Ruthenium. . 752.9 Toby 
MARGE AT ead 480, 7-486.9 Muthinenas Wales 
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DENSITY OF ELEMENTS (Continued) 


——— = eae . tee 








acd Temp. | Density 
Element °C. gm./¢¢: 
bal 4.3-8 
20 2.42 
15 2.35 
ey 10.42-53 
ee 10.6 
20 |10.492 
20 |10.503 
PPE 9.51 
20 0.9712 
97.6) 0.9519 
97.6) 0.9287 
—188 1.0066 
Pevsic 2.50-58 
iO +0 2.0-1 
arth 1.8i1 
Ds 16.6 
1 ae 6.25. 
20 6.02 
a 11.86 
PF oton 11.3-11.7 
fpr 7.29 
ee 7.30 
eae 6.97-7.18 
226 | 7.184 
226 6.99 
ee = 5.8 
18 4.5 
dee 18.6- 
13. |18.7 
eet 5.69 
20 5.96 
—109 3.52 
Sa 3.80 
ay ie 7.04-16 
eae 7.19 
20 6.92 
7.13 
- epi 6.48 
5 hee 6.44 








Lbs. per 
cu. ft. 


268 .4-299 .6 
151.1 


146.7 
6505-657 .4 
661.7 
655.0 
655.7 
593.7 
60.6 
59.4 
58.0 
62.8 


156.1-161.1 
124.9-131.1 


280.9 
19.1 |1161.1-1192.4 
1167.4 


355.3 
372.1 
219.7 





Observer 


Richards-Stull-Bric* 
Vigoroux 


Kahlbaum, 1902 
Kahlbaum, 1902" 
Wrightson 
Richards-Brink, 1907 
Vincentini-Omodei 
Vincentini-Omodei 
Dewar 

Matthiessen 


Vincentini-Omodei 


Beljankin 
Richards-Stull [1925 
Rentschler, Marden, 
Matthiessen 


Vincentini-Omodei 
Vincentini-Omodei 


Mixter 

> 
Zimmermann 
Ruff-Martin ” 
Hull, 1922 
Ramsay-Travers 
St. Meyer 


Kahlbaum, 1902 
Kahlbaum, 1902 
Roberts-Wrightson 


DENSITY OF ALLOYS 


‘The density is given in grams per cubic centimeter at ordinary atmospheric 








temperatures, 
Alloy. Composition. g./em.® sonny 
ATE and copper | 10 Al, 90 Cu 7.69 | 480.06 
5 AL 95 Cu 8.37 | 522.51 
3 AL 97 Cu 8.69 | 542.49 
Aluminum and zinc.. | 91 Al, 9 Zn 2.80 | 174.80 
Bell metal.......... 78 Cu, 22 Zn 8.70, |.543.11 
Bismuth, lead and tin | 53 Bi, 40 Pb, 7 Sn 10.56 |, 659.23, 
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DENSITY OF ALLOYS (Continued) _ 











Alloy. $ Composition. E PEA oa 
Brass, yellow.... | 70 Cu, 30 Zn cast 8.44] 526.88 
rolled 8.56 | 534.38 

drawn 8.70 | 543.11 

1 e0 Lo er Ae 90, Gu; LO Zier . he es 8.60 | 536.87 
Whites. <2...) - 50 @iy, 150 Anh Sere lav nse 8.20 | 511.01 
Bronze’ reed dude = 90 Cu, 10 oueye metal) 8.78 | 548.11 
85 Cu, 15 Sn 8.89] 554.98 

80 Cu, 20 Sn 8.74| 545.61 

75 Cu, 25 Sn 8.83 | 551.23 
Cadmium and tin | 32 Cd, 68 Sn 7.70 | 480.69 
Constantan...... 60 Cu, 40 Ni 8.88 | 554.35 
German silver.... | 26.3 Cu, 36.6 Zn, 36.8 Ni 8.30 | 518.14 
52 Cu, 36 Zn, 22’ Ni 8.45} 527.51 

59 Cu, 30 Zn, 11. Ni 8.34} 520.64 

63 Cu, 30 Zn, 6 Ni 8.30] 518.14 

Gold and copper | 98 Au, 2 Cu 18.84 | 1176.12 
96 Au, 4 Cu 18.36 | 1146.16 

94 Au, 6 Cu 17.95 | 1120.56 

92 Au, 8 Cu 17.52 | 1093.72 

90 Au, 10 Cu 17.16 | 1071.25 

88 Au, 12 Cu 16.81 | 1049.40 

’ 86 Au, 14 Cu 16.47 | 1028.17 
Tnvar seo. |: 63.8 Fe, 36 Ni, 0.2 C 8.00} 499.42 
Lead and tin..... 87.5 Pb, 12.5 Sn - | 10.60} 661.73 
84 Pb, 16 Sn 10.33 | 644.87 

77.8 Pb, 22.2 Sn 10.05 |. 627.39 

63.7 Pb, 36.3 Sn 9.43] 588.69 

46.7 Pb, 53.3 Sn 8.73 | 544.99 

30.5 Pb, 69.5 Sn : 8.24} 514.40 

Magnalium satel ae 90 Al, 10 Mg 2.50} 156.07 
70 Al, 30 Mg 2.00} 124.85 

iteaerates bronze | 95 Cu, 5 Mn 8.80 | 549.36 
Manganin....... 84.Cu, 12 Mn, 4 Ni 8.50 | 530.63 
Monel metal..... 71 Ni, 27 Cu, 2 Fe 8.90 | 555.60 
Witkelitet os sete | tcc ncaa) hoe aes eon ere ee 8.77 | 547.48 


Phosphor bronze _ {79.7 Cu, 10 Sn, 9.5 Sb,0.8P | 8.80} 549.36 
Platinum and 


iridium.....,. 90 Pt, 10 Ir 21.62 | 1349.67 

85 Pt, 15 Ir 21.62 | 1349.67 

66.67 Pt, 33.33 Ir 21.87 | 1365.28 

5 Pt, 95 Ir 22.38 | 1897.12 

Speculum metal.. | 67 Cu, 33 Sn 8.60 | 536.87 
Stéebot |. Set 99 Fe, 1 C ae 488.80 
manganese..... 86 Fe, 138 Mn, 1 © 7.81) 487.55 


Wood’s metal. ... | 50 Bi, 25 Pb, 12.5 Cd, 12.5 Sn} 10. 36 659.23 
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fhenatnol) 


DENSITY OF VARIOUS SOLIDS 


The approximate density of various solids at ordinary atmospherie 
temperature. 
(Selected principally from the Smithsonian Tables.} 





Grams | Pounds Grams | Pounds 
Substance, per per Substance. per per 
cu. cm. cu. ft. cu. cm. cu. ft, 


156-168 ||Glass, common...} 2.4-2.8 | 150-175 
flint. 2.9-5. 














Tee ee 95.9 | 180-370 
"Pet 8. 0.24. 2.69-2.78| 168-173 ||Glue............. 1.27 80 
. sulphate... ..... 2.26-2.32| 141-245 ||Granite.......... 2.64-2.76| 165-172 
Aleield. P20 1.22 2.62-2.65| 163-165 |/Graphite......... | 2.30-2.72| 144-170 
AmbetS ... 0.225. 1.06-1.11) 66-69 Gum arabic...... 1.3-1.4 80-85 
Amphoboles......| 2.9-3.2 | 180-200 ||Gypsum......... 2.31-2.33] 144-145 
Anorthite. ....... 2.74-2.76| 171-172 ||Hematite........ 4. 306-330 
0A eek 2.0-2.8 | 125-175 ||Hornblende......| 3.0 187 
Asphalt.......... Wer 4.6. [69-04 | Heo. 2. 85,53. 0.917 57.2 
=f Ae 2:4-3.1- | 150-190 }/India rubber. ....| 0.91-0.93] 57-58 
PO 0.96-0.97} 60-61 j!Ivory............| 1.83-1.92] 114-120 
Beryl... 00 Jos5.2.2} 2-69-2.7 | 168 jLeather, Pen ae 0. 54 
SNR Coie <5 5 2.7-3.1 | 170-190 Lime slaked..... | 1.3-1.4 | 81-87% 
DEAE ro ns 1.7-2.0 | 106-125 ||Limestone....... 2. 76} 167-171 
Brick. .....,. i. 1 1.42.2 | 87-137. ||Magnetite........ 4.9-5.2 | 306-324 
ae. 0.86-0.87) 53-54  ||Malachite........| 3.7-4.1 | 231-256 
Calamine........ 4.1-4.5 Marble...... ..:. 2.6-2.8 | 160-177 
i Calespar.......c: 2.6-2.8 | 162-175 ||Meerschaum..,...| 0.99-1.28} 62 
 Caoutchouc...... 0.92-0.99) 57-62 fea. 10... vGER: 2.6-3.2 | 165+ 
'- Celluloid......... 1.4 Muscovite........ 2.76-3.00) 172- 
Cement, set...... ped oe . ai 1.7 DIES 3.5 = 
eines td 18-2. 1 Dalud. Bs. 'atoes 22 13 
Charcoal, oak. *~.| 0.57 OTS pei had 0.7-1.15 | 44-72 
nests. 0.28-0.44| 18-28 ||Paraffin.......... 0.87-0.91} 54-57 
Cinnabar... ,....| 8.12 507 PONS | ciate ibe <5 0.84 52 
Ten | 8-26 | 1224462 H{Piteh) 2). 1.07 67 
Coal, anthracite..| 1.4-1.8 | 87-112 ||Porcelain......... 2.3-2:5 | 143-156 
bituminous... .} 1.2-1.5 75-94 Porphyry........| 2.6-2.9 | 162-181 
Cocoa butter... 0.89-0.91| 56-57 rites. &-.- 4.95-5.1 | 309-318 
SS Uae 1.0-1.7 | 62-105 |/Quartz........... 2.65 165 
opel yt... s.i... 1.04-1.14]. 65-71 _||Resin._..,... 1.07 67 
Rtork <3. .....5... 0.22-0.26| 14-16 ~|/Rock salt... | 2.18 136 
_ Corundum....... 3.9-4.0 | 245-250 ||Sandstone........ | 2.14-2.36| 134-147 
Diamond... ;....| 3.01-3,52] 188-220 ||Serpentine....... | 2.50-2.65) 156-165 
Dolomite. ....... 2.84 177 | Siliea, fused trans- 
Ebonite.......... 1.15 7 parent........ 2.21 142 
Coeie ol pees 4-9 250 translucent,. ... |, 2.07 133 
Bpidote.......... 3.25-3 50} 203-218 ||Slag..:........... 2.0-3.9 | 125-240 
-Feldspar......... 2.55-2.75} 159-172 ||Slate. 2.0.0.0... 2.6-3.3 | 162-205 
ae 2.63 164 |Soapstone........ | 2.6-2.8 | 162-175 
Fluorite.......... 3.18 198 Stareh.. i... 2.22. : 1.53 95 
eee 7.3-7.6 | 460-470 ||Sugar............] 1.61 100 
Gamboge... ..... 23 75 Ln a a | 2.7--2.8 | 168-174 
. ae 3.15-4.3 | 197-268 ||Tallow...........| 0.9?-0.97| 57-60 
_ Gas carbon....... 1.88 117 Tare. cscs esse e ee | 1.02 66 
 Gelatine......... 1.27 | 80 ||Topaz. <<... 2... 3.5-3.6 | 219-223 
. 
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DENSITY OF VARIOUS SOLIDS (Continued) 


Nee en SESE SEES TE 


Grams | Pounds 


Substance. 





Tourmaline 

Wax sealing...... 

Wood (seaso:.ed) 
BIUNOr 2 eeu eaw s 


Vuniper.}. 2.0: 
hirer <sicacct 


For the specific gravity of alloys see Composition and Physica’ 





Grams 
per 
cu. cm. 


3.0-3.2 
1:8 


0.42-0.68 
0.66-0.84 
0.65-0.85 
0.31-0.40 


) 0:32-0.59 


0.70-0.90 
1.00 
0.51-0.77 
0.95-1.16 
0.38 
0.49-0.57 
0.70-0.90 
0.76 
1.11-1.33 
0.54-0.60 
0.60-0.93 
0.76 
0.56 
0.50-0.56 


Properties of Alloys. 


For the specific gravity of the elements see Physical Constants 


of the Elements. 


For specific gravity of inorganic compounds see Physica: 





Pounds 


per Substance. 


cu. ft. 


190-200 lignum vite... . 


117 locust. 293% se 
logwood........ 

26-42 mahogany 
41-E2 Honduras.... 
40-53 Spanish...... 
19-25 maple. . of 
20-37 Or coarpeeer serrate 
43-56 POST cr. 3. mw wnat 
62 pine, pitch...,.. 
32-48 WaAUte} sorters 
59-72 yellow.......« o's 
24 pliner 
30-35 poplar! .... dese 
43-56 satinwood...... 
47 Spruce.........% 
69-83 sycamore....... 
34-37 teak, Indian.... 
37-47 African....... 
47 walnut... ..t0% 
35 water gum..... 
31-35 willow. .....3.: 














per 
cu. cm. 


1,17-1.33 
0.67-0.71 
0.91 





Constants of Inorganic Compounds. 


For specific gravity of organic compounds see Physical Cou- 


stants of Organic Compounds. 


For specific gravity of minerals see Physical Constants of 


Common Minerals. 


The temperature of maximum density for pure water, free 


DENSITY OF WATER 


{rom air = 3°.98 C. 


The density at this temperature = 0.999973 g/cm’. 
The density of water at 3.98° C is 1.000000 g/ml. 


(International Bureau of Weights and Measures, 1910.) 
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per 
cu. ft. 


73-83 
42-44 
37 


Se 
53 
39-47 
37-56 





; 


—— e-—:. | a 
Aes j 
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DENSITY OF VARIOUS LIQUIDS 


(Selected from Smithsonian Tables.) 








Liquid. irepane 4 Eouadion eee 

RCEUOMOE tte ee RT Pe 0.792 49.4 OF 
Aleobs eek V lapis 20) dd ecirei- ies 0.791 49.4; 0 
metivlintads sl. aan ae 0.810 50.5) 0 

TiC ec. ne ccs tt 0.899 56.1 0 
CEB TOGEAEMU ART 65 90> ran eps egeresos 0.950-0.965/59.2-60.2) 15 
Ohiloroforme siiesile. ol. iny.aadt 1.480 92.3} 18 
inereette et Aes! 2. 2M. 0.736 45.9) O 
HSIN Rete «6 oie fadtol< tedia)- 0.66-0.69 |41.0-43.0). .. 
Glycerine: >... .atheeiiath 1s bogie ole 1.260 8:6] 0 
CU 6 an etce natiegeee ilaaliod ci a i 1.028-1.035/64.2-64.6) .. 
Maphthaowood oat 2 in.45 Hf werilr ().848-0.810/52,9-50..5|....0 
Hane) petroleum ether. ..... 0.665 41.5), -26 
CABAL! aisth sto! Hobne shart eis fears se 0.969 G0 Ol aad 
Cocoanut. .i.5 . 4 1hBks Mep.tou ws 0.925 5TsAl vhS 
COLE RCE RE Tete ee eke: 0.926 60.2) °16 
creosote... 0... Peat he. ss alh revs: 1.040-1.100/64.9-68.6| 15 
rE OVENS. oo < slaie oo 0.942 58.8} 15 
CUNY Coho sheer Secs eaten Sad 0.918 57315 
BUSTA. hi. 506) «J5-anj0: 8 edi ocree vl 0.873 4.2) 16 
Sestwacheri Genoese. dio ste ne. 1.025 64.9) 15 








DENSITY OF ALCOHOL 


Density or Ernyt ALconor in Gras PER-CuBIC CENTIMETER; 
ComMPUTED FROM MENDELEJEFF’S FORMULA 


(Selected from Smithsonian Tables.) 














Tawipe2c.| 0: 1 2 3 4 
0 "90625 | .80541 | .80457 |_.80374 | .80290 
10 “79788 | .79704 | -79620 | .79535 | .79451 
20 -| .78945 | |78860 | .78775 | -78691 | .78606 
30 ‘79097 | |78012 | .77927 |_.77841 | .77756 
Tea. °C. 5 6 7 8 9 
: 0 30207 | .80123 |. .80039 | .79956 | .79872 
10 “79367 | .79283 | .79198 | .79114 | .79029 
20 “79592 | .78437 | .78352 | .78267 | .78182 
30 ‘77671 | .77585 | .77500 | .77414 | .77329 

















1195 


- ‘at ee * : 4 
HANDBOOK OF CHEMISTRY AND» PHYSICS 


HYDROMETERS AND DENSITY UNITS 


Alcoholometer. — For testing alcoholic solutions; the scale shows the pet 
cent of alcohol by volume; 0°-100° is the per cent. 

Ammoniameter. — For testing ammonia solutions; scale 0°-40°; to convert 
to sp. gr. multiply by 3 and deduct from 1000. 

Barktrometer or Barkometer. — For testing tanning liquor; scale 0°-80° 
Bk; the number to the right of the decimal point of the sp. gr. is the degree Bk; 
thus, 1.025 sp. gr. is 25° Bk. < 

Baumé. — There are two kinds in use; heavy Bé, for liquids heavier thaa 
water and light Bé for liquids lighter than water. In the former, 0° corresponds 
to a sp. gr. 1.000 (water at 4°C.) and 66° corresponds to a sp. gr. 1,842; in the 
lighter than water scale, 0° Bé is equivalent to the gravity of a 10% solution of 
sodium chloride and 60° Bé corresponds to a sp. gr. of 0.745. For Baumé de- 
grees on the scale of densities greater than unity, the following equation gives 
the means of conversion: 


where m = 145 (in the United States) 

m—d m = 144 (old scale used in Holland) 
m = 146.78 (New scale or Gerlach scale) 
d = Baumé reading 

Beck's Hydrometer has 0° corresponding to sp. gr. 1.000 and 30° to sp. gr. 
0.850; equal divisions on the scale are continued as far as required in both 
directions. 

Briz Saccharometer or Balling Saccharometer shows directly the per cent 
of sugar (sucrose) by weight at the temperature indicated on the instrument, 
usually 17.5°C.; i.e., degrees Brix is the per cent sugar. 

Cartier’s Hydrometer floats in water at the 10° scale division and at 30° 
corresponds to 32° Bé, 

Oleometer. — For vegetable and sperm: oils; scale 50°-0° corresponds to 
sp. gr. 0.870-0.970. 

Sozhlet’s Lactometer, for determining the density of milk, has a scale from 
25° (sp. gr. 1.025) to 35° (sp. gr. 1.035) divided into suitable scale divisions. 

Twaddell Hydrometers have the scale so arranged that the reading multi- 
plied by 5 and added to 1000 gives the sp. gr. with reference to water as 1000; 
it is always used for densities greater than water. 


HYDROMETER CONVERSION TABLES 
SHOWING THE RELATION BETWEEN Density (C. G. 8.) AnD 
DrecrREES BauMf FOR DENSITIES LESS THAN UNITY. 





Sp. gr. = 


* 
Degrees Baumé. 





Density. 














80 45.00 | 42.84 | 40.73 | 38.68 | 36:67 
90 25°56 | 23.85 | 22.17 | “20.54 | 18:94 
1.00 10200 .|..S)a%n: | 0042). Che ne 
Degrees Baumé. 
Density. 
05 06 07 08 09 
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HYDROMETER CONVERSION TABLES 
(Continued) ° 


SHOWING THE RELATION BETWEEN Density (C. G. S.) AND THS 
Baumé AND TWADDELL SCALES For DENSITIES ABOVE UNITY. 


ee 








. Ss egree: : e et 

Density. | Beste’ | acide. || Density. | Benin Twaldell, 
1.00 0.00 0 1.41 42.16 82 
1.01 1.44 2." 1.42 42.89 84 
1.02 2.84 4 1.43 43.60 86 
1.03 4.22 6 1.44 44.31 88 
1.04 5.58 8 1.45 45,00 90 
1.05 6.91 10 1.46 45 .68 92 
1.06 8.21 12 1,47 46.36 94 
1.07 9.49 14 1.48 47.03 96 
1.08 10.74 16 1.49 47.68 98 
1.09 11.97 18 1.50 48.33 100 
1.10 13.18 20 E51 48 .97 102 
Lil 14.37 22 1.52 49.60 104 
1.12 15.54 24 1.53 50.23 106 
113 16.68 26 1.54 50.84 108 
1.14 17.81 28 1.55 51.45 110 
1:15 18.91 30 1.56 §2.05 112 
1.16 20.00 32 d beeae 52.64 114 
1Wi7 21.07 34 1.58 53.23 116 
1.18 22.12 36 1.59 53.80 118 
1.19 2310 38 1.60 54.38 120 
1.20 24.17 40 161 (oh. 64294 122 
1.21 25.16 42 1.62 55.49 124 
1.22 26.15 44 1.638 56.04 126 
1,23 Zips 46 1.64 56.58 128 
1.24 28.06 48 1.65 57.12 130 
4125 29.00 50 1.66 57.65 132 
1.26 29.92 §2 1.67 58.17 134 
1.27 30.83 54 | 1.68 58.69 136 
1.28 olii2 56 1.69 59.20 138 
1329 | 32.60 58 1.70 59.71 140 
1.30 33.46 60 i ea 60.20 142 
1.31 34.31 62 1.72 60.70 144 
1.32 35.15 64 1.73 61.18 146 
1.33 35.98 66 1.74 61.67 148 
1.34 36.79 68 p hay 49 62.14 150 
1.35 37.59 70 1.76 62.61 152 
1.36 38.38 72 y Rae hd 63.08 154 

| 1.37 39.16 74 1.78 63.54 156 

| 1.38 39.93 { 76 129 63.99 158 

1.39 l 40.68 78 Is : 

a. 1. Fina 


— 
~ 
Oo 
rs 
—_ 
ae 
i) 
ioe) 
Oo 
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ABSOLUTE DENSITY OF WATER 


Density IN Grams PER Cubic CENTIMETER, COMPUTED FROM 
THE RELATIVE VALUES BY THIESEN, SCHEEL AND DISSEL- 
HORST (1900), AND THE ABSOLUTE VALUB AT 3°.98 C. By 
THE INTERNATIONAL BuREAU OF WEIGHTS AND MEasuURES 








(1910). 
Degrees 0 1 

0 |0.999841| 847 
1 900} 905 
2 941} 944 
3 965} 967 
4 973} 973 
5 965} 963 
6 941} 938 
7 902} . 898 
8 849} 843 
9 781| 774 
10 700|. 691 
11 605} 595 
12 498) . 486 
13 3/7| 364 
14 244}. 230 
15 099| 084 
16 |0.998943} 926 
17 TTA. . 757 
18 595} 576 
19 405} 385 
20 203) 183 
21 |0.997992| 970 
22 770| 747 
23 538| 514 
24 296| 271 
25 044! 018 
26 |0.996783] . 756 
27 512) 485 
28 232| 204 
29 |0.995944| 914 
30 646] 616 











766 


682)" 


585 
475 
352 
216 


069 
910 
739 
558 
365 


162 
948 
724 
490 
246 


*992 
729 
457 
175 
885 
586 








722 
539 
345 


141 
926 
701 
466 
221 


751 
664 


*967|*941 


703 
429 
147 
855 
555 


1198 


676 
401 
118 
826 
525 


742) 734 








645 
542 
427 
299 
159 


007|*991 


843 
668 
482 
285 


078 
860 
632 
394 
146 


*888 
621 
345 
060 
766 
464 


826 
650 
463 
265 


*862 
594 
317 
031 
736 
433 


129 


114 


*975|*959 


809 
632 


792 
613 
424 
224 


013 
792 
561 
320 
069 


*836|*809 
567| 540 
289} 261 
002|*973 
706| 676 
402| 371 


| HANDBOOK OF CHEMISTRY AND PHYSICS 
RELATIVE DENSITY AND VOLUME OF WATER 


The mass of one cubic centimeter of water at 4° C is taken as unity. 
The values given are numerically equal to the absolute density in grams 
per milliliter. 





























(Smithsonian Tables, compiled from Various Authors.) & 
Feee: Density. Volume. aS ce 5 Density. Volume 
—10 0.99815°. | 1.00385 ''|!"'-- 35} 0.59406 1.00598 
-9 843 157 3 or 633 
—8 869 131 3 336 669 
—7 892 108 38 299 706 
—6 912 088 39 262 743 
—5 0.99930 1.00070 40 | 0.99224 1.00782 
—4 945 055 41 186 821 
-—3 958 042 42 147 861 
—2 970 031 43 107 901 
-—1 979 021 44 066 943 
_ +0 | 0.99987 1.00013 45 | 0.99025 1.00985 
ie s. 993 007 46 | 0.98982 1.01028 
997 003 47 940 072 
3 999 OOL 48 896 116 
4 1.00000 1.00000 49 852 162 
5 0.99999 1.00001 50. | 0.98807 1.01207 
6 997 003 51 762 254 
7 993 007 52 715 301 
8 988 012 53 669 349 
9 981 019 54 621 398 
10 0.99973 1.00027 55. | 0.98573 1.01448 
11 963 037 60 324 705 
12 952 048 65.jerspleacOby 979 
13 940 060 70 | 0.97781 1.02270 
14 927 073 75 489 576 
15 0.99913 1.00087 80 | 0.97183 1.02899 
16 897 103 85 | 0.96865 1.03237 
17 S80 120 90 534 590 
18 862 138 95 192 959 
19 843 157 100 | 0.95838 1.04843 
20 0.99823 1.00177 110 | 0.9510 1.0515 
21 802 198 120 , 0.9434 1.0601 
22 780 221 130 | 0.9352 1.0693 
23 756 244 140 | 0.9264 1.0794 
24 732 268 150 | 0.9173 1.0902 
25 0.99707 1.00294 160 | 0.9075 1.1019 
26 681 320 170 | 0.8978 1.1145 
27 654 347 180 | 0.8866 1.1279 
- 28 626 375 190 | 0.8750 1.1429 
29 597 405 200 | 0.8628 1.1590 
30 0.99567 1.00435 210 | 0.850 1.177 
feat 537 466 220_.|. 0.837 1.195 
er 505 497 230 | 0.823 1.215 
33 473 530 240 | 0.809 1.236 
as 71 440 563 250 | 0.794 1.259 
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Temp. 
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DENSITY AND VOLUME OF MERCURY — 


BasEeD ON THE DENSITY OF gaerrte 0° C. py THIESEN AND ScHEEL 


(Selected from Smithsonian Tables.) 


Mass in gr. 
per cu.cm, 


13. 


13. 


13. 


13. 


13. 


13. 


13. 





13. 





6202 
6177 
6152 
6128 
6103 


6078 
6053 
6029 
6004 
5979 
5955 
5930 


5512 
5487 
5462 
54388 
5413 
5389 
5364 
5340 
5315 
5291 
5266 
5242 
5217 





Vol. of 1 gr. 
in cu.cms. 


0.0734205 
4338 


4472 
4606 
4739 
0.0734873 
5006 
5140 
5273 
5407 
0.0735540 
5674 
5808 
5941 
6075 
0.0736209 
6342 
6476 
6610 
6744 


0.0736877 
7011 
7145 
7278 
7412 
0.0737546 
7680 
7813 
7947 
8081 
0.0738215 
8348 
8482 
8616 
8750 
0.0738883 
9017 
9151 
9285 
9419 
0.0739552 





ES 5 
out 





280 
290 
300 
310 
320 
330 
340 
350 
360 


1200 











Mass in gr. | Vol. in 1 gr. 


per cu.cm. 


13. 


13. 


13. 


13. 


13. 


13. 


13. 


12. 


12: 


5217 
5193 
5168 
5144 
5119 
5095 
5070 
5046 
5021 
4997 
4973 
4729 
4486 
4244 


in cu,cms, 


0.0738552 


9686 
9820 © 
9953 
40087 


0.0740221 
0354 
0488 
0622 
0756 


-0.0740891 
2229 


3569 
4910 

6252 
0.0747594 
8939 
50285 


1633 
2982 


0.0754334 
5688 


7044 
8402 
9764 


0.0761128 
2495 

3865 

5239 

6616 
0.0767998 
9381 
70769 
2161 

3558 
0.0774958 
6364 

7774 

9189 
80609 
6.9782033 
3464 
4900 
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DENSITY OF MOIST AIR 


The density of dry air may be determined by computation from the gen- 
eral relation D = Do(T0/T)(P/Po) where Do represents a known density 
at absolute temperature 7’) and pressure Po and D, the density at absolute 

ture 7 and pressure P. 

The density of moist air may be determined by a similar relation: 

D = 1.2929 (273.13/T) [(B — 0.3783e)/760] where 7 is the absolute 
temperature; B, the barometric pressure in mm, and e the vapor pressure 
of the moisture in the airin mm. The density will then be the product of 
two terms, each of which may be found by use of the tables which follow. 

The first factor, 1.2929 (273.13/7), may be found directly in Table I for 
various temperatures. For convenience, temperatures are given in the table 
in °€ although the values of the factor have been computed with absolute 
temperatures. The tabular values actually represent the density of dry air 
at various temperatures and 760 mm pressure. 

The second factor, [(B — 0.3783e)/760], must be obtained in two steps: 
First—the numerator of the expression is obtained by subtracting 0.3783e 
from the barometric pressure... The quantity 0.3783¢ may be found directly 
from the dew point in Table II. -If the wet and dry bulb thermometer read- 
ings are known e may be found in the table Reduction of Psychrometric 
Observations given in the section Hygrometric and Barometric Tables. 
0.3783e may then be found by calculation or read from the table. Second— 
the value of the whole factor for any value of B — 0.3783e may be obtained 
‘from Table III. 

The product of the above two factors will give the required density in g/1. 

To facilitate obtaining approximate values of the density for ordinary 
pressures and temperatures, a table of products is given which may be entered 
with the temperature in °C and the corrected (for moisture) value of the 
barometric pressure in mm to obtain density. 

As an illustration of the use of the tables, let it be desired to find the den- 
sity of air for a barometric pressure of 750 mm, a dew point of 10° C, and air 
temperature of 20° C. 

From the dew point, the value of 0.3783e is found in Table II to be 
3.48 mm. 750 — 3.48 = 746.52, the corrected pressure. The pressure factor 
for this value found in Table III by interpolation is 0.98226. 

The temperature factor from Table I is 1.2047. 


1.2047 X 0.98224 = 1.1833 g/l, 


‘To obtain the value directly from Table IV, enter it for 20° C and 746.5 mm 
which gives by interpolation 1.183 g/l. t 


TABLE I 


(1.2929 X 273.13/T) 
(Besides being a necessary part of the determination of the density of 
moist air, the values in this table are actually the density of dry air in g/l] at 
760 mm pressure for various temperatures.) 





826 897 969 *042 *115/*189 *264 *339 *415 *491 
147 213 278 345 412) 479 547 616 686 756 


951 *006 *062 *118 *175/*232 *289 *347 *406 #465 
420 472 523 575 628) 680 734 787 841 896 


882 835 789 742) 697 651 606 561 517 
472 428 385 342 299) 256 214 171 130 088 
047 006 *965 *925 *885/*845 *805 *766 *727 *688 
649 611 573 535 498! 460 423 387 350 314 
277 242 206 +%«170 135) 100 065 031 *996 *962 
928 895 861 828 795) 762 729 697 664 632 
600 569 537 506 £475) 444 413 382 352 322 
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TABLE I 
Vapor Pressure—Value of 0.3783e 
Vap. Vap. 
Dew Dew 
point] PF&Ss- |9.3783e|] point Laas 0.3783e 
°, ° 
(ice) (water) 

—50 0.029 0.01 0 4.58 1.73 
—45 054 .02 1 4.92 1.86 
—40 .096 04 2 5.29 2.00 
+35 .169 06 3 5.68 2.15 
—30 . 288 {11 4 6.10 2.31 
— 25 0.480 0.18 5 6,54 2.47 
— 24 . 530 .20 6 7.01 2.65 
—23 .585 we? R 7.51 2.84 
— 22 .646 .24 8 8.04 3.04 
-21 .712 27 9 8.61 3.26 
—20 |..0.783 | 0.30}. 10 9.21.| 3.48 
—19 . 862 33 11 9.85 3.73 
—18 947 .36 12 10.52 3.98 
+17 1.041 ,39 13 11.24 4.25 
—16 1.142 .43 14 11299 4.54 
—15 1252 0.47 15 12.79 4.84 
—14 1.373 52 16 13.64 5.16 
713 1.503 257, 17 14.54 5.50 
—12 1.644 . 62 18 15.49 5.86 
—11 1.798 68 19 16,49 6.24 
—10 1,964 0.74 20 17.55 6.64 
— 9 2.144 81 21 18.66 7.06 

8 2.340 .89 22 19.84 7.51 
—\7 2.550 96 23 21.09 7.98 
— 6 2.778 1.05 24 22.40 8.47 
— 6 3.025 1.14 25 23.78 9.00 
— 4 3.291 1.24 26 25 .24 9.55 
— 3 3.578 1.35 27 SO2TT*} 40.13 
— 2 3.887 1.47 23. 28.38 |.10.74 
-= 1 4,220 1.60 2 30.08 | 11.38 

0 4.580 1.73 30 31.86 | 12.05 
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TABLE Il. 
—- ; ‘Pressure Factor.—|(B — 0.3783¢)/760] 
The figures in the body of the table give values of the whole term 


(B — 0.3783e)/760] for various values of th 


expressed at the left and top. 


10658 
11974 


-14605 
-15921 
17237 
-18553 


-19868 





131711 


-33026 
-34342 
-35658 
-36974 
-38289 


-39605 
-40921 
42237 
-43553 
-44868 


46184 
-47500 
48816 
-50132 
-51447 


-52763 
-54979 
-553895 
-56711 
5).58026 


-59342 
3) .60658 
2).61974 
-63289 
-64605 


-65921 
67237 
68553 
69868 
71184 











13289, 








10789 


-12105 


-13421 
-14737 
-16053 
17368 
-18684 


-20000 
-21316 
-22632 
:23947 
-25263 


-26579 
-27895 
-2921% 
30526 
-31842 


33158 
«34474 
35789 
-37105 
-38421 


.39737 
-41053 
-42368 
43684 


-45000, 


-46316 
47632 
48947 
-50263 
-51579 


-52895 
-54211 
-55526 
-56842 
58158 


59474 
-GOT89 
-62105, 
-63421 
-64737 


-66053 
67368 
68684 
70000 

-71316 








-10921|.11053 
-12237].12368 


-13553 


-13684 


-14868}.15000 


-16184 


-16316 


-17500}.17632 


-20132 


-18816)}.18947 


-20263 


-21447|.21579 


-22763 
-24079 
.25395 


26711 
-28026 
29342 
-30658 
«31974 


-33289 
-34605 
-35921 
37237 


-22895 
24211 
+25526 


-26842 
.28158 
-29474 
.39789 
-32105 


-33421 
34737 
-36053 
-37368 


-38553|.38684 


-39868) .40000 
-41184].41316 


-42500 
43816 


-42632 
-43947 


-45132}.45263 


-46447)|.46579 


47763 
-49079 
-560395 
-51711 


-53026 
-54342 
-55658 
56974 
-58289 


59605 
-60921 
-62237 
-63553 | 
-64868 


66184 
-67500 

68816 
‘70132 
-71447 





47895 
49211 
-50526 
-51842 


-53158 
-54474 
.55789 
57105 
.58421 


59737 
.61053 
-62368 
-63684 
-65000 


-66316 
-67632 
-68947 
-70263 
.71579 
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-11184 
-12500 


-13816 
-15132 
-16447 
-17763 
-19079 


-20395 
-21711 
-23026 
-24342 
-25658 


-26974 
.28289 
-29605 
-30921 
132237 


33553 
34868 
-36184 
-37500 
-38816 


40132 
41447 
42763 
‘44079 
45395 


46711 
48026 
49342 
-50658 
-51974 


-53289 
-564605 
-55921 
57237 


-58553 


-59868 
-61184 
-62500 
63816 
.65132 


-66447 
.67763 
-69079 


70395 


71711).71842 
1 


-11316 
-12632 


-13947 
“15263 
-16579 
-17895 
-19211 


20526 
-21842 
-23158 
24474 
-25789 


-27105 
-28421 
-29737 
-31053 
-32368 


-33684 
-35000 
-36316 
-37632 
-38947 


-40263 
-41579 
42895 
44211 
45526 


46842 
48458 
49474 
-50789 
-52105 


-563421 
54737 
.56053 
(57368 
-538684 


-60000 
-61316 
-62632 
.63947 
-65263 


-66579 
-67895 
-69211 

70526) 








-11447 
.12763 


-14079 
-15395 
16711 
-18026 
*19342 


-20658 
.21974 
.23289 
-24605 
.25921 


27237 
-28553 
.29868 
.31184 
.32500 


33816 
«35132 
-36447 
.37763 
.39079 


40395 
41711 
-43026 
-44342 
45658 


46974 
48289 
49605 
-50921 
-52237 


-53553 
.54868 
.56184 
67500 
58816 


.60132 
161447 
.62763 
64079 
.65395 


66711 
-68026 
69342 
.70658 
71974! 
| 





e numerator (B — 0.3783e) 


-11579).11711 
-12895].13026 


-14211).14342 
-15526).15658 
-16842|.16974 
-18158].18289 
-19474).19605 


-20789}.20921 
-22105|.22237 
-23421|.23553 
-24737|,24868 
-26053).26184 


-27368].27500 
-28684/.28816 
-30000}.30132 
.31316|.31447 
32632) .32763 


-33947|.34079 
-35263}.35395 
-36579).36711 
-37895}.38026 
-39211}.39342 


-40526}.40658 
-41842).41974 
-43158}.43289 
-44474|.44605 
-45789}.45921 


.47105|.47237 
-48421).48553 
-49737|.49868 
-51053].51184 
-52368).5250) 


-53684/.53816 
-55000!.55132 
.56316).56447 
.57632).57763 
-58947).59079 


-69263).60395 
-61579' 61711 
-62895|.63026 
-64211).64342 
65526) .65658 


-66842).66974 
-68158).68290 
-69474).69605 
-70790}.70921 
-72105'.72237 
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TABLE III (Continued) 


epee fate «els eae 


* 2421.8 f iid Bh [toate 





t .72632|.72763|.72895|.73026.73158}.73290|.73421).73553 
560 |.73684|.73816|.73947|.74079|.74211|.74342|.74474|.74605|.74737|.74868 
570 |.75000|.75132|.75263|.75395|.75526|.75658|.75790|.75921|.76053).76184 
580 |.76316|.76447|.76579|.76711|.76842|.76974|.77105|.77237|.77368}.77500 
590. |.77632|-77763|.77895|.78026| .78158| .78290| .78421|.78553 |.78684|.78816 


600 |.78947|.79079|.79211|.79342|.79474|.79605|.79737|.79868} 80000) .80132 
610. |.80263]|.80395|.80526|.80658| 80790) .80921/.81053|.81184|.81316).81447 
620 |.81579|.81711|.81842|.81974|.82105|.82237|.82368) .82500).82632|.82763 
630 |.82895|.83026| .83158|.83290].83421|.83553|.83684|.83816).83947|.84079 
640 |.84211|.84342).84474|.84605|.84737|.84868].85000).85132|.85263).85395 


650 |.85526|.85658|.85790|.85921|.86053|.86184|.86316|.86447|.86579).86711 
660 |.86842|-.86974|.87105|.87237|.87368|.87500].87632|.87763|.87895|.88026 
670 |.88158).88290|.88421|.88553].88684|.88816).88947|.89079}.89211).89342 
680. |.89474|.89605|.89737|.89868|.90000) 90132] .90263].90395).90526).90658 
690 |.90790|.90921|.91053|.91184|.91316].91447|.91579].91711).91842|.91974 


700 |.92105|.92237].92368].92500].92632|.92763],92895].93026).93158).93290 
710 |.93421|.93553].93684|.93816).93947|.94079|.94211|.94342).94474/.94605 
720 |94737|.94868].95000|.95132].95263].95395].95526).95658|.95790).95921 
730 |.96053|.96184|.96316].96447|.96579|.96711|.96842|.96974|.97105).97237 
740 |_97368).97500|.97632|.97763|.97895|.98026|.98158].98290).98421).98553 


550 |.72368].72500 








750 |.98684|.98816].98947|.99079] .99211).99342|.99474|.99605) .99737 -99868 
760 |1,0000]1.0013|1.0026| 1.0039] 1.0053) 1.0066) 1.0079/1.0092|1.0105|1.0118 
770 |1.0132|1.0145| 1.0158) 1.0171|1,0184/1.0197|1.0211| 1.0224) 1,0237|1.0250 
780 | 1.0263] 1.0276) 1.0289] 1.0303] 1.0316] 1,0329|1.0342|1.0355) 1.0368 1.0382 
790 |1.0395| 1.0408) 1.0421|1.0434| 1.0447] 1,0461|1.0474/1.0487|1.0500 1.0513 


























TABLE IV 


Density of Moist Air 
Values in the body of the table give the density of moist air in g/] for a 
limited range of temperatures and corrected pressure values (B — 0.3753¢e) 
The latter may be obtained by use of Table II. 


°C 600 610 620 630 | 640 | 650 660 670 680 | 690 

used pope sec eg pe ee ee 
| 1 

5 |1.0024 1.0191) 1.0358) 1.0525) 1.0692 1.0859) 1.1026 1.1193}1.1361 1.1528 
6 |,99876|1.0154| 1.0321) 1.0487|1.0654 1.0820} 1.0986] 1.1153)1.1319 1.1486 
7 |.99521/1.0118}| 1.0284|1.0450)1.0616)1.0781 1.0947|1.1113}1.1279 1.1445 
8 |.99165/1.0082) 1.0247|1.0412)1.0578) 1.0743 1.0908) 1.1074/1.1239 1.1404 
9 '98818] 1.0047 1.0211)1.0376|1.0541}1.0705|1.0870|1 1035 1.1199,1.1364 
10 |.98463)1.0010| 1.0175! 1.0339) 1.0503 1.0667|1.0831|1.0995 DT as 
11 |.98115}.99751) 1.0139} 1.0302) 1.0466 1.0629] 1.0793) 1.0956} 1.1120)1.1283 
12 |.97776'.99406} 1.0104) 1.0267) 1.0430 1.0592) 1.0755) 1.0918} 1.1081 1.1244 
13. |.97436,.99061| 1.0068) 1.0231)1-0393 1.0556] 1.0718} 1.0880) 1.1043 1.1205 
14 |.97097|.98715} 1.0033} 1.0195 1.0357| 1.0519, 1.0681) 1.0843 rere 
15 |.96757|.98370|.99983) 1.0160} 1.0321) 1.0482 1.0643) 1.0805} 1.0966 1.1127 
16 |.96426].98033].99641|1.0125 1.0286 1.0446) 1.0607 1.0768] 1.0928 1.1089 
17. |.96086|.97688}.99290) 1.0089) 1.0249) 1.04.09) 1.0570, 1.0730}1.0890 1.1050 
18 |.95763|.97359|.98955) 1.0055|1.0215 1.0374) 1.0534) 1.0694) 1.0853 1.1013 
19 |.95431}.97022|.98613)1.0020|1.0179 1.0338|1.0497) 1.0656 1.0816}1.0075 
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TABLE IV (Continued) 








c | 00 | e10 | 620 | | 230 | «40 | 650 | 00 | 670 | sso | 690 


















































20 |.95107|.96693].98278|.99864)1.0145| 1.0303) 1.0462| 1.0620) 1.0779] 1.0937 
21 |.94784|.96364|.97944|-99524|1.0110]1.0294| 1.0426] 1.0584/1.0742| 1.0900 
22 |.94460|.96035|.97609].99184|1.0076| 1.0233] 1.0391| 1.0548) 1.0706) 1.0863 
23 |.94144|.95714|.97283|.98852| 1.0042} 1.0199] 1.0356. 1.0513! 1.067011.0827 
24 |.93829|.95393].96957|.98521| 1.0008] 1.0165) 1.0321, 1.0478) 1.0634|1.0790 
25 |.93513|.95072|.96630|.98189|-99748|1.0131|1.0286| 1.0442! 1.0598) 1.0754 
26 |.93197).94750|.96304| .97858|.99411/1.0096| 1.0252) 1.0407/1.0562|1.0718 
27 |.92889|.94437].95986|.97534|.99083| 1.0063] 1.0218) 1.0373/ 1.0528) 1.0682 
28 |.92581).94124|.95668|.97211).98754|1.0030)1.0184| 1.0338) 1.0493] 1.0647 
29 |.92273).93811|.95350}.96888].98426|.99963) 1.0150) 1.0304} 1.0458/1.0612 
30 |.91965|.93498) .95031/.96564|.98097| 99629) 1.0116|1.0270|1.0423| 1.0576 
31 |.91665|.93193|.94721|.96249|.97777|.99304/ 1.0083] 1.0236) 1.0389) 1.0542 
32 |.91365 92888 94411 | 95934) (97457) -98979| 1.0050| 1.0203) 1.0355] 1.0507 
33 |.91065|.92583| .94101|.95619| 97137|.98654| 1.0017|1.0169| 1.0321) 1.0473 
34 |.90773|.92286| .93800|.95313|.96826|.98338|.99851|1.0136) 1.0288) 1.0439 
_ 35 |.90473!.91981!.93490] .94998].96506|.98013!.99521!1.0103| 1.0254 1.0405 
ee fot te ie Posto pao 7 or 
Sama ol 750 | 760 “26 | 700 | x10 | 720 | 220 | 240 | 250 | 700 | 720 | 250 | 700 
5 |1.1695|1.1862|1.2029|1.2196|1.2363| 1.2530|1.2697! 1.2864! 1.3031!1.3198 
6 |1.1652/1.1819| 1.1985] 1.2152]1.2318]1.2485/1.2651| 1.2817) 1.2984 1.3150 
7 |1.1611|1.1777|1.1943| 1.2108] 1.2274] 1.2440) 1.2606) 1.2772|1.2938|1.3104 
8 |1.1569]1.1735) 1.1900] 1.2065] 1.2230) 1.2396|1.2561\1.2726,1.2892|1.3057 
9 |1.1529/1.1694| 1.1858] 1.2023]1.2188|1.2352/1.2517| 1.2682) 1.2846/1.3011 
40 |1.1487]1.1651|1.1816|1.1980/1.2144|1.2308| 1.2472 1.2636|1.2800|1.2964 
11 |1.1447|1.1610]1.1774|1.1937|1.2101|1.2264| 1.2428) 1.2592|1.2755/1.2919 
12 |1.1407/1.1570|1.1733|1.1896| 1.2059] 1.2222|1.2385|1.2548|1.2711|i.2874 
13 {1.1368/1.1530]1.1692|1.1855|1.2017/1-2180)1.2342|1.250a| 1.2667 1.2829 
14 |1.1328]1.1490|1.1652|1.1814]1.1975|1.2137|1.2299|1.2461/1.2623/1.2784 
45 |1.1288/1.1450]1.1611]1.1772|1.1933}1.2095|1.2256/1. sirbi: et 2740 
16 |1.1250/1.1410]1.1571|1.1732|1.1893]1.2053|1.2214|1.2375| 1.2535) 1.2696 
17 |1.1210]1.1370}1.1530/1.1691|1.1851)1.2011|1-2171/1.2331|1.2491|1.: 
18 |1.1172/1.1332|1.1492]1.1651/1.1811)1.1970|1.2130}1.2290] 1.2449 
19 {1.1134|1.1293}1.1452|1.1611]1.1770)1-1929|1.2088|1.2247| 1.2406 
20 |1.1096]1.1254|1.1413]1.1572|1.1730| 1.1888) 1.2047) 1.2206! 1.2364 
21 |1.1058|1.1216]1.1374| 1.1532|1.1690|1.1848|1.2006|1.2164|1.2322 
22 |1.1020/1.1178}1.1335| 1.1493] 1.1650/1. "18081. 1965] 1.2122/1.2280 
23 |1.0984|1.1140|1.1297|1.1454/1.1611|1.1768|1.1925 1.2082] 1.2239 
24 }1.0947|1.1103]1.1259| 1.1416|1.1572|1.1729|1.1885| 1.2041/1.2198 
25 |1.0910|1.1066|1.12221.1377|1.1533]1.1689/ 1.1845] 1.2001/1.2157 
26 {1.0873}1.1028}1.1184|1.1339|1.1494]1.1650/1.1805|1.1960|1.2116) 
27 |1.0837|1.0992| 1.1147)|1.1302|1.1456|1.1611|1.1766)1.1921|1.2076|1.: 
28 |1.0801/1.0955]1.1110/1.1264|1.1418|1.1573/ 1.1727) 1.1881/1.2036|1.: 
29 |1.0765|1.0919} 1.1073 1.1227] 1.1380]1.1534| 1.1683) 1.1842/1.1996/1.: 
30 |1.0729| 1.0883] 1.1036)1.1189! 1.1342]1.1496]1.1649| 1.1802]1.1956 
31 |1.0694/1.0847/1.1000|1.1153/1.1305|1.1458)1.1611)\1.1764/1.1917 
32 |10659|1.0812|1.0964 1.1116 1.1268|1.1421|1.1573/1.1725|1.1878|1.2030 
33 |1.0624| 1.0776] 1.0928) 1.1080)1.1231|1.1383/ 1.1535) 1.1687) 1.1839|1.1990 
34 |1.0590) 1.0742) 1.0893|1.1044 1.1195 1.1347 1.1498)1. 1649|11801|1.1952 
} ' 
| 
35 1.0555 1.0706) 1.0857)1. 1008 1.1158|1.1309|1.1460 1.1611|1.1762|1.1912 
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DENSITY OF DRY AIR 


AT Tap TEMPERATURE ¢, AND UNDER THE PressuRE H om. oF MpRcURY. 
THE DENSITY OF AIR 


0.001293 H_ 
“1 10.0037 76° 


Sed Miller’s Laboratory Physics, Ginn & Co, publishers, by perm!r-99 " 





Pressure H in Centimeters. 


7 yee mses ee aee ta se SOU UE Preportional 
Parts, 
72.0 73.0 74.0 75.0 76.0 77.0 
eo 17 
10/0.001182/0.001198 j0.001215)0.001231|9.001247)0: 001264) em. ‘ 
VJ 178 193 210 227 243 259) .0.1 2 
12 173 190 206 222 239 255; 0.2 3 
13 169 186 202 218 234 251] 0.3 5 
14 165 181 198 214 230 246) 0.4 7 
0.5 8 
0.6 10 
‘Orn 12 
15/0.001161|0.001177 |0.001193/0.001210/0.001226/0.001242) 0.8 14 
16 157 173 189 205 221 238) 0.9 | 15 
17 153 169 185 201 217 233 16 
18 149 165 181 J97 213 229 arn 
19 145 161 177 193 209 225 0 1 2 
0.2 3 
0.3 5 
20/0 .001141/0.001157 ]0.001173)/0. 001189/0.001205/0.001221 a 4 
21 137 153 169 185 201 216 0.6 10 
22 134 149 165 181 197 212 0:7 11 
23 130 145 161 177 193 208 0.8 13 
24 126 142 157 173 189 204 0.9 | 44 
15 
em. 
25/0. 001122|0. 001138 |0.001153/0.001169/0.001185/0.001200) 0.1 1 
26 118 134 149 165 181 196] 0.2 3 
27 115 130 146 161 177 192} 0.3 4 
28 111 126 142 157 173 188) 0.4 6 
29 107 123 138 153 169 184} 0.5 v4 
0.6 9 
0.7 10 
0.8 12 
30}0 001104\0.001119 !0.001134/0.001150|0.001165/0.001180} 0.9 13 























DENSITY OF SATURATED VAPORS AT THE TEMPERA- 
TURE OF NORMAL EBULLITION 








Vapor. Terms... CG, Density. 
Aceticopacidin. .eaaee cues 118.5 0.00315 
BOnZCDEs: 6 heels dame goat 80.2 0.00275 
@hioroformayxl. 1 se. bo) 183 61.2 0.00448 
Wither’ tet Cie60 ka lioved yh eee 34.6 0.00311 
Ethyl alcOhOlan stemeelbsere 78.3 0.00164 
Methyl alcohol.......... 64.7 0.00121 
VPM ic niente ca eine nt 100.0 0.000596 
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DENSITY OF GASES IN LIQUID AND SOLID FORM 


Temperatures marked * are the temperatures of normal ebullition 



































. Liquid Solid 
Gas Temp. | D Temp. D Observer 
Be g/em3{ °C g/em3 
Acetylene.......... — 23.5 | 0.52 Mathias, 1909 
Ser BS HE OR AQ TY a -Cisinhgsera sco], fs vies scce'e ade, ORT 
Air (20.9% oxygen) | —147 (Dye Tad mecon arene | ey PRomeS ie AIP Re REDD cP NEO EN REWR 
ATIC Ecce ser sb; — 10.7 | 0.65 Andreeff, 1859 
+ 16.3 | 0.61 Andreetf, 1859 
Argoue. .. 10.8% 4. —187* 1.41 Drees & Donnan, 
Carbon dioxide. ...|— 60 1.19 Behn, 1910 
20 0.77 Amagat 
Carbon monoxide. .}—190* 0.79 ok ide: acento Jae ak 
_ 0.86 Baly & Donnan 
CHforie? SV ..h..... — 33.6*| 1.56 Knietsch, 1890 
LOIN 2700 + 20 1.41 Knietsch, 1890 
Eéhane. v0.0. 1... — 88 O'LB4G OD Siotapites-crde.g cllh ee pcareO aRe. 
Ethylene.........- -.| — 102 02566) ice c os. me os | ORR aoa 
Ethylene..:....... — 21 0.41 Cailletet & Math- 
- ias, 1886 
'Ethylene.......... + 10 OZ 2 Te Ihe crore! hoes Zed Rycillc Gays ce DAUCR Nae. 
PENOTENO tae farce cs o's —187* 1 PF Wl lp Neos Bs ne 1/3: | ...., oii 
Etat. 2 —269* US 274s Ginna eee Se Kamerling-Onnes & 
Perrier, 1910 
Hydrogen ft)... .). — 253* 0.07 | —260 0.076 |Dewar, 1904 
Hvarogenechlornde:|— 85.8 | 1.194) .....°).....4...] smemoaiaioniinnd 
Hydrogen muoride....-003.6 | 0.988)... Th. cl. od. ahd S be SER 
Hydrogen phos- 
phide (phosphine)|— 90 Os. FAG] Foe cs 00 Paks oie ohe, shells cee dBc ein dees ote (ie 
Hydrogen sulfide...|— 61 OBB. Pi Te Peet Woke vue chose oils Ave oc RIE) MEETS 
Krypton. <2%,5.. <0... — 146 Daas a deems DR (3 a1 ee eee Ri 
Methahe Moree sk — 164 Oe L Brie yee inte 5 syste ops. Sec e's « Rea) a eee 
Methyl chloride....|+ 18 0920) 40. eles cots cll oS otek Swabs 
Neon ao. 29: 00.55. —245.9*) 1.204) ..... 1.0 |. dc ae ered 
Nitrogen. .1.0..... — 196* 0.804) —253 1.03 |Dewar, 1904 
Nitrous oxide...... — 20 1.0 wees [eee e%...|Cailletet & Mathias 
Nitrous oxide...... ail OL S01 Aes ae ae Villard, 1897 
Oxygen. M8500) .. —123 ORBIT | Mer 2 OUERE Ta. Cailletet & Haute- 
feuille, 1881 
—182.7*| 1.14 | —253 }—1.41 |Kamerling-Onnes & 
Perrier, 1910 
—205 BGS Oe oo, BNC kaw obs ov Baly & Donnan 
Osone} Og r... — 183 D7 1S | GR AM is cic] greck von. e MORO 
Sulfur dioxide...... — 10* Be ts Dae Belge lap laapen “geen Pierre 
20 he SS hell bebe asttatha ess ae ste Cailletet & Mathias 
2 Se Ge 3 ee —109.1*! 3.06! ..... > ey 2! 2 he eae ae 





- ELASTIC CONSTANTS FOR SOLIDS 


The following table gives values for the yield point (or elastic limit, indicated by e.), 
ultimate tensile Sieength Young's modulus and the modulus of rigidity in kg/mm*. The 
Brinell hardness number is also given, representing the ratio of load in kilograms on a sphere 
used to indent material to the spherical area of the indentation in square millimeters, 


Yrevp Point, TENSILE STRENGTH, BRINELL HARDNESS 








* : Ultimate tensile Brinell 

Yield point strength og 

Material ness 

Kg/mm? Lbs. /in.2 Kg/mm? | Lbs./in.? ye 

X< 103 108 

Aluminum 99.97, annealed..|............]....-...005- 5.96 8.48 16 
eC Rl Res ior menacscarae 7.95 11,31 temties 
hot rolled.......... 10.2 14.51 11.34 T6o 18: Mayet ae 


a 13.2 18.77 14.71 BO Qo > Narra as 


cold 20.92 
UMBC SS. MOR cual slew eets eatares : 19. 7-24. 6 !28.02-34.99 39 





ee 
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ELASTIC CONSTANTS FOR SOLIDS (Continued) | 


Yiewp Pornt, TENsIte STRENGTH, BRINELL ARON 
(Continued) Es : . 


















. Ultimate tensile’ | Brinel 
: . Yield point atseuatie 
Material ‘ . 
Ke/mm* | Lbs./in? | Ke/mm* | Lbs/in2 
| 
Aluminum-copper 108 x< 108 
Cu .93, cold rolled: ....- 18.1 25.74 20.4 29.01 
Cu 1.9 “ drawn..... 22.1 31.43 23.62 33.59 
Cu 4.970¢ast. moot... 8 8.2 11.66 10.6 15.08 
cold:drawn..... 25 35.6 27.9 39.68 
Gu 8.08, cast... .b—~ 10.2 14.51 11.65 |« 16.57 
cold drawn! .... 24.3 34.56 25.9 36.84 
Aluminum-iron Fe 11, rolled |........---. OP ok Se ae 12.6 17:92 
Aluminum-magnesium 
Mg 6, rolled. ..t 5.4 chee 2 lees oS4aeee + a|> some 28.4 40.39 
Aluminum-manganese 
Whi S, rilledstellia 2)... S- 05. .-. < |. 2 EE 15 21.33 
Aluminum-nickel 
Ni: 10) rolled)... ojcauherthcn<n dace ecalse ekaee oes 16.5 23.47 
Aluminum-zine 
Zn 11%, hard drawn... 14.3 20.34 15.4 21.90 
20.15 % ‘* +g, PaaS 24.8 35.27 40.4 57.46 
26.05% “ (T) .O3 34.7 49.35 42.2 60.02 
Aluminum-zinc-copper : 
Zn. 23.48, Cu 2.67....... 31.7 45.09 46.6 66.28 
Ambrac Ni 20, Zn 5....... 53 e. 75.4 e. 60 85.3 
30%" Ni.30,Zm:5..\... | 67 e. 95.3. 74 105.3 
Antimony (wire) 1.1 1.56 
ETUC: ae ints «diet a aes 
Brass, see Cu-Zn 
Bronze, see Cu-Sn 
Cadmium, cast............ 
ey emst. iavcatl; ..f }. 
Chromel A, rolled hot Ni 
82.5) CribsFelis!))_.. 42-56 59.7- 79.7 74-88 |105.3-125.2)175-210 
Chrome! B, rolled hot Ni | 
77.5;°Cr 20, Fe ties... .! 49-63 69.7- 89.6 77-91 |109.5-129.4) 180-220 
Chromel'‘C, Ni 61, Cr 12, Fe 
Steasti ls, DS. whet... 28-42 39.8= 597 35-49 49_8- 69.7/130-180 
FolledMot sc. + e05 «bees 35-49 |49. 8+ 69.7 63-77 89.6-109. 
Chromium.... ..attait...: 1, ) Oat. AOR: a ile ae 
G@obalt; banéaled ol Fas 2s. 2]. nn cmjeve en s|ers seeks. 26.0 37 
past. 2. kd are cba eases adie oc eRe ee 24 34.1 
WEAWIG oo dowinec ded cxial Wea habs eewbed ders We siaaen 68 96.7 
electrolytic. .«.01.2.2¢).¢). 514.09. 2.9) 2b bee ap oe pee Beau 
Constantan, Ni 55, Cu 43.9, 
Mn 1, C .1, annealed. . 14-21le 19.9- 29. 9e. 42-49 59.7= 69.7/100-120 
Cold Tote. Ye se 21-88 e, |29.9-125.2e. 49-99 69. 7-140. 8) 120-300 
Copper rolled ee eee, ey eee las Blne a ee aed oe = 22.77 32.39 
99.5 sheet * NET ee Pee celia: oe ewes oe 28.1 39.97 
wire, hard drawn... i ..i|seece.. seve pewes Pet eee 34.5-47.1 49-67 
Cae eA: re A REA MESES) Ee 22.5-24.6 32-35 
Copper-aluminum 
(aluminum bronze) 
Al 1.06, hard rolled pote star 10.9 15.50 25 35.6 
Al4.05 “ Ds Bivins 17.8 25.32 37.5 53.34 
ae OL reg ot. aa in 23.3 33.12" 7" 30.0 85.34 
eg 65.9 93.73 85.4 ~ 121.46 : 
Al 11.73, Tad rolled. . 19.9 28.30 53.3 75.81 

















ELASTIC CONSTANTS FOR SOLIDS (Continued) 
‘Yrern Pornt, TENSILE STRENGTH, BRINELL HARDNESS 





) (Continued) 

ee : | = . Brinell 
| bret ; Yield point yes fant 
. Material et OY et PR, le ness 


num- 


Kg/mm? | Lbs./in? | Kg/mm? | Lbs /in2 | "ber 











uminum-nickel 
aa Ni 7.34, cold x<1¢8 x 103 
La otiry Ot are 81.1 115.35 84.1 119.62 180 
Al aa Ni 5.62, cold : + 
Mere Cee 87.2 124.02 89.0 126 48 wohaaasiel é 
nickel (nickel-silver) Pr 
ee, GENS | EE ee ee | ee res 63 89. Pirin: -nowdd 
Ni 15, Zn 28 ih RRR GEE ee te serene 67 ASLSE ah US = 2 ' 
SS a ee 77 109.5 | 208 
4, east and annealed:|/2......).0-.)...2...-000- 22.94 SBsB7y We fades 
ll ort ee RT Ee.. 5... B22} 5.0be og 30.4 43.2804 halbe:. . 
fn ise Se Dey "aR Stn Sete (ees: ee 38.7 $504 fo lodese 
— an D5 “te * Ft 2 RS (ae Pr V7 2p.2k. Likes 
‘ 
Se i Sy a 3 VS ee eee arta 39 55.5 120 
8 SE se ees |e ee 47 66.8 145 
Zn30 —* et ee 47 66.8 47 66.8 145 
-*) * ise) 2 39 55.5 47 66.8 150 
0 ee (ees eee 16 22.8 95 
Camteniskal Ni 15, hard 7), ape FARE eagle eetie cree 49 69.7. bate adZ-. 
2 a ee ee Re a 45.5) cfriiaitell 
Ni 25 <3 eae 13 e. | 18.5e. 37 SQrbad-jedqucdd 
Deltetuetal.0:7>.....-..-- l4.le. 20 e. 36.6 S24 f ota. 
Duralumin, cold rolled 
Al + Cu 3.5-5.5, Mn .5- 
» “lo Ea Se ee 54 76.8 62.0 88.18 125 
Reem NSE nos ces - / SRP R ess eee rane 17.6 a See 
pure, hard drawn......... ae el ee a 25 35.6. .{ Oka. 
ES ae Bp ee eee ees 45.8 65.4, .).08 at... 
Qumran. 2o9el.5.s--.- 1 AE BO ees Tee | See 17.6-35.2 20-00 | 2 xJ.. 
I fe Oo che coc peedcu ss); ocapaecni-~|-.- open dtl. Be cee 1 
oo | SSE Sees See (eae ES es eer 172 
io. Ja 3.5- 4.2e 5 6e. 10.5-12.7 16182 poses! 
electrolytic, annealed 143 203.4 29.5 41 77 
drawn... 78 110.9 0 1B eFBrnfiendliad 
ferries..." 3°... | 14.8-18.3e. 21-26¢. 29.5-36.6 42-52 )sfs.usc.. 
oo SS a es Fees Sacer 3.8 37 
RMI YOESG cs... <2..--- ee eo OR Laat 1.25 1.78 4.2 
Ts Ee ee ae 2.1 R40; OS at. 
Demeengmany 6b 4.5......40.0.... 000]. eee 4.50 6.4. . eee. - x 
rei i SES | SR ees eee eee 5.39 1. Bho band.'. 
» Lead-tin Sn 33.3. . Sa, Rae See Foes eer 7.63 10.85 (23 .54.- 
4 a oh Gente 5 2) (ene ee Se es | 10.1 18 
‘Magnesium, cast.....-..... | ees FA ee ee 10. 7-14 | 15.22-19.9}....... 
drawn, annealed......... 8-13 . ~ 11,4+18.5 18-22 25.6 -31.3} 29.4 

















4 B3 Cu, Cd 1 Zn 5, 
Mn 2, Dowmetal'D. ||...:...0.6.-)s....000002- 15.5 22.05 | 58 
Al 8, igh 1, Cd 1, Dow- 
Oe aia Se Geeeeees peeereereees 16.5 23.47 | 54 
i jum 
5.5, drawn........... 12.4 17.64 20.6 29.30 | 51.9 
= | 
| oer 
4 12.7, drawn.......... 2.9 | 31.2. | 24.6 oS Se 
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ELASTIC CONSTANTS FOR SOLIDS (Continued) 
Yrevp Point, TENSILE STRENGTH, BRINELL HARDNESS 





























(Continued) 
c : Brinel! 
. Yield point itn aa hard- 
Material i“ 
Kg/mm? | Lbs./in? | Kg/mm? | Lbs/in? | "ber 
Magnesium-silicon x 108 x 103 
Si 129 drawn #0: a... 22.2 31,58 29 AUS /2hecds. ; 
Magnesium-zinc-Al 
Tin¢3, Allsb: Cold “Grawn.ci|a cater cles. deveiete ese 32 A456 FB. ZA. - 
Manganese-bronze......... 21.1e. 30e 45.7-59.8} 65-85 |....... 
Molybdenum, drawal. 0. oto .criec oe o.ll eae wise ‘| 180-222 |256.0-315.8] 147 
Monel metal, Ni 68.4, Cu 
. 29, Fe 2, Mn.3,C.2,Si 
HN CSG NGS «ccs aus. ovaicts . |29.9- 39.8e.] 46-— 56 65.4— 79.6/110-130 
cold’ des or rolled : 39.8-149.3e.] 53-120 | 75.4-170.7|130-300 
Nickel 99%, cast..... Mi 19.9- 29.9 35-49 49.8- 69.7) 90-110 
rolled: Goldin. tate. as. 35. 6-149.3 53-120 75.4-170.7|110-300 
pectin C<.01 
NIAID Re oh etiees Go rete Mal ie eae pide aalliemtreeiet cra 42.1 59°88" Ae ae... 
LUG IA SA ier beeamasee Ierretn (Mammen eis tae [ened eA aoe 51 T2dD Auloresiaete. 
INT SLOG Rey. o 5 toe Sitio & hreiecess oval eantea aa re 62.8 BO 82g Al cde: 
INTEL Sere eNO. 2 Non. om aiiereye ee eens arte 127 7 181.63" |}ayeogh... 
INUS2B pe Semen, torrente ose [fee ciotnie omre Cerne beavers aye oie 73.3 104,25 | Ae aN; 
NiSOW teeth. oe nak PR EN eter het (Centre ae 76.3 108.52 | iik aw. « 
Nickel-manganese Mn 3....|.......-...-|...-00e-0e- 52.1. 274.10) teas are 
Mint OD Ne eo it ANB ooatg aderonk, es |lho emits 58.9 8327 Tate ss: 
Palladitim ,dtawa. 2/5 S600 0caltts «104 dew el siacs [a ce eet apad typ et 38 54.0 49 
Phosphor-bronze 
Cu-+Sn 3.77, P.16, drawn 41.7 59.31 56 7956 bails tetect 
Fistinum; annealed 20222 h¢cileccchece nes Shvechebokes oF 24.6 BB ive aibtetemnt 
Ure; Crawnieeecm tees sol ricci taEwmmeen eee. 34 48.4 64 
Platinum-iridium, hard- \ 
wor 
Br DON eRe. es AIOE sae Santelli coaeses ore eilladh ace Oy ciate an 220 
LEP TI SMA Se co Batters Sara | seinen. Ar Se Sys eal Mad die es 100 142.2 330 
LUIS orn) SRM ERES SS Coco AE Perc Re enced baer is aN 4 140 199.1 400 
Platinum-rhodium Rb L022.) «006. <a.cs ane'lle na ene drops orn sil e's esp tl 90 

QUABSI ATI. sete cineca He stave Peteosuats ara ora + teats Ane \|ls's aa ceiern pel een 037 
Praseodymiumis: 2.5 0 SEs cade Be lhesioc tO ovell., Sie lteteenens | eer 25 
Rhodium, casts oc stack NG ee O80 are ee ies «acon 139 
Ruthenians Caste. ee sls Mees he MR] cialeg ce dieie ollie «na, 8 heal 220 
Bilvercastote esc. SOA oar nrolesih eect eee 2 28.1 40 sebuaigess sa. 

Rard:drawe Jase tenance © ance antiatiaett ot 31-36 | 44, 51.2) oats. 
Silver-copper 

Cu 7.5 (sterling silver) 

Casts. .2 0G iat bade. 12.8 18,21 22.2 31.58 60 
hard! drawn} oi, ie co cc eallioysconaiemvchelesal puteveceait es chats 43 i) Br a Se 
Ag'76) Cw2oyhard drawn... vi eeatsells segs. teers 91.4 130 

Bodiam, 2) yee ha as Ls ap deere araccllg bo ier cee oll sins a et vi 
Steel, castings............. 25.3- 27.4e. 36- 39e. |50.6= 54.8] 72-78 
forgings..... ...126.0- 31. 6e. 37- 45¢e. 152.7- 63.3] 75-90 
hard. ... . |24.6— 28. 1e. 35- 40e. (49.2- 56.2 70- 80 
medium......... 21.1- 24. 6e 30- 35e. |42.2— 49.2 60- 70 
Mild: Sees ees .{17.6- 21. le, 25- 30e. |35.2- 42.2 50— 60 
spring, tempered......... 77.3-119.5e.| 110-170e. |91.4-140.6} 130-200 - 
““"“untempered..... ./35.2- 47. le. 50- 67e. °|71.0- 94.9) 101-1385 j.)..... 
Steel-C 
C .08, annealed. ....... Bs; ails Be col] cas a tie ate 32.5 46.22 120 
MUONCHOR.. 5 Petal tele. cau meee Clete eae teres 49.0 69.69 ii lianends 
38, annealed......... 28.1 39.97 50.6] le O%b Jee dad. 
A9 es laen er ANS ener eA ec 52. be 49 69.:7--rerr baw d 
71 PP ee MtMes cote ss tuskibis nit tetee 78,4 111,51 217 
GUANO. | acto ncawte liorcuey ace besveren'y ewe aM e Pets 129 18S°T Sete, 
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eee ‘CONSTANTS FOR SOLIDS (Continued) 
_ Yisup hs TENSILE STRENGTH, BRINELL HARDNESS 














































(Continued) 
. Ultimate tensile Brinell 
Yield point hard- 
Material ‘ stronaty ness 
Kg/mm?2 Lbs. /in.? Kg/mm? | Lbs./in.? pees 
Steel-C (Continued) «103 108 
C 1.00, quenched:......|...------ ++: |e eee eee 150 Di BRR! 402 
1.40; ammealed : i>. 5. |22. 50.60. e [eee de tee 68.6 97.57 202 
quenched. 2. 4..).). fee. eee |e ene tenes 131.9 187.60 460 
Steel-Cr, quenched 
MS MA ag cc |e oe ease este ee ene eens 176.6 251.18 454 
Steel-Cr-U, quenched, “Cr 
78, U .17, C..36, Mn .53, 
(Re Sn eco 143.4 203.96 170 2412: Bcc lletterat B.. 
—Cr-V, quenched, Cr 1.45, 
V 18, © 46, Mn 45, S 
: 140.9 200.40 169 240.4 444 
et ‘cold drawn, ‘Cu 23, ic 
72, Mor :83; Si 03: .2....)---2 52s e eee fe eee eee tee 207.6 QO5C QT. bavejelere ts 
—Mn, forged OS HOH os wailed rh eens og dee tans 123.4 75-51 yyleatetic A. 
1.27, Si. 
—Ni, Ni L ic, GHDO Cantey «|/aj- oe seth <lon Joie a5 < See as 67.5 QOL Tabstaychus<t> 
Ni 2.73, C -.37, cast and 
POrgEd. poss. lees cece les yee tee we efeee mee eb eee 66.3 9480 [errsrtn el 
Ni 3.39, C 20, quenched. oe ke Lo Re Ea 133 196. 2 354 
—Ni-Cr, quenched, Ni 3.7- 
4.1, Cr .9, C .38, Mn.7, 
Si. 1 5: 4b a SUED REE 106.5 151.47 194 27649 siphons 
—Ni-Cr-U, quenched, Ni 
1.63, Cr .61, U .20, C 
a 36, ‘Mn 78, 'Si.47..,... 150 213.3 175 24S 0 srnls - biterist 
—Ni-Cu, uenched, Ni 2.55, 
oe .6, C .46, Mn .82, Si : 
i? ae Ge eee 196 278.8 230.5 327.84 555 
Nig quenched, Ni 3.15, S 
Es 40, C .57, Mn .62, si 
oN Loe 183 260.3 209 297.3 Shuai 
NEY. p quenched, Ni 3.15, 
V .32, C .6, Mn.79, Si13 194.2 276.21 241.3 343.20 627 
—Ti, low carbon, quenched, 
Ti 2.57 C .135, Mn .31, 
P .01, g 017, Si. te one 45.2 64.29 66.2 94.16 143 
—Ti, hivh earbon, uenched, 
Ti 8.71, C .65, Mn 45, P 
_ At, § .011, Si. 168.2245 80.3 114.21 132.5 188.45 477 
uenched, U 2.20, C 2 
‘ ~ 2b, n .65, a 30 et 145 206.2 160.6 228.42 jer. 
_ =U; quenched, “a te U 
29. 04, Mn .61....... 181 257.4 197 2A Sy nthesia a4 a 
—U, Sheitbed, U. 3, C.72, 
Mn O42 See | 197 280.2 233 Soldat mlsietasia= 
—V, rolled, v .8, 0 1.04, Mn 
05, Si .1.. a } 92.6 131.70 132.2 188.03: [retinas = 
Tantalum. . DHE epee oalih: «4 Ais eomaihe 93 130 B oe Neh 23 <'0: 
Thorium. . re a a Ss Se 56.3 80.08 > 
Tin, hard pawtiie ato t =| a> sbeetee ofe tes «os CARE 7.0 10 . 
ctl vol cay, Sli gll e BS ARIBIRS Seiees SEC ht 2.5 By 06". feel dan's a 
eee reey 00h bear- | | 
ing 
Sb ti, Cu ll. | 11.5 16.36 |37 
Tobin bronze... 46.4-56.2| 66-80 |.....-- 
Tungsten, drawn. . 2 420 5O7; Sialihe- neat - 
ee 12-30 | 17.1-42.7 |....... 
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ELASTIC CONSTANTS FOR SOLIDS (Continued) 
Youne’s Mopunus anp Moputus oF Ricipiry (TorsIoNAL) 
























Young's modulus Modulus of rigidity 
Material : 
Dynes/cm? Lbs./in.2. | Dynes/em? | Lbs./in.2 
x 1011 X 106 x 108 x 106 
Ahiminams0ast, 2: sshd. 36 5.6 -7.7 8-11, | 2S. tele or oe 
Folod:): AE AGK Seow danas. om 6.82-7.0 9. 7-10 <__|), (ta Seeker nieieereerarers = 
9913 TPolleds cre sae ances, <ee 6.96 10.10 2.37 3.44 
Aluminum-bronze, forged 
CAE SO PATHIOUR Se Reeser aes 11.81 16.8 > 4th LU eeystgeeetoel Se aes 
Aluminum-iron Fe 11, rolled..... 6.67 9.67 | ch Re S68 -SeIee Eames... 
Aluminum-magnesium 
WAG ay ee Be ee Sagan sone 6.18 8.96 9° eh ata Stee eee 
Aluminum-manganese 
Mir Srotled te. 0.5 S85: 24 6.47 9:39. | occ ae te emt 
Aluminum-nickel Ni 10, rolled. .:} 6.47 9.39»  ° 5) ee pera eies o 
Ambrac (NE20)% 03... 908.005 13.14 19.06 = || .... G2 heer weiss 
Antimony Gir) Paes) 7.80 11.31 1.98 2.87 
Brass, cold rolled. . 5 cies [en ols 13.09 3.53 §.12 
Cadmium, cast...........0.-.0. 6.93 10.06 2.40 3.48 
Coristamtan.te. ae ein clotted 14.51-15.89 2105-2304]. . 0. sie She: aWeEs seta « 
Copper, rolled.).......0.+...-.. 12.06-12.85 17,49-18.63} 4.24 6.14 
wire, hard drawn............. 10.19-12.0 14.5-17 © || taal. de os ae tele 
CUPEO=BICK CLS viet Sain ska wel 8.24 11.95 | St, er oe 
Delta metales, 11st tae ae 7.73 11) ot) ees ee oe eras ci. 
Duralumin, cold rolled 
Al + Cu 3 5-5.5, Mn .5-.8, Mg 
4 Bete Meee Rance OPE: 4 6.89 10.00 2.75 3.98 
Gold, pure, hard drawn......... 7.85 12;38 — |" cep Get areeeaetecs ss 
Ganinetal 5 ST 7.0 10, BA i chapel etapa 
Tritt, cast ncn a-aeMeso toce se 5.17 (d) 7:50 (d)j 2], Gee gies ee anenieras = = 
JeGn® odst J S28... 532 eek 8.4- 9.8 1) 2 Ree Soci. oy See 
shetrcly te aa ee Satie oe 20.6 29.9 © | «| aie arene. 
td Ree Rare: CPLA eee? | 18.3-20.4 26-29 | uss ap he ad ees a 
Tacobelt Fo 70, Co. 30: 028. .... 21.33 30:94 tae tence Pere eater 
Qeads\ rolled. ators cease .| 1.47- 1.67 2.13- 2.42} 0.54 0.78 
Magnesium, drawn, annealed....| 4.18 6.06 1,67 2.42 
Magnesium-aluminum 
Al 8 Dowmetal A, cast........ 4.18 6.06 | 1} che died st ane ns Bek 2 
Monel metal. #7)... 05. 3S, Wee ss. y 16.48-17.95 23.89-26.03} 6.18-6.86) 8.96- 9.96 
NIGEL a at het toe eae aka 20.01-21.38 29,.01-31.01) 7.06-7.55)10.24-10.95 
Nickel-i ae C<.01 
IND 6 Bi Se tena OR as 5 21,28 30:86 © | . giercrtivepdin as resus « 
Ni 8 BAe Guth ceo depen eee ak 17.36 (19% Ni) 125.17 «$0 Anes eee eons 
NYO: eee ee. 8 eh <i 18.14 (26% Ni) |26:31 =| |. cou dee etme o's 
Palladium, drawn...... ee BE as 17.07 4.41 6.40 
Platinum, pure, drawn..........|16.67 24.18 6.42 9.32 
Pistinura-rhodiam RbLOs/ jon sk Jac attack ceiateee TU elles cee 6.47 9.39 
Rhodium, castic. 03.2.2 eVee ols 29.42 (d) 42, 6T (Gd) °°) UCL. . emerson se 
Silver, hard drawn............. 7.75 11.24 2.60 3.77 
Steel-C 
108 anmedied . ooo Cee econ ue ob scab allen aie ae 7.79 11.31 
WH as oye CM Gt Pe oe 19.22 27,88 ED ee ae 
= annealed. . 20.01 29.01 8.11 11.76 
ted rcp ape af 19.61 28.45 8.04 11.66 
Thntatean Ne ae Fare a fates ee 18.6 27.0 i hearin a 
Tin, Fouad, | pahtees. fe ap ue tel er oe toe 5. 69-7. 82 1.67 2.42 
Tobin’ bronze!?. ich: deste sine 3,2 4.5 | |) eT. de aeaalen See 
Tungsten, drawn............-. 35.5 51.49 14.81 21.48 
Ping rolled: hots» c4oneatherven. 7.8-10.20 11.4-14.79 | 2.9-8,73 | 4.3-5.40 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
COMPRESSIBILITY OF LIQUIDS 


Contraction in unit volume per atmosphere. 





Liquid. 


Acetone....... 


Amy] alcohol. . 
Benzene CeHe. 


Butyl alcohol. . 
Carbon disul- 
phide VOL" 


Carbon tetra- 


chloride..... 
Chlorobenzene 


CShloroform.... 


Ethyl acetate. . 
Ethyl alcohol.. 


Temp. Pressures in Coefficient, 


°C: atmospheres. Observer. 

0. 1-500 82 x10* Amagat, 1893 
0. 500-1000 59. 

6. | 1000-1500 47. oe 

99.5] 8.94-36.5 276. = 

viet 8 90.5 Rontgen, 1891 
12.9] 0.4-18 87. Suchodski, 1910 
34.9 2-18 100. 5 

99.9| 4.5-19 190. rg 

17.4 8 90. Réntgen 


1-500 66. Amagat, 1893 
1000-1500 51. e 


0 
49.2 
20. 100-200 90.7 Richards, 1907 
13 
35 


0.4-18 67. Suchodski, 1910 
: 0.4-18 ich es 
100. 04-18 127. 
Ov Ree ds 101. Grimaldi, 1887 - 
20.) eS... 1. Vs 128. He 
AD. 1EES.. d21002 162. s 
BOE CRS. dacs 204. a 
100. 8-9 211. Amagat 
100. 19-34 206.| ©. « 
20. 1-98 94. Richards&Stall, 
1904 
20. | 98.7-197.4 89. Richards&Stall, 
1904 
20. |197.4-296.1 80. Richards&Stall, 
1904 
12.2 0.4-17.5 163. Suchodski, 1910 
34.8 2-19 207. uy 
63. 8.6-34.3 293. Amagat, 1893 


78.5} 8.6-34.3 363. 
99. 8.6-36.5 523. 5 
13.3]  8.1-37.4 104. od 
28. 150-400 81. Barus, 1890 
65. 150-400 100. se 
100. 150-400 132. 


185. 150-400 245. s 
310. 150—400 1530. ee 
28. 150-200 86. 


100. 150-200 158. « 
310. 150-200. {| 4200. - 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
COMPRESSIBILITY OF LIQUIDS (Continued) 


Contraction in unit volume per atmosphere. 


Pressures in 
atmospheres. 


Coefficient. 





Observer. 


Liquid ose) 
Ethyl alcohol: a 
20. 
40. 
0. 
0. 
0. 
0. 
Ethyl bromide.} 10.1 
10.1 
13.7 
stip 
Ethyl! chloride. # 
ie 
62. 
99. 
. Ethyl iodide...} 10.6 
Fluor-benzene.| 13.9 
Sos 
99.7 
Glycerine.....] 14.9 
Mercury...... 0. 
15. 
Methyl acetate} 14.3 
99. 
Methyl alcohol) 0. 
0. 
14.7 
100. 
Nitric acid. ...| 20.3 
Palmitic acid. .| 65. 
100. 
Paraffine...... 64. 
100. 
Oil, almond. ..} 17. 
OVEN SM. 20.5 
turpentinée...}| 19.7 
Toluene....... 10. 
100. 
Xylene.......| 10. 
100. 


500-600 
900--1000 
1-500 
500-1000 
0.4-18.5 
2-19 
Pe OU0 
500-1000 
8.5-34.2 
12.7-382.8 
12.8-34.5 
1-500 
500-1000 
0.4-18 
0.4-18 
4.3-18.5 
1-10 
100-200 
8.1-37.5 
8.3-37 
1-500 
500-1000 
8.5-371 
8.7-37.3 
1-32 
20-100 
20-100 
20-100 
20-100 


Niywt oF 
ronan... 


96.x10~* ;Amagat, 1893 


112. 
125. 
do. 
73. 
64, 
52. 
89.6 
63.4 
113. 
138. 
103. 
69.2 
138. 
255. 
495. 
73.8 
56.2 
88. 
103. 
190. 
22, 
3.92 
3.76 
97. 
250. 
79.4 
58.3 
104. 
221. 
338. 
388. 
99. 
84. 
BOT. 7 
55. 
63. 
79. 
qo. 
150. 
74. 
132. 





“ 


Amagat 
Suchodski, 1910 
Amagat, 1893 


|Amagat 
Suchodski, 1910 


“ 


De Metz, 1890 
Amagat 
Richards, 1907 
Amagat 


eww eee 


| ce 
i “ 
|Quincke 
“ 


DeHeen, 1885 





HANDBOOK OF CHEMISTRY AND PHYSICS 
COMPRESSIBILITY OF LIQUIDS (Continued) 


Contraction in unit volume per atmosphere. 








Liquid. | Temp.| Pressures tu,,| Coefficient. Observer. 
Waterte.* os: 0. 1-25 52.5x10-* |Amagat, 1893 

10. 1-25 50.0 ‘s 

20. 1-95 ya ee « 

0. 25-50 51.6 3 

10. 25-50 49.2 s 

20. 25-50 47.6 e 

0. 100-200 | 49.2 a 

10. 100-200 | 46.1 ss 

20. 100-200 | 44.2 Q Y 

50. 100-200 | 42.5 5S 

100. 100-200 | 46.8 s 

0. 500-1000 | 41.6 * 

0. | 1000-1500 | 35.8 a 

0. | 1500-2000 | 32.4 Es 

0. | 2000-2500 | 29.2 # 

0. | 2500-3000 | 26.1 ‘f 

= aso) Ethel Sp 
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ELASTIC CONSTANTS FOR GASES 


For short ranges of pressure, at a constant temperature, the volume of 
& gas is inversely propernens to the pressure or pressure Xvolume =a 
aw. 


constant. (Boyle’s 


am 


For high pressures, the table below shows the relative volumes at various 
temperatures. The volume at 0° C. and 76 cm. pressure (1 atmosphere} 
being taken as 1,000,000. 


(From Smithsonian Tables.) 











"Oxygen. Air. 
Atm. 
‘0° 99°.5 199°.5 0° 99°.4 
100 9265 ol 2. Be | ee 9730 . 
200 | 4570 7000 9095 5050 7360 
300 3208 4843 6283 3658 5170 
400 2629 3830 4900 3036 4170 
500 2312 3244 4100 2680 3565 
600 2115 2867 3570 2450 3180 
700 1979 2610 3202 2288 2904 
800 1879 2417 2929 2168 2699 
900 1800 2268 2718 2070 2544 
1000 1735 PA WMC SY anes Suet ee 1992 2415 
Nitrogen. Hydrogen. 
Atm 
0° 99°.5 199°.6 0° 99°.3 
100 9910 
200 5195 7445 9532 5690 7567 
300 3786 5301 6715 4030 5286 
- 400 3142 4265 5331 3207 4147 
500 2780 3655 4515 2713 3462 
600 25438 3258 3973 2387 3006 
700 2374 2980 3589 2149 2680 
800 2240 277b 3300 1972 2444 
900 2149 2616 3085 1832 2244 
1000 2068 erie Ty L EI 1720 2093 
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200°.5 
9420 
6520 
4210 
3627 
3212 


2657 





: at Materials. 


Wood on wood, dry 
Wood on wood, soapy .............. 
Metals on oak, dry......... Ye ee 
Metals on oak, wet.......... sewers 
Metals on oak, soapy.............+. 
IVIGGHAM DMNCHTL, CIV... ose sires une 
Hemp on oak, dry 
PlomiaOuOak, Wel... 2-02 -+ec een 
CAT NOMOOME ORK. 6 soar os ce ce emus eo wiaile 
Leather on metals, dry.............. 
Leather on metals, wet.............. 
Leather on metals, greasy........... 
Leather on metals, oily.............. 
Metals on metals, dry............... 
Metals on metals, wet............-. 
Smooth surfaces occasionally greased. . 
Smooth surfaces continually greased. . 
Smooth surfaces, best results......... 
Steelion apate, dry: ......5..66.8--. 
Steel on agate, oiled................ 
MPTIMOMURUONC 60.5 cece oe at's sais rele 
Mermrmnnn StOHe. .) sear 
Masonry and brick work, dry........ 
Masonry and brick work, damp mortar 
Masonry on dry clay...............- 
Masonry on moist clay.............. 
Mueermenrth..J..............-:-- 
Earth on earth, dry sand, clay and 
MEIRCC CATED. cis ote ue veh as ae 
Earth on earth, damp clay........... 
_ Earth on earth, wet clay............ 
_ Earth on earth, shingle and gravel.... 


DL eee elena) © 19) 6 a 5ere aes 








friction. in degrees, 
.25=.50 14,0=26.5 
.20 iil #55 
.50—.60 26.5-31.0 
.24—.26 13.5-14.5 
.20 ite 05) 
.20-.25 11.5-14.0 
163 28.0 
.33 18.5 
.27-.38 15.0-19.5 
.56 29.5 
86 20.0 
20 13.0 
15 8.5 
.15—.20 8.5-11.5 
3 16.5 
.07—.08 4.0-4.5 
.05 3.0 
.03—,036 1.75-2.0 
.20 LL 
.107 6.1 
.380—.70 16.7-35.,0 
about .40 | 22.0 
.60—.70 33.0-35.0 
.74 36.5 
.O1 27.0 
.33 18.25 
.25-1.00 | 14.0-45.0 
.38-.75 21.0-37.0 
i> 45.0 
LOL 17.0 
.81-1.11 39.0-48 .0 
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COEFFICIENT OF FRICTION 
(From Rankine’s Compilation, 1858; Smithsonian Tables.) 


Coefficient of | Angle of repose 





RESISTANCE TO CRUSHING FOR VARIOUS MATERIALS 








Resistance to 
Material. crushing in Material. 
lbs. per sq. in. 

Brick: Granite..... 
soft burned..| 3000-6000 Limestone .. 
hard burned.| 4500-6500 Marble..... 
vitrified. .... 8500-25000 Sandstone. . 

Brownstone....| 7300-23600 "Pufat:..5.-. 

Concrete. ..... 


800-3806 | 








Approximate values in pounds per square inch. 


Resistance to 
erushing in 
lbs. per sq.in. 


9700-84000 
6000-25000 
7600-20700 
2400-29300 
7700-11600 
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TENSILE STRENGTH OF METALS 
(Selected from Smithsonian Tables.) 


Given in pounds per square inch. The values can be considered only as 
approximations. : 





Tensile Strength 
Metal. in lbs. per sq. in. 









Abaminui “Wire f jcoceb.o «steeper steaye orate eiotols ny cic eae 30000-40000 
Brass wites €diaeactoes Totes Seer 50000—150000 
Bronze wire, phosphor, hard draw. 110000—140000 
Bronze wire, silicon, hard drawn... ' 95000-—115000 
Bronze oie coeds steak ee eee eae <8 60000-75000 
Cobaltiincasti te ancter et ckes 0g ogee. Aah sates seer _ 33000 
Copper wirelehard: Grawiim. c: 1. 0. ca site © 1 rey 60000-70000 
German: silyexiees seks ec nee fetes 2 nels tetaetete a tars etaeaaga 40000-50000 
Goldi wires. 22a ae cere oe oe ete te teks etter 20000 
Tronyy case Se bes eee xs.c POR shapa rah are 4 latch aie a st ci eee 13000-33000 
Tron wwire; hard) drawn. s24. oc o4j40 7 Senet leis oe ees 80000-—120000 
fron jwire, annealed'c3 }.. ss «hen see cne ie css See 50000-60000 
Lead castror-drawn’s |... aetna cea arccmat atic cee aude einen 2600-3300 
Magnesium: hard: Grawnh . sis ¢clec es 3 dade nk vicls ws vine Pe 33000 
Moneli metal, cold drawn's|. ..« ose obit -e) vbitwisiaa ee 80000—100000 
Nickel: shard: drawit' . «..tcnamgss os «0's buisness seldsis oie wins 155000 
Palladium ....... BARES SAGO REED OO. Berets 4 | 39000 
Platinum wire... . 2.5.26... e eee eee eee eee eee ees 50000 
Silver wine. Bf 24 250242.9ee soa re le ae le re 42000 
atta She OE ORE AA! 3 Ri RR a Sei Grn EaY + 80000-330000 
Steel. wire, WAxsMUM... tases, ater cee eters + otek = reece = ene 460000 
Steel, specially treated nickel steel.............-.--. 250000 
Steel, piano wire, 0.033 in. diam...................- 357000-390000 
Steel, piano wire, 0.051 in. diam.................-.. 325000-337000 
"DAUR NIT loryee facies es cape’ ain ote sine ener ae Ps. gaa 3 130000 
Tin, cast’or drawn. . i. 2. 2. . SOS SORES AL ele 4000-5000 
Tungsten) Hardtdrawn .<[qp. se... vo ee ss oes oe oleae 590000 





MODULUS OF RUPTURE. TRANSVERSE TESTS FOR 
VARIOUS WOODS 


(Smithsonian Tables.) 


i ee 











Material. aetnacen Material. ates ori! 
ASI, Wnt O ase sere 10,800 Maple, sugar ....| 16,500 
Basswood ........ 8,340 Maple, white.....| 14,640 
Beech wneweerrstrs 16,200 Oak. red... cae 11,400 
Cedar renee. «2. 11,800 Oak, white.. ..... 13,100 
Cedar, white...... 6,300 Pine, white...... 7,900 
Cypress, bald..... 7,900 Pimejired}as. «poke 9,100 
Elm, white: ...... 10,300 Poplar.ang a . chien 9,400 
Pirin 0% 5... 13,270 Spruce, pine...... 10,000 
Hemlock......... 9,480 Walnut, black. ... 11,900 


Hickory, pignut...| 18,700 
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_ HARDNESS 


ScaLe or HARDNESS 
































1 Tale j 4 Fluorite 8 Topaz 
2 Rock salt or gypsum 65 Apatite 9 Corundum 
- 3 Calcite 6 Feldspar 10 Diamond 
7 Quartz 
HarpNeEss OF MATERIALS 

Agaters: fia BAY ey 6-7 Indium......... eA Te 
ATA GED. fc esse 33's 5 Lr Inidigney/ae.81e0. Sn 6-6.5 
LAOS Ce 2-2.5 Lingle Kevchacthibes ls Seer 6 i 7 
Adyminnm is fh) Ler. 3. 2-2 9eehdromrn(. Sad. TECILES. 4-5 
LAB Saar 9+ Kaolinites.« cisrtecta- ¢ .0-2.5 
IN 3? an O aia eee 2-35 MAM Cad: vu cea y eaters a,c 0 baby 
ADMIRE Yo chajok oo, iO hy Hea LTO... AE AS, con sreteart 0.6 
PANUDUACHG sceic 1. 2.2 WO6ss (OWl. Sah ek ous es 0.3 
AM WINOBDY cds cscs 5 3.0-3.3 Magnesium........... 2.0 
HN (LIC pete Agee rr 5 Muaonotite .  . oooh. 6 
ATEZONIEE ie... Fl. 375 Manganese........... 5.0 
Arsenic 3.5 Marbleo i455, 8 4 a5. 3-4 
Asbestos 5 Meerschaum 2-3 
Asphalt 1-2 Mioanried . ios SR TsIL 2.8 
PUI EEY Setehanice cos 6 Opal?. “ss; 4-6 
Barite: Cenme2se ie 3. +). 3.3 Orthoclase. 6 
Bell cetal 4 Osmium..... fod) 

eying ..i9 1 2s oe - 7.8 °|) Palladium...........5 4.8 
BSINPOUUEI 5 cree iore ss 24 5 2.5 PROSphOrusie: joss adele 0.5 
ISGMIGIAGIAl Lie... - 3 Phosphorbronze....... 4 
Lociity {eee 9.5 PEPER TOUTES oat eo aie iar 4.3 
IVER eek. Sf TEI: 3-4 Plat-iridium.......... 6.5 
Cadmium 2.0 || Rotassiunty% . sj. aqeysts 0.5 
eiarane oc 0-5... 0... 5 UI Ce 52% se kesichcis, ehh a 6 
DEA OS 3 Pyrite -anitiors art a.3 

HAO OUT hee a Vas, RUALUE. at cs ova oh 7 
arbors. 22.i2 waaenal> - 10.0 Rock salt (halite)..... 2 
Carborundum.....")... 9-10 Rose “Mecarasete at cen .5-3.0 

oh eee ee 0.2 Rubidium 9... .. 16. +% 0.3 
RONYOUIUUIG= So... 2 ves. 9.0; || Ruthenium: .>../7%... 6.5 
ULES Se Cee 2.5-38] Selenium. ............ 2.0 
US bt a 9 Serpentine. .....5..... 3-4 
Bihar ns ee 10 Silteon.... A eet Sen's 7.0 

- Diatomaceous earth... .|- 1S Eis Ne re ae 5-7 

apodlomite! 2A. de blo 3.5-4]| Silver chloride........ b.3 
UOT Soe) 3 aes ae 7-9 Becher yt. Sei tte. 0.4 
TG YN eS 6 Steel 5-8.5 
LTE tarts SAN 7 Stibnitea.=.h....... 2 
UUUE UE 2 ee 4 Strontiam feed... fc ae 1.8 
(SUES SS de Sa rd cual Sita goee Be ea aie .5-2.5 
PeMRinITGe se as. 1+ hel Palo. ~ ree. vrs 1 
OA ee 6.5-7 Palluriva St eek. 258 

Jl) >> a 4.5-6.5 “TET. § ee eR as ems: 2 .5-1.8 
Gold. . 2.5-3 "RODAS sat Aes ae 8 
feraphite.... 5... :. .-| 0,5-1 ourmaline.w sos... sah 738 

EEN We dieiele mad gard < 1,6-2 Wax (OF). Se ae into 0.2 
OSS 6 Wood's metal ic 3 
Hornblende............ 6.5 RINGS 9.8 « ees eee 2.5 
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SURFACE TENSION 
Compiled by T. Fraser Young and William D. Harkins 


MEANING oF SYMBOLS 


y =the surface tension in dynes per centimeter. 


Ay =the surface tension of a solution minus the surface tension 
of the pure solvent. 


-- air, means that the liquid was in contact with air (saturated 
with its own vapor). 


--vapor, means that the liquid was in contact with its own 
vapor. 


--N, and -- H, have corresponding meanings. 


-- also designates the surface between a pair of liquids at which 
the interfacial tension was determined. 
7 


% =weight % of the solute (i. e. the organic substance). 
f =gram formula weights per 1000 grams of solvent (i. e. water). 
°C =degrees Centigrade. 


°K =degrees Kelvin or Absolute. Temperature in ?>C =Tem-— 
perature in °K —273.1. | 
M.P., at the melting point. 
ke =the Eétvés Constant, in erg mole ~3 degree —1. 
weg? st d r_d(M/d)3 " 


dit dt 
where  =y (M/d)3 


M =mass of one gram formula weight of the 
substance 


7 


d=density of the substance. 





“i ~~. te w 
La -_ » 
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LIQUIDS AGAINST AIR 











Surface Surface | 
°C. tension, | °C tension, | kre 
Substance ¥ y 
Acetie acidiy.).ci sic... 20 27.6 50 DART hon ie 
~Apetone... (R .06.80.. 20 2807 60 18.6 1.9 
Benzéne.. oh fS.70.. 20°). | 282887)} 50 25.0 PPK 
Benzophenone.:....... |) 20 45-1 D0. ~©6 ATS 2.9 
M=DULyTIe Acid. cn 2... . 20 26.8 50 24:0, ~ | eseQne 
Carbon tetrachloride... || 20 26.8 50 PBA DA AON| 
Chlorobenzene............ 20 BRAS) 50 29.6 Dea 
Qa ee singe Oa 20 27.1 60 217. Deal 
Cyclohexane.......... 20 2553 Wig SONATAS 
Ethyl acetate.......... 20 23.9 50 20.2 2:3 
Ethyl aleohol.,.-...... 20 22.3 50 19 Ss letie ae 
Ethyl aay eo ea NY 20 17.0 x ie PDAs: 
Teirexane, HE) wei 20 18.4 40 1653-— f+; VE 
) Methyl : ates 2 OP OT WS ae 
PEOCEANES. 55 tas 0. 2s 8% 20 21.8 60 17.9 aa 
n-Octyl alcohol........ 20 74 pola ae: hig Ty een 
Phere. 20 40.9 50 Shee 1.85 
n-Propylamine......... 20 22-4: 45 19.4 1.9 
“Tilt at: Ogee a ear 20 28.43 || 50 25.0 PA 
Peep enenCeehine, . 45.7 42.0 95.9 36.9 3.3 
Tristearin. . =f . | 60 29.6 4130 24.7 5.35, 


Water.—See special table below. 


LIQUIDS AGAINST THEIR VAPORS 





Daher VeODUL | OV. JF 4O0 8 8 fy RMIT 202 of te tee 










Substance 





¥ 
Hydrogen..- -vapor 20.40. 1.912) 1.36 
IMEON. oe: - -vapor 28 4.45 | 2.0 
Nitrogen...- -vapor 90.0 6.2 2.0 
Oxygen... .- -vapor 90.0. 13.2 1.9 
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6 By oC, Y 2G Y 2G ¥Y 
-8 TF 04-105 17429" He 25 71.97 | 60 66.18 — 
—5 T6E4 | 154, \7304981| 30 Cle See 64.4 
0 75.6 | 18 73:05-1| 40 69.56 | 80 62.6 
5 74,9 | 20) \72276°|| 50 67.91 |100 58.9 
METALS 
Substance |Temp. y Substance Temp. ¥ 
°¢ °C 
Bismuth..- -H, | 400 375 || Mercury..- -air| 20 465 
Weadmean --H» | 400 445 || Tims.....--H» 1400 520 
FUSED SALTS 
AoC fe=aire|)4h2 126°] NaCl....--Nz |] 996 - 100 
573 113 
NaNO;..--N:2 | 559 106 
BiCl;.......-.-No.|..331 
NaSO.4 far -N2 990 185 
CaCl aie altelh Wine ee ; 
KLAR --N. | 986 82 





INTERFACIAL TENSION 
Surface. Tension at the Interface Between Two Liquids 


(Each liquid saturated with the other) 












Temp. 
Liquids °C ¥ Liquids OY 
Benzene- - Mer- Water - -Hepty- 
CUIY=.0.5 ot eel OU oode licAcid: > sae Zhi) 
Ethyl ether-- Water --n- 
Mercury...... 20 |379. Hexane: oe 1s ea 
Water -- Ben- Water --Mer- 
ZENG wee ero) OO .0U)|ssCUDV EL . a. koa 375 
Water --Carbon Water --n- 
tetrachloride. .| 20 45. Octane. oe 50.8 
Water - -Ethyl Water --n-Octyl 
8.5 
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VISCOSITY 


The coefficient of viscosity of a substance is defined as the 
tangential force per unit area of either of two horizontal planes 
at unit distance apart, one of which is fixed, while the other 
moves with unit velocity, the space being filled with the 
substance. 

In the case of a liquid flowing slowly through a long tube 
of small diameter, the volume V of liquid which escapes in a 
time ¢ is given by the equation, 

wpr* 

v 8lyn 

where p is the difference in pressure between the two ends of 

the tube; 7, its radius; J, its length and 7, the coefficient of 
viscosity. (Law of Poiseuille.) 

A more complete equation is now generally used: 


_ _mdgr't ( BG mn) 
1= 800 +2) q 


where 7 is the coefficient of viscosity;-d, the density in gm./cm$; 
r, the radius and 1 the length of the tube in cm.; @, the volume 
in em.® discharged in ¢ sec.; \ a correction to the length of the 
tube; h, the average head in cm.; m, the coefficient of the 
kinetic energy correction, m?/g; g, the acceleration due to 
gravity in cm./sec.?; v, the mean velocity in cm./sec. See 
Technologic Papers of the Bureau of Standards 100 and 112, 
1917 and 1918 for a full discussion. : 

The coefficient of viscosity is expressed in dyne-seconds per 
cm.? or poises. 

Specific viscosity is the ratio of the coefficient of viscosity 
of any substance to that of water at 0° C. or other specified 
temperature. 





t 


VISCOSITY OF WATER 


Coefficient of Viscosity C. G. 8, 


Temper- Specific 








ature “ia 
* oskin 
Co | Thorp Hedger | Hosking 1900 | Pingham amd] “4900” 
0 0.01778 0.01793 0.01792 1.000 
5 01510 . 01522 01519 . 849 
10 . 01303 .01310 . 013808 , 730 
15 01134 .01142 .01140 . 637 
20 . 01002 . 01006 01005 . 561 
25 . 00891 . 00893 . 00894 . 498 
30 00798 . 00800 . OOSOL . 446 
35 . 00720 . 00724 . 00723 .404 
40 . 00654 . 00657 . 00656 . 367 
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VISCOSITY OF WATER (Continued) 


Coefficient or Viscosity C. G. S. 








Specific 











Temper- Viscosity 
“oC” Thorpe-Rodger . Bingham and BEI 
. 1894 Hosking 1909 | Jackson, 1917 _ 
45 . 00597 . 00600 . 00599 . 335 
50 .00548 . 00550 . 00549 . 307 
55 - 00506 . 00508 - 00506 . 283 
60 . 00468 . 00469 . 00469 . 262 
65 . 00436 . 00436 . 00436 . 243 
70 . 00406 . 00406 . 00406 . 226 
75 . 00380 . 00380 . 00380 .212 
80 . 00356 . 00356 .00357 . 199 
85 00335 00335 00336 . 187 
90 00316 00316 00317 .176 
95 60299 00300 00299 . 167 
100 00283 00284 * 00284 .158 
EZGame) iteebotiarmeil| ye. Ud Oboe . 124% 
153 Ji tiesto TE Eo. chat Bag Aas 10s 


_* Values by Haas, 1894. 


VISCOSITY OF WATER BELOW 0° C. 


White-Twining, 1914 
Soe Se aes ERR eee Ree eS Se ee 








Temperature Coefficient of Temperature Coefficient of 
Viscosity . Viscosity 
O°C. ; 0.01798 ~7.23 0.02341 
—2.10 : .01930 —8.48 . 02458 
—4.70 02121 -—9.30 . 02549 
—6.20 | 02250 || 


U 
VISCOSITY OF LIQUIDS 


Coefficient of viscosity of liquids including elements, organic and 

















inorganie compounds, and mixtures. C. G. S. units. 
eh Temp. | Coefficient 
Liquid. °C. of viscosity. Observer. 
 Acetaldehyde....... 20 0.0022 | Mussell-Thole-Dunstan, 1912 
Acetanilide......... 130 - 0190 Thorpe-Rodger, 1894 
Acetic pa P< xg nin 20 -01219 | Thorpe-Rodger, 1894 


Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodyger, 1894 
Thorpe-Rodger, 1894 
Faust, 1912 





ee a 
HANDBOOK OF CHEMISTRY AND PHYSICS 
VISCOSITY OF LIQUIDS (Continued) 








Coefficient 











a Temp. 
Liquid. °C. ef viscosity. Observer. 
a ———— 
Acetic acid: 18 . 0130 Faust, 1912 ; 
41 . 0100 Faust, 1912 
59 . 0070 Faust, 1912 
70 . 0060 Faust, 1912 
100 . 0043 Faust, 1912 
anhydride....... n 0 ~ 0124 Faust, 1912 
18 . 0090 Faust, 1912 
100 . 0049 Faust, 1912 
Acetare.....5.. leah 20 . 0033 Thorpe-Rodger, 1894 
—13 . 0047 Faust, 1912 
—10 00450 | Faust, 1912 
0 00395 | Faust, 1912 
14.5 . 00330 | Faust, 1912 
19 .00303 | Faust, 1912 
35 .00278 | Faust, 1912 
41 00280 | Faust, 1912 
Ainpliquid. .5.....5 butlhe- = « . 0033 Forch, 1900 
—192.3 00172 | Verschaffelt, 1917 
Alcohol. See Ethyl 
alcohol. 
Allyl alcohol....,.. 0 02144 | Thorpe-Rodger, 1894 
20 01361 | Thorpe-Rodger, 1894 
40 00911 | Thorpe-Rodger, 1894 
60 00642 | Thorpe-Rodger, 1894 
80 00470 | Thorpe-Rodger, 1894 
EuNlINO servers sigue eels 130 00506 | Mussell-Thole-Dunstan, 1921 
Ammonia, NHs..... | —33.5 00266 | Fitzgerald, 1912 
Amy] acetate...... 10 0106 Pribram-Handl, 1912 
20 0089 Pribram-Handl, 1912 
30 . 0077 Pribram-Handl, 1912 
40 . 0065 Pribram-Handl, 1912 
Aniline s .iciawtire.s <4 20 . 0440 Wijkander, 1897 
30 . 0319 Wijkarder, 1897 
40 0241 Wijkander, 1897 
50 0189 Wijkander, 1897 
0 0865 Faust, 1912 
AnisOb goth 3.00. 2 20 0111 Gartenmeister 
Benzene......+:+-+ 0 00902 | Thorpe-Rodger, 1894 
20 00649 | Thorpe-Rodger, 1894 
40 00492 | Thorpe-Rodger, 1894 
60 00390 | Thorpe-Rodger, 1894 
80 00327 | Thorpe-Rodger, 1894 
0 00850 | Faust, 1912 
19.4 00619 | Faust, 1912 
50 00418 | Faust, 1912 
Benzylamine....... 25 0159 Mussell-Thole-Dunstan, 1912 
Benzylaniline....... 130 0120 Mussell-Thole-Dunstan, 1912 
Bismuth ....0s.s-e8+ 2 0161 Pliiss, 1915 
. 365 0146 Pliss, 1915 
PBNOMING «04% x. ble oie 16 010 Thorpe-Rodger, 1894 
Butyl alcohol...... 0 05185 | Thorpe-Rodger, 1894 
20 02947 | Thorpe-Rodger, 1894 
40 01780 | Thorpe-Rodger, 1894 
60 01136 | Thorpe-Rodger, 1894 
80 00762 | Thorpe-Rodger, 1894 
100 00534 | Thorpe-Rodger, 1894 
Butyric acid....... 0 02284 | Thorpe-Rodger, 1894 
20 01538 | Thorpe-Rodger, 1894 
40 01117 | Thorpe-Rodger, 1894: 
60 .00853 | Thorpe-Rodger, 1894 
80 .00678 | Thorpe-Rodger, 1894 
22. 100 .00545 | Thorpe-Rodger, 1894 _ 
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cot ae ee oe 
s * 


Liquid.» 





Carbon dioxide, liquid 
pressure, 59 atm. 


_ pressure, 72 atm: 
disulphide... ...... 


tetrachloride. .... 
Chloroform........ 
1 





Carbolic acid. See. 
Dp ; 

Copal lao’). owl. 

Diethylamine....... 


Diethylaniline, ..... 
Oimethylaniline. ... 
Dimethyl-a-naph- 
thylamine...... 
Dimethy]-6-naph- 
“ thylamine...... 
Diphepyiaans i t 
ther (diethyl-)..... 






Ethyl acetate...... 


Cnt ae 
bromide. 
formate. 
iodide. . “ 
maAIstot ssl ke: 
_ Ethylene bromide... 








4 
4 


Temp. 
Ge 





20 
40 


Coefficient 
. of viscosity. 





~0163 
-0118 


: 00715 
* 00615 
+.00500 


4.80 
- 00346 
- 00367 
- 0195 
- 01285 


. 00868 


. 00952 
- 0104 

. 00286 
- 00276 
- 00258 
- 00234 
. 00212 
. 00226 
. 00300 
- 00250 
- 00215 
- 0051 


. 0035 
. 01770 
. 01449 
. 01192 
. 00990 
- 00827 
. 00698 
+ 00591 
. 010786 
. 0204 
- 90392 
- 00402 
- 00583 
, 03016 
- 02435 
~ 01716 
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VISCOSITY OF LIQUIDS (Continued) 
SS 


Observer. 





Gartenmeister, 1890 
Gartenmeister, 1890 
Gartenmeister,. 1890 


“Warburg-Babo, 1882 


Warburg-Babo, 1882 
Warburg-Babo, 1882 
Warburg-Babo, 1882 
Phillips, 1912 
Phillips, 1912 

Faust, 1912 

Faust, 1912 

Faust, 1912 
Thorpe-Rodger, 1894 
‘Thorpe-Rodger, .1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Faust, 1912 

Faust, 1912 

Faust, 1912 

Faust, 1912 


Metz, 1903 

Kournakoff-Zemezuzny, 1912 
Mussell-Thole-Dunstan, 1912 
Mussell-Thole-Dunstan, 1912 
Mussell-Thole-Dunstan, 1912 


MusselE-Thole-Dunstan, 1912 


Mussel-Thole-Dunstan, 1912 
Mussel Thole-Dunstan, 1912 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 

Baker, 1912 

Faust, 1912 

Faust; 1912 

Faust, 1912 

Pribram-Handl, 1878 
Pribram-Handl, 1878 
Pribram-Handl, 1878 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
Kernot-Pomilio, 1912 
Mussell-Thole-Dunstan, 1912 
Thorpe-Rodger, 1894 


Thole, 1912 


Thorpe-Rodger, 1894 
Thorpe-Rodger, 1894 
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VISCOSITY OF LIQUIDS (Continued) 


Liquid. 





dthylene bromide . . 
chloride......+---- 


Eugenol.........-- 
Formic acid.......- 


Glucose... 0. .nes 


Glycerine......++++ 


Glycerine.........- 
Glycol 
Heptane... 





exane ee cieresare sis 


Hydrogen....:..+-- 
Tsoamyl-amine...... 
Jsobutyl-amine..... 
Jsobutyric acid..... 
Tsoeugenol......... 
Isoheptane........- 


Tsohexane....,.++++ 


Isopentane.....+.+- 


Tsoquinoline........ 
Taogafrol.. os. sc. Sd 
Menthol. .0... se cuie 
Mercury’... ... 55 le 


Methyl acetate..... 
alcohol 


amine......- “ 
aniline.........-> 
pam AE 





or Wr 00 






















































Coefficient 


. 01280 
. 00895 
. 01128 
. 00833 
. 00470 
. 06931 
. 02262 
. 01804 
- 01465 
. 01224 
. 01025 
1600. 
27000. 
42.20 
25.18 
13.87 
8.30 
4.94 
.0218 
.00519 
. 00410 
- 00344 
. 00276 
. 00397 
- 00320 
. 00264 
. 00221 
- 00011 
. 00724 
- 00553 
1.318 


. 00477 
. 00379 
. 00309 
- 00371 
- 00300 
- 00247 
. 00273 
- 00223 
- 0357 
- 03981 
- 069 

. 0184 
. 0170 
» 0157 
, 0122 
01015 
+ 00928 
- 01661 
- 01547 
- 01476 
- 01263 
. 01079 
. 00975 
- 00478 
- 00813 
. 00591 
- 00450 
- 00349 
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of viscosity. 


. 2672 © 


Observer. 


Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 





1894 
1894 
1894 
1894 
1894 


Dunstan-Hilditch, 1912 
Gartenmeister, 1890 


Gartenmeister, 
Gartenmeister, 
Gartenmeister, 
Gartenmeister, 


1890 
1890 
1890 
1899 


Tammann, 1899 
Tammann, 1899 
Schéttner, 1878 
Schéttner, 1878 
Schéttner, 1878 
Schéttner, 1878 
Schéttner, 1878 


Arrhenius 


Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Yhorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 


Verschaffelt, 1 


Mussell-Thole-Duns‘an, 
Mussell-Thole-Dunstan, 


1894 
1894 
1894 
1894 
1894 
1894 
1894 
1894 
917 


Thorpe-Rodger, 1894 
Dunstan-Hilditch, 1912 


Thorpe-Rodger, 1894 
Thorpe-Rodger, 1 

Thorpe-Rodger, 
Thorpe-Rodzer, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
er, 
Mussell-Thole-Dunstan, 


Thorpe-Rod 


1912 


Dunstan-Hilditch, 1912 


Heydweiller 
Koch, 1881 
1881 
1881 
1881 
1881 
1881 
1915 
1915 
1915 
1915 
1915 


Pliiss, 1915 


Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 
Thorpe-Rodger, 


Fitzgerald, 1912 


Kournakoff-Ze: 


mozuzny, 1912 
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VISCOSITY OF LIQUIDS (Continued) 














eat Temp. | Coefficient 4 
Liquid. °C, of viscosity. Observer. 
Methyl aniline..... 25 . 0202 Mussell-Thole-Dunstan, 1912 
jodideiras.’.4e~bias ib 0 00594 
20 . 00487 
40 . 00409 
Nitric acid......... 0 . 02275 
; 10 01770 
Octane fee}. ase eek 0 . 00703 | Thorpe-Rodger, 1894 
20 . 00538 | Thorpe-Rodger, 1894 
. 40 00428 peorper Bowser, 1894 
Oil) castor... feet .« 10 24.2 Kahlbaum-Raber, 1918 
20 9.86 Kahlbaum-Raber, 1918 
30 4.51 Kahlbaum-Raber, 1918 
40 2.31 Kahlbaum-Raber, 1918 
100 . 169 Kahlbaum-Raber, 1918 
cylinder, filtered. . 37.8 2.406 Archbutt-Deeley, 1912 
100 . 187 Archbutt-Deeley, 1912 
ft GATE orcs alas Sef. 4 37.8 4.224 Archbutt-Deeley, 1912 
100 .240 Archbutt-Deeley, 1912 
linseed, ..... . a5{7.1. 30 .331 White, 1912 
50 .176 White, 1912 
: 90 071 White, 1912 
machine, light.... 15.6 1.138 Archbutt-Deeley, 1912 
37.8 .342 Archbutt-Deeley, 1912 
“ 100 . 049 Archbutt-Deeley, 1912 
heavy ... Kuss. px 15.6 6.606 Archbutt-Deeley, 1912 
37.8 1,274 Archbutt-Deeley, 1912 
alive... -eICl. os 10 1.38 Higgins, 1914 
20 840 Higgins, 1914 
40 . 363 Higgins, 1914 
70 .124 Higgins, 1914 
PANE sa0.. UOT. 4a: 0 25.3 Meyer 
10 3.85 Meyer 
20 1.63 Meyer 
30 -96 Meyer 
soya bean....... 30 -406 White, 1912 
50 ‘206 |. White, 1912 
90 .078 White, 1912 
sperm... .i 01. .l3 | 15.6 .420 Archbutt-Deeley, 1912 
37.8 .185. Archbutt-Deeley, 1912 
100 . 046 Archbutt-Deeley, 1912 
Pentanel.......... 0 . 00283 | Thorpe-Rodger, 1894 
20 - 00232 | Thorpe-Rodger, 1894 
Phenol. bis). seb! 18.3 127 Searpa, 1903 . 
90 - 0126 Scarpa, 1903 
Potassium bromide 745 .0148 Lorenz, 1912 
‘ 775 0134 Lorenz, 1912 
805 0119 Lorenz, 1912 
i Ate as a 334 021 
358 017 
333 . 0297 Lorenz, 1912 
418 . 0200 Lorenz, 1912 
Propionic acid...... 10 . 0125 Rellstab, 1868 
. ‘ 20 0107 Rellstab, 1868 
40 0080 Rellstab, 1868 
Propyl acetate..... 10 . 0066 Pribram-Handl, 1879 
20 . 0059 Pribram-Handl, 1879 
40 - 0044 Pribram-F'.ndl, 1879 
aloobols...5l.: 0 - 03882 | Thorpe-rodger, 1894 
20 - 02255 | Thorpe-Rodger, 1894 
40 01403 | ‘Thorpe-Rodger, 1894 
60 -00919 | Thorpe-Rodger, 1894 
80 00628 | Thorpe-Rodger, 1894 
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VISCOSITY OF LIQUIDS (Continued) 


OO a 0 >>>» 








Liquid. Temp. | Coefficient | Observer. 
les of viscosity. | ; 
Propyl aldehyde.... 10 . 0047 Thorpe-Rodger, 1894 — 
20 0041 Thorpe-Rodger, 1894 
; 40 . 0033 Thorpe-Rodger, 1894 
IDLO enetarsietsrsiets 0 .00645 | Thorpe-Rodger, 1894 
20 .00517 | Thorpe-Rodger. 1894 
F 40 .00291 | Thorpe-Rodger, 1894 
chloride.........- 0 . 00436 | Thorpe-Rodger, 1894 
20 . 00352 | Thorpe-Rodger, 1894 
: ( 40 . 00291 | Thorpe-Rodger, 1894 
Salicylic acid. ...i0.. 10 . 0320 Relistak, 1868 
20 0271 Rellstan, 1868 
40 . 0181 Rellstab, ee 
Sodium bromide.... 762 - 0142 Lorenz, 19 
780 . 0128 Lorenz, 1912 
ehloride.. ,....... 841 . 0130 Lorenz, 1912 
896 0101 Lorenz, 1912 
924 - 0097 Lorenz, 1912- 
nitrateel. . xsiiotl= 308 . 02919 | Lorenz, 1912 
348 . 02439 | Lorenz, 1912 
398 .01977 | Lorenz, 1912 
418 . 01828 | Lorenz, 1912 
Sugar -G il. .vaiaati~ 124.6 | 1900 Tammann, 1899 
109 28000 Tammann, 1899 
Sulphurivs. .volsoit. 86 w22, Rotinjanz, 1908 
100 16 Rotinjanz, 1908. 
110 12 Rotinjanz, 1908 
170 320 Rotinjanz, 1908 
180 550 Rotinjanz, 1908 
187 560 Rotinjanz, 1908 
200 500 Rotinjanz, 1908 
300 24 Rotinjanz, 1908 
340 6.2 Rotinjanz, 1908 
380 2.5 Rotinjanz, 1908 
420 1.13 Rotinjanz, 1908 
448 .80 Rotinjanz, 1908 
Sulphur dioxide, liquid] —-33.5 095508] Fitzgerald, 1912 
—10.5 . 004285] Fitzgerald, 1912 
0.1 . 003936] Fitzgerald, 1912 
Sulphuric acid...... 20 -22 Graham. 1849 
a142 .31953 | Poiseuille 
Toluene Meh «cox nod 0 .00768 | Thorpe-Rodger, 1894 
20 .00586 | Thorpe-Rodger, 1894 
40 .00466 | Thorpe-Rodger, 13894 
60 .00381 | Thorpe-Rodger, 1894 
Turpentine......... 0 .0225 | Glaser 
10 .0178 Glaser 
2 . 0149 Glaser 
30 . 0127 Glaser 
Turpentine, Venice 17.3 | 1300 Landenburg, 1906 
Xylene (xylol): 
OFtho..che00eSdN! 0 .01102 | Thorpe-Rodger, 1894 
20 .00807 | Thornpe-Rodger, 1894 
40 .00623 | Thorpe-Rodger, 1894 
MGA, 4005 ees « 0 .00802 | Thorpe-Rodger, 1894 
20 .00615 | Thorpe-Rodger, 1894 
40 .00491 | Thorpe-Rodger, 1894 
PATS. dio & J hisie.e 3 20 .00643 | Thorpe-Rodger, i894 
40 .00508 | Thorpe Rodger, 1894 
Zino... bik son bers 380 . 0168 Pliiss, 1915 
357 . 0142 Pliiss, 1915 
389 . 0131 Pliiss, 1915 
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“Coefficient of viscosity of gases and vapors. C. G. S. units. 








_——-_ 


Temp. Coefficient 





Gas or vapor. C. gab Moosihe? Observer. 
Acetic acid, vap...... 119.1 17, 0 x 10 Se i td 1881 
Acetone, vap......... 0 2.5 Puluj, 18 

18 a6 Puluj, isd 
Aire. clOWE . ctoacktspen1f1] }—21-5 a7 .3 Puluj, 1874 
0 170.5 Puluj, 1874 
197.3 253.8 Puluj, 1874 
272.4 284.0 Puluj, 1874 
340 304.0 Puluj, 1874 
0 167.9 Schumann, 1884 
10 172.4 Schumann, 1884 
20 178.0 Schumann, 1884 
30 H83.6  ¢ Schumann, 1884 
40 189.6 Schumann, 1884 
i 60 202.2 Schumann, 1884 
80 215.3 Schumann, 1884 
100 219.0 Schumann, 1884 
—24.4 163.9 Breitenbach, 1901 
0 173.3 Breitenbach, 1901 
15 180.7 Breitenbach, 1901 
99.1 220.3 Breitenbach, 1901 
182.4 255.9 Breitenbach, 1901 
302.0 299.3 Breitenbach, 1901 
15 181.0 Markowski, 1904 
99.6 221.0 Markowski, 1904 
0 171.0 Hogg, 1905 
0 170.0 Grindlay-Gibson, 1908 
0 171.0 Fisher, 1909 
20.2 181.2 Gilchrist 
23 184.40 ‘Probable value,” 
Millikan, 1913 
0 172.4 Vogel, 1914 
Alcohol. See ethyl, 
methyl, ete. 
Ammonia, ........5% 0 96 Graham, 1846 
20 108 Graham, 1846 
Argon...... . a 0 210.4 Schultz, 1901 
14.7 220.8 Schultz, 1901 
17.8 224.1 Schultz, 1901 
99.7 273.3 Schultz, 1901 
183.7 322.1 Schultz, 1901 
Benzene, vapor....... 0 68.9 Schumann, 1884 
19 79.2 Schumann, 1884 
70.1 100.7 Schumann, 1884 
100 117.6 Schumann, 1884 
Bromine, vapor... ... 285.9 351 1 Rankine, 1914 
338.8 170.5 Rankine, 1914 
372.8 198.5 Rankine, 1914 
412.8 207.9 Rankine, 1914 
452.8 227 .3 Rankine, 1914 
493.4 248.0 Rankine, 1914 
Bromoform, yapor.. Ws, We 253.0 Steudel, 1882 
Butyl alcohol 
normal vapor .... 116.9 143 Steudel, 1882 
tertiary vapor. . 82.9 160 Steudel, 1582 
chloride, normal vapor 78 149.5 Steudel, 1882 
iodide, vapor....... 130 202 Steudel, 1882 
Bat ic acid, vapor .. 161.7 130.0 Meyer-Schumann, 188} 
on dioxide,.....- 0 141.4 Graham, 1846 
20 160.0 Graham, 1846 
20 161.4 Maxwell, 1860 
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Temp. Coefficient 








Gas or vapor. C Ofleiseosiuy: Observer. 
Carbon dioxide....... 20 166.0 Mayer Seen 1873 + 
— 94 129.4 Breitenbach, 1901 
0 139.0 Breitenbach, 1901 
15 145.7 Breitenbach, 1901 
99.1 186.1 Breitenbach, 1901 
182.4 222.1 Breitenbach, 1901 
302.0 268.2 Breitenbach, 190] 
12.6 145.0 Roberts, 1912 
pressure, 1 atm.... 20 148.0 Phillips, 1912 
30 153 Phillips, 1912 
32 155 Phillips, 1912 
35 156 Phillips, 1912 
40 157 Phillips, 1912 
pressure, 20 atm... 20 156 Phillips, 1912 
pressure, 40 atm... 20 166 Phillips, 1912 
pressure, 50 atm... 20 177 Phillips, 1912 
pressure, 56 atm... 20 186 Phillips, 1912 
disulphide, vapor... 16.9 92.4 Puluj, 1874 
monoxide.......... 0 163.0 Graham, 1846 
20 184.0 Graham, 1846 
—149.2 86.9 Zimmer, 1912 
—78.9 128.7 Zimmer, 1912 
—42.3 148.3 Zimmer, 1912 
0.0 168.9 Zimmer, 1912 
11.4 174.9 Zimmer, 1912 
tetrachloride, vapor 76.7 195.0 Steudel, 1882 
Chlorine’... -cene ees 0 128.7 Graham, 1846 
20 147.0 Graham, 1846 
12.7 129.7 Rankine, 1912 
99.1 168.8 Rankine, 1912 
Chloroform, vapor. ... 0 95.9 Puluj, 1874 
17.4 102.9 Puluj, 1874 
0 99.0 Breitenbach, 1901 
17.4 103 Breitenbach, 1901 
61 189 Breitenbach, 1901 
Cyanogen)y i4-3... 20h 0 94.8 Graham, 1846 
20 107.0 Graham, 1846 
Ether (diethyl-), vapor 0 68.9 Puluj, 1874 
16.1 1B .2 Puluj, 1874 
36.5 79.3 Puluj, 1874 
Ethyl] acetate, vapor... Ci'foe! 152.0 Meyer-Schumann, 1881 
alcohol, vapor...... 0 87.4 Puluj, 1874 
16.8 88.5 Puluj, 1874 
78.4 142.0 Steudel, 1882 
bromide, vapor..... 38.4 186.5 Steudel, 1882 
butyrate, vapor..... 119.8 160.0 Meyer-Schumann, 1881 
chloride, vapor..... 0 93.& Graham, 1846. 
i 20 105.6 ~Graham, 1846 
16.4 94.1 Obermayer, 1875 
63.5 105.0 Obermayer, 1875 
157.3 144.0 Obermayer, 1875 
formate, vapor..... 53.7 156.0 Meyer-Schumann, 188] 
iodide, vapor....... 72.3 216.0 Steudel, 1882 
Ethylene 24 ocee 0 96.6 Graham, 1846 
20 109.0 Graham, 1846 
—21. 89.1 Breitenbach, 1901 
15 101.6 Breitenbach, 1901 
99.3 127.8 Breitenbach, 1901 
182.4 153.0 Breitenbach, 1901 
302.6 182.6 Breitenbach, 1901 
—75.7 69.9 Zimmer, 1912 
—44.1 76.9 Zimmer, 1912 
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VISCOSITY OF GASES (Continued) 


Gas or vapor. 





Ethylene ....... ate 


bromide, vapor..... 
cebloride, vapor..... 


Hydrogen sulphide... . 
Iodine, vapor.... ys 
Tsobutyl acetate, vapu. 


alcohol, vapor...... 
bromide, vapor... .. 
butyrate, vapor.... 
chloride, vapor..... 
iodide, vapor.. 
Isopropyl alcohol, “vapor 
bromide, vapor... .. 
chloride, vapor. . 





ASryptoding § 20 < lei os « 
Mercury, vapor...... 
Methane..... Re an 


Methyl acetate, vapor. . 
alcohol, vapor...... 
GHIDTING . cede soins Jo's 


PMACPOROR ols Guess e's sn. » 


Nitric oxide.......... 
Nitrous oxide........ 








won o OW ABRWOMRAWHSR 


Cc COW RE 
i 
ANSSONSSUNSHHWORTRNMDOOSCSCONSCONOHOOHID 


oo 
OAPRNAONOOHOS 


one w 


wnioin 
CHOMmRNIWON 





ee 


Observer. 





Zimmer, 1912 
Zimmer, 1912 
Zimmer, 1912 
Steudel, 1882 
Steudel, 1882 
Schultz, 1901 
Schultz, 1901 
Schultz, 190L 
Schultz, 1901 
Graham, 1846 
Obermayer, 1877 
Puluj, 1878 

Maxwell, 1868 
Rossander, 1900 
Breitenbach, 1901 
Breitenbach, 1901 
Breitenbach, 1901 
Breitenbach, 1901 
Breitenbach, 1901 
Roberts, 1912 

Jeans, 1916 

Graham, 1846 
Graham, 1846 
Rankine, 1915 
Rankine, 1915 
Schumann, 1884 
Schumann, 1884 
Steudel, 1882 

Steudel, 1882 
Meyer-Schumann, 1881 
Steudel, 1882 

Steudel, 1882 
_Steudel, 1882 
*Steudel, 1882 

Steudel, 1882 

Steudel, 1882 
Rankine, 1915 

Koch, 1883 

Koch, 1883 

Koch, 1883 

Graham, 1846 
Graham, 1846 
Meyer-Schumann, 1881 
Steudel, 1882 

Graham, 1846 
Graham, 1846 
Breitenbach, 1901 
Breitenbach, 1901 
Breitenbach, 1901 
Breitenbach, 1901 
Breitenbach, 190t 
Steudel, 1882 
Rankine, 191¢ 
Graham, 1846 
Graham, 1846 
Obermayer, 1875 
Obermayer, 1875 
Obermayer, 1875 
Graham, 1846 
Granam, 1846 
Graham, 1846 
Graham, 1846 
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VISCOSITY OF GASES (Continued) 

















Temp. Coefficient 
Gas or vapor. C. ne incbarive Observer. 
{. 
Nitrous oxide ........ —21.5 124.9 Obermayer, 1875 
53.6 160.6 Obermayer, 1875 
100.3 182.9 Obermayer, 1875 
Oxygen... hos. Cone: 20 212.0 Graham, 1846 
15.4 195.7 Obermayer, 1876 
53.5 215.9 Obermayer, 1876 
20 206.0 Meyer-Springmuhl, 1873 
Propy] alcohol, vapor. . 97.4 142.0 Steudel, 1882 
bromide, vapor... . . 70.8 184.5 Steudel, 1882 
iodide, vapor....... 102 210.0 Steudel, 1882 
Sulphur dioxide... ... 0 122.5 Graham, 1846 
20 138.0 Graham, 1846 
Water, vapor....:... 0 90.4 Puluj, 1874 
16.7 96.7 Puluj, 1874 
100 132.0 Meyer-Schumann, 1881 
15 97.5 Kundt-Warburg, 1875 
Kenon Ae eC ose 15 222.0 Rankine, 1910 
VISCOSITY OF SOLIDS 
C. G, 8. Units. 
Substance. sep. paces ania Observer. 
Glass, soda....... 575 11 X10] Trouton and Andrews, 1904 
Ice, glacier....... | Hehsd as 12 X10 | Deelev, 1908 
Menthol. cas. > 14.9 2 X10 | Heydweiller, 1897 
Pitch 2s. ccmaaeor 0 51 X10 | Trouton and Andrews, 1904 
y : 15 1.2 X 10 | Trouton and Andrews, 1904 
Turpentine, Venice 18.3 | 1300 Trouton and Andrews, 1904 
Wax, shoe makers... 8 4.7 X 106 | Trouton and Andrews, 1904 
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VISCOSITY OF AQUEOUS. GLYCEROL SOLUTIONS 
FOR CALIBRATION 
From the data of M. L. Sheely, Indust. and Eng. Chem., 24, 1060, (1932) 

















Viscosity : % Viscosity 
. Sp, gr. soa 
2ah/diic| Give 25*/35°C| Clve 
20° | 25° | 30° 20° 25° 30° 
1 0 893)0.800)1.12720) 50 6.050). 5.041) 4.247 
al 1 912/0.817) 1.12995) 51 | 6.396) 5.319 4.467 
1 2 935/0. 836] 1.13265] 52 6.764) 5.597! 4.709 
1 3 9590. 856] 1.13540) 53 7.158} 5.910) 4.957 
1 4 984/0.877] 1.13815] 54 7.562} 6.230) 5.210 
i 5 -010}0-. 900!) 1.14090) ° 55 72997| 6.582! 5.494 
1 6 037|\0.924] 1.14365) 56 8.482) 6.963} 5.816 
s a .064/0.948]) 1.14640! 57 9.018, 7,394) 6.148 
i 8 :092|0.972)| 1.14915) 58 9.586! 7.830] 6.495 
1 9 -121/0..997} 1.15185} 59 |10.25 8.312 6.876 
1 10 .153/1.024] 1.15460} 60 |10.96 | 8.823 7.312 
Te tk 1l .186/1.052] 1/15735} 61 /11.71 9.428) 7.740 
1 12 -221)1.082/ 116010} 62 |12.52 10.11 | 8.260 
1 13 -256/1.112] 1.16285] 63 /13.43 |10.83 8.812 
1 14 - 29211. 143] 1.16560] 64 |14.42 11.57 | 9.386 
1 15 -331/1.174] 1.16835} 65 /15.54 |12.36 10,02; 
1 16 -370|1.207] 1.17110] 66 |16.73 13.22. |10.68 
1 177i ¢ 1.244! 1.17385) 67 |17.96 [14,18 111.45 
1 18 .453)1.281] 1.17660} 68 {19.40 115.33 12.38 
1 19 -495/1.320) 1.17935} 69 |21.07 |16.62 13.27 
1 20 .542)/1.360) 1.18210} 70 |22.94 117.96 14:32 
1 21 .592}1.403] 1.18480} 71 [25.17 119.53 15.56" 
1 22 : 1.447) 1.18755) 72 |27.56 |21.29 |16. 88 
ba be 23 1.494) 1.19025; 73 |30.21 |23.28 |13_ 34 
ne 24 1.541} 1.19295) 74 133.04 /25.46 19.93 
1 25 1.590) 1.19565) 75. |36.46 |27.73 |21. 68 
1 26 |1.641] 1.19840| 76 |40.19 |30.56 23.60 - 
1 27 1.695) 1.20110} 77 144.53 |33.58 25.90 - 
1 28 1.752) 1.20380) 78 |49.57 {87.18 |98' 68 
1 29 2\1.812] 1.20655) 79 |55.47 |41.16 |31.62- 
1 ' 30 1.876) 1.20925) 80 |62.0 /45.86 134.92 
z 31 1,942] 1.21190) 81 169.3 {51.02 38.56 
1 32 2.012) 1.21455} 82 /77.9 [56.90 42.92 
1 33 2.088] 1.21720] 83 |87.9 {64.2 47.90 
1 34 2.167] 1.21990) 84 |99.6 |72.2 1[53) 63 
1 35 10/2. 249) 1.122255} 85 |112.9 |81.5 60.05 
1 36 2.335] 1.22520} 86 /129.6 |92 6 68.1 
1 - 37 2.427] 1.22790} 87 |150.4 1106.1 77.5 
1 38 2/2.528) 1.23055) 88. |174.5 |122.6 88. 8 
1 39 2|/2.624) 1.23320} 89 |201.4 141.8 |101.1 
1 40 2.731] 1.23585] 90 [234.6 1163.6 1115.3 
1 2.845] 1.23850] 91 |278.4 |189°3 |134°4 
1 2.966] 1.24115] 92 |328.4 |221'8 1156 '5 
1 3.094] 1.24380] 93 |387.7 |262°9 1182’8 
1 3.231) 1.24645 94 1457.7 |308.7 |212°0 
1 3.380) 1.24910} 95 545 |366.0 |248.8 
1 3.540) 1.25165} 96 661 /435.0 |296.7 
1 3,706) 1.25425} 97 805 |522.9 |354.0 
1 3,873) 1.25685) 98 974 |629 424.0 
1 4.051) 1.25945} 99 |1197 /775 611.0 
1 4.247) 1.26201] 100 |1499 /945 624 





























Do 


HANDBOOK OF CHEMISTRY AND PHYSICS 
DIFFUSION 


Gases INTO AIR 



























Coefficient of 
Gas or vapor eer diffusion, Observer 
; sq. cm/sec 
Alcohol, vapor......-..-: 40.4 | 0.137 Winkelmann 
Carbon dioxide... 0.0 0.139 Mean of various 
Carbon disulfide.. 19.9 0.102 Winkelmann 
Ether, vapor........-. 19.9 0.089 Winkelmann 
Hyrlrogen))..7). .080..62 5. We ay 0.0 ' 0.634 Obermayer 
Oxygen font Vs herd ols Fe he 0.0 0.178 Obermayer 
Wiater, Vapor. esd. OG Sate 8.0 0.239 Guglielmo 
Aqurous SotuTions INTO PuRE WATER 
Concentration in gram-molecules per liter. 
Concen- | Temp. | Diffusion 
Substance pec °C | sq. cm/day Observer 
Acetic acid .o....02 102. M2 0.2 13.5 0.77 Scheffer 
1.0 12 0.74 Arrhenius 
2.0 12 0.69 Arrhenius 
3.0 12 0.68 
4.0 12 0.66 | Arrhenius 
Ammoniaw. .).(0565:- 25 = bp 1.0 15.23 1.54 Abegg 
Barium chloride............ 0.2 8 0.66 Scheffer 
Bromine o)3).)ose spp eermic: 0.1 12 0.8 Euler 
Cadmium sulfate........... 2.0 19.04 0.246 Seitz 
Calcium chloride. . 2.0 10 0.68 Schuhmeister 
Chlorine........ ESL TZ 122 Euler 
Copper sulfate....... 0.1 17 0.39 Thovert 
Formie acid............... 1.0 12 0.97 Abe; 
Giycérmed. 6.15.51 20). .15.. 0.1 10.14 0.357 Heimbrodt 
0.2 10.1 3.55 Heimbrodt 
1.0 10.14 0.339 Heimbrodt 
Hydrochloric acid:......... Oust pwo..2 2.21 Thovert 
1.0 12 2.09 Arrhenius 
2.0 12 2-8) Arrhenius 
AGING. cts Pa Se ghee 0.1 12 (0.5) Euler 
Magnesium sulfate......... 1.0 7 0.30 Scheffer 
Nitric-acid- j5.).<5.. 255. . .0% > 0.1 19.5 2.07 Thovert 
Potassium bromide........-. 1.0 10 1.13 Schuhmeister 
Searbonate se... chiens oe . ea, 10 0.60 Schuhmeister 
chlorides: 28! 5-8 r 2. 2. 0.1 17.5 1.38 Thovert 
thforidé!. 26)... es 23b. Se. 4.0 10 L2h Schuhmeister 
hydrates. <8ie ns Sat. com. Ord fond a ey Thovert 
10 12 i Wey ¢ Arrhenius 
3.0 12 1.89 Arrhenius 
Silver nitrates... 5.082). 1%. 0.1 12 0.985 Thovert 
Sodium acetate............ 0.2 12 0.67 Kawalki 
ehiloride. ii). 8. b55...88 . O:1 15 0.94 Thovert 
0.2 15 0.94 Thovert 
1.0 15 ~ 0.94 Thovert 
1.0 14.3 0.964: Heimbrodt 
hydrate 1.0 12 1.11 Thovert 
SIG oy srereeers wre tree. ane 1.0 10 0.80 Schuhmeister 
2.0 10 0.90 Schuhmeister 
Bagh se eck rs ee en p KU) 12 0.254 Arrhenius 
Silfario avidity, 95s <i « 1.0 12 1.12 Arrhenius 
2.0 12 1.16 Arrhenius 
Weekes Oe ee 0.1 14.8 0.97 Heimbrodt 
0.2 14.8 0.969 Heimbrodt 
Zine avetate i... Pld. les ade) 18.05 0.210 Seitz 
2.0 0.04 0.120 Seitz 
WUT Rte os os ia ois reer 1.0 14.8 0.236 Seitz 
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OSMOTIC PRESSURE OF AQUEOUS SOLUTIONS 


~For A MemMBRANE OF FERROCYANIDE OF CopPpER 
——————eeeeeee—e—e———————— nn ee 











Dissolved Substance. |Gmsisubstsnce) Temp. | Pressure, | Observer. 
IVCOMING. 2. 5. ..-.. .00199 0 36.7 
Gotiparabicune <<... 0.0099 foro 7.0 | Pfeffer 
Gum arabic......... 0.164 15.6 | 119.3 | Pfeffer 
Phenol (carbolic acid) .00127 0 23.3 | Naccari 

$$ 
Gm.-mol. sub- 
Pressure 
t : i 
s <a gm. in atm. 
GRICOSe eines <2... .0001 1OR2 2.39 |Morse,1911 © 


.0005 10.2 11.55 |Morse,1911 
.0010 10.0 | 23.80 |Morse,1911 


SGi) 4 .0001 10.0 2.50 |Morse,1911 
.0005 10.0 | 12.30 |Morse,1911 
.0010 10.0 25.69 |Morse,1911 








Gm.-mol, sub- 
stance in 1 
ccm.’ gol. 








Potassium carbonate .00005 15 1.17 | Adie, 1891 


ferrocyanide...... .00005 15 | 3.44 | Adie, 1891 
Hanes. . ses .00005 15 1.56 | Adie, 1891 
Sodium citrate (acid)| .00005 15 4.32 | Adie, 1891 


i" 
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NN Pic hace cpa Senet por wid Irae: (menaced ot PCD pet 
degree Centigrade. 
Substance Temp. °C. | Coefficient | Observer 
- xio* : 
ae a ee —191 to 38 18.35 Henning, 1907 
20/25 .5 Voigt, 1893 
40/23 13 Fizeau, 1869 
600 31.50 Chatelier 
tor ee Se 20-100/23 .8 Hidnert, 1925 
04 20-300 |25 .7 oe 
pigtie te : 20-600 28.7 o 
= or eeatirace peebeks 20-100 24.0 = 
nae 20-300/26.7 - 
i 20-600/28 .7 zs 
~Aluminum-bronze. .. — ] ~ =20117.0 National Physical Labora- 
= ay tory os ah 
Aluminum-beryllium 
io Se 20-100/21.4 'Hidnert & Sweeney, 1927 
20-300 23.3 = sd 
20-500 25.4 = va 
ea 20-100/17.9 = = 
20-300|20.6 as * 
20-500)22.3 = s 
Aluminum-copper alloy ; 
T_. {oe ee 20-100 22.4 
— 20-300 28.3 
20-500 27 ys 
‘Aluminum-silicon alloy 10% Si 20-100, 11 
f 20-300'22-9 Hidnert, 1925 
Aluminum-zine alloy 12% Zn... .. 20-100 124.9 
20-300! 28.1 
Lie 20-100/27.5 
20-200/29.6 } 
Lo ee !_480 to +13 10.23 \Gruneisen, 1910 
20/12 A \Fizeau, 1869 
15-101) Fe Gruneisen, 1910 
oc a ae 10-20/17.30 Fizeau, 1869 
perpendicular to axis........... 1 8: x 
eo ee pe 10-90) 3.86 e~ 
*Bakelite-dilecto................. 20-60 22. Souder & Hidnert, 1919 
micarta 32X_.. 2. 25-50/33 . Es ‘ 
Beryllium 98.9%... . 20-100|12.3 |Hidnert, 1925 
: 20-300 14.0 = 
‘e 4 700) 16.8 . 
8 eae a |—180 to +15/12.98 
ge ee 
parallel to axis................. 1 15. 
J): nk | ie 10-90 10.84 
Brass : 
a a | 0-100/18.75 |Smeaton 
ter = ; 0-100| 19.30 Ta 
IS od se 20/18.9 National Physical Labora- 
tory 
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COEFFICIENT OF THERMAL EXPANSION (Con meeee 


Substance 





Primer gilding 97Cu, 2.97Zn.... 
.01Pb, .02Fe, cold rolled 


9.7Zn, .01Pb, .03Fe 
cold rolled 


19.89Zn, .05Pb, .03Fe 

cold ee 

cae brass, 72. roan tieeenes 
27.95Zn, .01Pb, .02Fe 
cold rolled 





Commercial brass, 64.81Cu..... 
34,92Zn, .24Pb, .03Fe 
ae Sart 
se bronze 88.3Cu.......... 
10. Zn, 1.68Pb, aES 
cold rolled . 

cast 
Free turning rod 62.33Cu....... 
35.04Zn, 2.57Pb, .06Fe 
cold rolled 


Bronze 
EXeitiwtsy eocenes oerisacdcaboons 


CERO AG Mite Maaronem doot taen 

90C a; LOSniee amet mactice 

80CU, 208ns. aenclentiecine te o5s.4 

FOC BOSnseAs- isch eiicmiee 

phosphor 

97, BCU, 2am 0 2Es wcblellsle <1+ 614 
Cadihitim fen nistesttitsistenieeome 


Calcite, parallel to axis 
perpendicular to axis ay 
Caoutchouts® ciicicitece oeishitlinse = 


Carbon 
@IAMONG es alee teste tein 
GERMS CALUOBL ic Who,» surat ta ayaace hel atx 
graphites icone hater oh he 28 
Cethiloids, 5. o8i5 Acces emir oen 


C ement and concrete. . 





*Condesite (Nias MOD eos tani 
(No, 128) 
Constantan ..s-55,.uetm ncn hie 
GOCE SONI tinkyocememnears 





LINEAR 


| Temp. °C. 


25-100 
25-300 
25-100 
25-100 
25-300 


25-100 
25-100 
25-300 


25-100 
25-100 
25-300 


25-100 
25-100 
25-300 


25-100 
25-100 
25-300 


25-100 
25-100 
300 


16.6-100 
16.6-350 
16 .6-957 
16-100 
0-900 
0-800 
0-700 


0-85 
—183 to +14 





Coefficient | : 


x 1076 
16.9 
17.7 
17.2 
17.5 
18.1 


17.4 
18.0 
Ue 


17.9 
18.5 
19.8 


18.3 
19.0 
20.2 


18.9 
17.5 
18.3 


19.1 
20.4 


* See Scientific Paper Bureau of Standards No. 352. 
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Observer 


Hidnert, 1921 
Scientific Paper No. 410 
Bureau of Standards ~ 


National Physical Labora- 
tory 


Daniell 


Bein, 1912 
Le Chatelier, 1889 


“ “ 


Mean 

Gruneisen, 1901 
Matthiessen, 1866 
Fizeau 

Vicentini & Omodie 
Benoit, 1888 


Various 
Kohlrausch 


Fizeau, 1869 


Souder & Hidnert, 1919 
Fizeau 


Souder & Hidnert, 1919 


N ational Physical Labora 
tory 
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COEFFICIENT OF THERMAL EXPANSION (Continued) 




































LINEAR 
a 
Substance | Temp. °C. | Coefficient Observer 
Ce a a et a eee eee ee 
: | «10-8 
Comsantantt-ss: eh to l...... —191 to +16) 12.02 Henning, 1907 
0-38] 14.48 Guillaume, 1896 
0-500} 14.81 Holborn & Day, 1900 
(Gi a A —191 to +16) 14.09 Henning, 1907 
Aacteoliaie 1S ee eee 25-100} 16.8 Hidnert, 1921 
25-300} 17.8 
0-625} 16.07 Dittenberger, 1902 
Diamond, see Carbon 
Duralumin, (LP a 20-100) 23.6 Hidnert, 1925 
20-300} 26.0 - 
20-500} 27.3 3H 
Coe 1 A i 20-100! 23.7 tS 
20-300) 26.4 4 
20-500} 27.3 a 
GRIDER eer Mh cw 5 25-35| 84.2 Kohlrausch 
| Emerald, Hel to axis.......... 0-85] ~1.35 Benoit 
perpendicular to axis........... OHShieeT 00), lhc cdek cco RBS. 
Fluor sparyi@alasnd6<ik.......- 0-100} 19.5 Pfaff 
Wormuvcaon, see sath dieth...- 20-60] 30.0 Souder & Hidnert, 1919 
SOIT on see ae | Fi 10. Oe - | ce oh MD ticlet Saree ® 
German silver.é. fesefc. so... 0-100) 18.36 Pfaff 
60Cu, 15Ni, 25Zn 
oe at ao 0-100) 8.33 Fizeau 
ME esi ciel «eicles ssc cc). Qs. MRS BY 8.5 Schott 
REE Uichs ose os eos] Bare AL. 9.7 os 
UNG Ce ccc choles sce 0-100) 8.91 Lavoisier & Laplace 
| Oe OU es eee 0-100; 8.97 Nd 
1 esc gee ee rae 50-60} 7.88 Pulfrich 
Jena thermometer 
167EL normal... :.......... 0-100) 8.1 Schott 
al a 0-100} 5.8 < 
Det SOOT ee woKth <7... . .. —191 to +16) 4.24 Henning, 1907 
MA EE Bacescsrtl I... . ses —183 to +16} 13.2 Gruneisen, 1910 
16-100} 14.3 - 
Gold-copper =<. 0.:..5..<.......- 0-100} 15.52 Matthiessen 
2Au, 1Cu 
Gold-platinum,.................. 0-100) 15.23 id 
2Au, 1Pt. 
ROIS intrest. ..... 04 Ul. Wbads od S78i5 Je aa ere hates eae 
CUIACURL OT ee trepier ts o>... | Bh. hase 18.3 National Physical Labora- 
tory 
Guttereeronacl Be wiaiicdd...... G4 £1. 9Mh 198.3 Russner, 1882 
ubber... 2 Souder & Hidnert, 1919 
Co sg SO ee SPO TO OT. 0.. 0 te. ee ee heen ees 
—10 to 0} 50.7 Vincent, 1902 
ENGIN var atot ned stals) ....... Y 40, 41.7 Fizeau, 1869 
Invar, see Nickel steel 
ECT: Only Ae i —188 to 16] 83.7 Dewar, 1902 
Leis 2 ee Gana —183 to+19} 5.71 Gruneisen, 1910 
1h) aad ne rr —190 to +17) 9.07 Henning, 1907 
“is St os Oe 40| 12.10 Fizeau, 1869 
Os ae a 40 
Peete net's RNR) Gs sss’ Ob —190 to +16 Henning, 1907 
ro ar ee —18 to +100 Andrews 
MEE aks wre ated chiA + 22.0. che Fizeau, 1869 
= peace To eee we 
oS RS OE eee ‘ Le Chatelier, 1899 
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COEFFICIENT OF THERMAL EXPANSION (Continaed) 


LINEAR 


Substance 





Magnalium....... 09S)... a 
96al, 4Mg, 
8601) 14Mg. oo HEASS ccna 
Marble xf Pe? RS ead 
* Rutland blue (Vt) 
heated in air......208% t.-<.0a de 


Sieh Se ohe Moveaatanis aes eYeretel tie 





Molybdenum: «50,02. 0.060-005 
Monelmetal iin At seat yb ea «se 


Nickel weenie cs pests tiie: sicko aol 


commercial: t, Mikel eee eee 


Nickel steel 
10% Ni... Weel ark... 56. 


Osmium... SOA. RANE, oe. 
Palladium... AUUVAL sat 


Parafine! Wits ciccsoiane ak see i 




















Temp. °C. | Coefficient Observer 
x 10 i 
300-400) 15. Le Chatelier, 1899 
400-500} 14. i a 
500-600) 16. 2 
600-7u0} 16. Si 
above 900} 29. bs 
—183 to +14| 27.08 Gruneisen, 1910 
18-100} 29.40 
0-100} 25.08 Smeaton 
—183 to +15] 21.40 Gruneisen, 1910 
18-100} 26.08 < 
20-100} 26.0 Hidnert & Sweeney, 1928 
20-200) 27.9 Ki is 
20-500} 29.8 : 3 
20-100) 26.96 C. D. H., 1917 
20-100) 26.73 
0-13) 22. Giuiltaeme} 1902 
12-39] 23.8 Stadhagen, 1901 
15-100} 11.7 Frohlich 
25-100) 15. Souder & Hidnert, 1919 
100-200} 23. m 4, 
200-300} 28. S he 
300-200) 15. 3 by 
200-100) 9. ¢ “ ° 
100-25} 4. “f s 
25-0) 13. ft ¢ 
0 to —60} 10.: “ cy 
20-65) 1.0 = \ ft 
65-20} 5 . i 
Mh. OR. 4-7... + (fs PRaaaittteentte sis 
—183 to —39| 30. Dewar, 1902 
—78 to —38) 41. Grunmach, 1901 
25-100) 4.9 Hidnert «& ‘Gero, 1924 
25-500) 5.5 
25-100] 13.7-14.5 |Souder & Hidnert 
25-300) 14.9-15.2 a = 
25-600) 15.9-16.7 = s 
—191 to +16] 10.12 co 1907 
40) 12.79 Fizeau 
16-250} 13.97 Holborn & Day; 1901 
875-1000) 13.46 Holborn & Day, 1901 
25-100 ed Souder & Hidnert, 1921 
13. : 
20] 13.0 Nat. Phys. Lab. 
20) 19.5 S 1% tt 
20 42. “e “ “ 
20 9 “ “ “ 
20 6.9 “ “ “ 
20 9.7 “ “ “ 
20] 12.5 < Ms * 
40} 6.57 Fizeau 
40| 11.76 . 
0-100} 11.04 Matthiessen 
0-16} 106.6 Rodwell ~ 
16-38/130.3 S 
38-49]/477.1 ° 
044/124. Ladue, 1891 


Phos ph ortlrcress avapabetenice 054 








* Yor full details and data on other samplessee Scientific Paper 352 Bureau of Semen 
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2. Slane fl sil 
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_ COEFFICIENT OF THERMAL EXPANSION (Continued) 
LINEAR 
Substance Temp. °C. | Coefficient Observer 
y x 10-6 
Phosphor bronze, see Bronze 
MMAMADUT oF anbbetanseiecsesee es 40) 8.99 Fizeau 
Platinum iridium................. 40| 8.84 2 
10 Pt. 1Ir 
Platinum silver....2............. 0-100) 15.23 Matthiessen 
33Pt, 67Ag 
WOROCIBEN, Bees aie aithisls 3.00 3 ars 20-790) 4.13 Braun 
Berlin 0-100} 3.1 Holborn & Gruneisen 
0} 2.5 Tutton, 1902 
1000-1400} 5.53 Deville & Troost 
20-200! 1.6 Souder & Hidnert, 1919 
400-540) 3.6 si 
20-200} 2.9 % = 
200-400} 4.0 s * 
20-200} 3.3 * x 
200-400 
4 4 0 “ “a 
20-200) 4.7 2 ¢ 
200-400; 4.6 % = 
—190 to +16} 5.21 Scheel 
0-80) 7.97 Benoit, 1888 
O- 13.37 * 
—191 to +16 256 Henning, 1907 
0-30 -42 Chappius, 1903 
0-100 .50 Scheel, 1907 
0-800 .546 Randall, 1910 
0-1200 .585 Ms 
PATI Eee elasstvisioim picid ie, ban o.s.0.0 40) 8.5 Fizeau 
ae ae es 40) 40.40 = 
PUM osigs gon aM wb oe 52 os 2-17} 86.2 |  |Elsa Deuss, 1911 
LMT At es cits oe i a 40} 9.63 Fizeau 
eee rn PN at | a be gia ER a BN area oer Re, 
Gin 8 ae es —180 to 0} 37.2 Dorsey, 1908 
40| 36.80 izeau 
CULT Ss ee eS 40) 7.63 % 
BS Me a ee eee —191 to +16] 17.04 Henning, 1907 
20) 18.8 Voigt, 1893 
RSM PSRAP. reuse dP S 3c- vi. ae ZO COTO eo, ccaetceteeaton uaeane 
Solder, see Lead-tin 
Speculum metal.................6 20} 19.3 Smeaton 
68Cu, 32Sn 
BOG bys HATaA Is eda ofS <0 5» oa —188 to +17} 62.2 Dewar, 1902 
Stainless steel 
RBBB couse « BeTb vacs 6 a's 20-100} 9.6 Souder & Hidnert, 1921 
20-200} 9.8 s ss 
F 20-600) 11.2 4 " 
UO a 20-100} 10.3 * ¢ 
20-200} 10.7 pe ba 
, 20-600 12 4 1 “ “ 
LAU brah) nels alllngs alee 20-100) 14.1 Souder & Hidnert, 1921 
~ =~ 8000, 20Cr - 20-300) 16.2 ; aft 
20-600) 16.1 i? a4 
Bard 5000; 40CPr 6. nese cce suns 20-100) 13.4 = is 
3W, 2C 20-300; 15.0 be Me 
20-600} 16.5 ¥ ce 
Pee BOO, SOCT... 65.0200. 20-100} 11.0 * bd 
10W 20-300] 12.4 4 ce 
20-600} 13.6 " = 
Sulphur, erystal.................. 40] 64.13 Fizeau, 1869 
Tellurium A AOE FRPP ee, 40] 16.75 Fizeau, 1869 








HANDBOOK OF CHEMISTRY AND PHYSICS 


COEFFICIENT OF ere EXPANSION (Continued) 
INEAR 





Substance Temp. °C. | Coefficient Observer 








Kloss 
Thalliams.c oa ancesunuierira- Gea: 40| 30.21 Fizeau, 1869 
STROPUM te dese seer sie a tess oa 0-100} 12.3 Rentschler, Marden, 1925 
M bhi co eae n oars Cn mete ie —183 to +16} 22.57 Gruneisen, 1910 
18-100} 26.92 “8 
‘Topas, axis G@eeecertcrr Pics 0-100) 8.32 Pfaff 
SO WD so Siscsarpbeiaest sales 0-100} 8.36 x 
ere aa tae ay. : See rere 0-100} 4.72 + 
Tourmaline 
parallel 6 @X18 ere sant ecclesia 0-100 i Z 


perpendicular to aa 0-100 ‘ 
Tungsten 99.978%.........+---+. —100-0 Hidnert & Sweeney, 1925 
“ “ 





0-100 
0-300 
0-500 
1000-2000 
17-254 
0-18 


“ “ee 
Worthen, 1916 
iell 
Mayer 


ore & Gr o2 bo 709 


HOR PARI 
S82 


Se 





Glatzel 
Villari 


AR OWAD PO 
COM DS COR OAT 





Ls) 
do 
rs 
ERSSESS oamowanweo 





Bo 

iw) 

> 
Dy Pw 


Dorsey, 1908 
Thiesen, 1895 
Boeck, 1912 
Wilkes 
Kohlrausch 
Boeck, 1912 


Pfaff 


Houldsworth & Cobb, 1924 
Souder & Hidnert, 1919 


Napier & Prettyman, 1932 


Alundum, AlOs... 
Bauxite brick. oan 
Caoutchouc gages exes 00 oe 16.7-25.3 
Carborundum, SiC*.............. 25-100 





xu 
OO NICO HE OD I 00 G2 > CO 


Corandumirnsssceades os ecient a 
Fireiclay. bricks. 4 hecebacrn ene 25-100 
PlintiysiOs, ace. a en eee 15-1000 
Limestone, Oolitic, (Ind.)......... 25-100 
Magnesium oxide................ 25-100 
Rubber, ‘‘Red Antimony”’ tubing. . 10-100) 


He S&H OO 


Ny RRO OR NDR RR OO OUR 


1 
_ 
an 
> 








= 
— 
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THERMAL EXPANSION OF GLASSES 


The following table gives the mean coefficient of linear expansion for 
various types of glass as determined by Peters and Cragoe of the Bureau of 
Standards. 1920. 




















4 Temp. | Coeffi- | Temp. | Coeffi- 

Glass sample interval | cient | interval | cient 

x1074 x10-4 

MENeE TRI LINED a shots o vcs cee ce at 22-494 | 0.088 | 519-550 | 0.331 
APIA, ATMOPICAT Foe pues sua serni oun |, 20-508 .108 | 540-560 .401 
6 Cerin Lwae.. bab aces... |\'21=496 .099 | 564-589 A777 
a. French.... sae el—ole .094 | 597-613 .424 
8 Light crown 24-422 .104 | 494-507 . 548 
10 Borosilicate crown............... 22-498 .090 | 539-562") .393 
1) Bamum crowniii())........ ics. 23-499 .090 | 589-610 .649 
PZ Medtim Mitesh). 6... . . elelont) 23-402 .097 | 452-478 396 
US UT A Tis a; er er 22-451 .088 | 494-512 347 
16 Commercial glass.”........007 05. 23-445 .107 | 510-534 . 309 
20 McBeth-Evans flask............. 22-449 .069 | 567-586 .454 
PUPP E ORO Mog ete ys bie occas. «heh |( 214 A .036 | 552-571 151 
22 Schott-Genossen flask............ 19-414 .056 | 540-562 404 
MOU AEE IIT Es. ess bs ek see nae 21-372 .120 | 506-525 .234 
229 Lead Chbigeone ikl 21-338 .O91 | 464-483 . 236 
20, Chiorite tubingset).os.... ee 22-364 .098 | 510-551 . 284 
29 Fusing in glass, German......... 23-383 .090 | 456-481 . 283 
30 Fusing in glass, Corning......... 22-376 .083 | 460-485 . 258 





More complete data, including the composition of the samples named 
above, will be found in Scientific Paper No. 393, Bureau of Standards. 
EQUATION FOR THE LINEAR EXPANSION OF SOLIDS 


-If lo is the length at 0° C the length.at t° C is l:=lo (1+at+t?). 
The table gives the values of these coefficients. 











Temp. 
Substance ete a B Observer 
10-90 .2221 10-4 .114X1077 } Fizeau 
.| 10-90 .1781 098 Fizeau 
10-90 . 1596 .102 Fizeau 
.| 10-90 .1410 042 Fizeau 
0-38 .1145 O71 Guillaume 
10-90 . 2829 .120 Fizeau 
0-38 .1255 057 Guillaume 
0-1000} .0868 .013 Holborn and 
Valentine 
Bilvaneect es. ooh... -<-| 10-90 . 1862 .074 Fizeau 
Tieeos..........|10-90 | 2004 ‘175 Fizeau 
LEO es... (10-90 . 2969 — .0635 Fizeau 
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CUBICAL EXPANSION OF SOLIDS 


The coefficient of cubical expansion for a solid is approximately three 


times the linear coefficient. 
The experimental values f 


table. 
Centigrade. 


The coefficient is the increase i 


or various solids are given in the following 
n volume per unit volume per degree 





Substance 


Emerald 
Fiber, vulcanized. 
Fluor spar....... 
Galena 
Glass, white tube. 

green tube 

Jena 
oR tS 
Iceland spar 


Platinum 
Porcelain 
Quartz 


Slatetarae eee. 














Temp. ° C Coefficient Observer 
0-100 (0. saph <10-4|Matthiessen 
Or) Abe 5- Mires at 3 fees 
0-100 |0.3167. Pfaff 
OQ. » } QRb£ 0.4000 Kopp 
40 0.0354 Fizeau 
40 0.0168 Fizeau _ 
Ps od Ob 0.27 anls aceoved-siaeeo de of 
14-47 0.6235 Kopp 
0-100 (0.558 Pfaff 
0-100 (0.2648 Regnault 
0-100 {0.2299 Regnault 
0-100 (0.2533 Reichsanstalt 
—20 to —1/1.1250 Brunner 
50-60 0.1447 Pulfrich 
0-100 (0.3550 Dulong and Petit 
oe Sree, Ree 0.3-0.6 Penn PG 
20 5.88 Russner 
O=1O0s $Or265!i 9 °° to] dtm] eas Reet ee on 
0-100 |0.1080 Deville and Troost 
50-60 0.3530 Pulfrich 
50-60 1.2120 - Pulfrich 
0-100 |0.5831 Matthiessen 
Res ieee Peer. 0.15-0.3 tise. ees 
13.2-50.3 |2.23 ‘Kopp 
COLE a. ee 6.-8. LoS AS an 
0-100 (0.6889 Matthiessen 
0-100 |0.8928 Matthiessen 
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HANDBOOK OF CHEMISTRY AND PHYSICS 


COEFFICIENTS OF EXPANSION OF GASES AT 


‘CONSTANT PRESSURE 


Change in volume per unit volume per degree Centigrade. 


(From Smithsonian Tables.) 





Pressure 









Temp. $ Coeffi- 
Gas. ° in cm. of : 
mercury. cient. 
Acetylene.........| 0 76. 003772 
Acetylene.........} 0-100 76, 3739 
2s Cie vey iow | eae at GO 76. 3670 
POPC Meee tes ess) (0-200 100.1 36728 
PRIUS RG cece oe 0 76. 3860 
FeO ere oe cc. ote 0-100 76. 3800 
Carbon dioxide.....| 0 76. 8751 
Carbon dioxide.....} 0-100 76. 3723 
Carbon dioxide.... 0-20 51.8 37128 
Carbon dioxide.....| 0-40 51.8 37100 
,Carbon dioxide.....| 0-100 51.8 37073 
Carbon dioaide.....} 0-20 99.8 37602 
Carbon dioxide.....| 0-100 99.8 37410 
Carbon dioxide.....| 0-20 137.7 37972 
Carbon dioxide.....; 0-100 137.7 37703 
Carbon dioxide.....} 0-7.5 |2621. 1097 
Carbon dioxide.....| 64-100 /|2621. 6574 
Carbon monoxide...} 0-100 76. 3669 
SOHIOV Nees agin sos cos 76, 3900 
Ghlorme,. 52-6, | 0-100 76. 3830 
Cyanogen. y 76. 396 
Cyanogen.........| 0-100 76. 387 
Hydrochloric acid...| 0 76. 3770 
‘Hydrochloric acid...| 0-100 76. 3734 
Hydrogen.........| 0100 100.0 36600 
Hydrogen.........| 0-100 200. atm 332 
Hydrogen.........} Q-100 400. atm 20D 
Hydrogen.........| 100 600. atm 261 
Hydrogen.........| 0-100 800. atm 242 
INISKOGED s casei || 0 76. 3673 
Nitrogen..........] 0-100 76. 3671 
Nitrous oxide......} 0-100 76. 3719 
ORVEEN Geek ees) 0-100 100. atm 486 
Oxysevies netics c|| O7L00 200. atm 534 
Oxveen soc. s cri) O-100 400, atm 459 
OGRE, aay o> c| O-100 600. atm 357 
Oxvpen, vec. --| 0-100 800. atm 288 
Ob fe) Re 0-100 /|1000. atm 241 
Sulphur dioxide....} 0-100 76. 3903 
Sulphur dioxide....| ....... 98. 3980 
Water vapor.......} 0-119 76. 4187 
Water vapor....... 0-141 76. 4189 
Water vapor..... .| 0-162 76. 4071 
Water vapor....... 0-200 76. 3938 
Water vapor.......| 0-247 76. 3799 


eS 


1251 








Observer. 





Leduc, 1912 
Leduc, 1912 
Regnault, 1842 
Chappuis, 1903 
Ledue, 1912 
Leduc, 1912 
Leduc, 1912 
Leduc, 1912 
Chappuis, 1903 
Chappuis, 1903 
Chappuis, 1903 
Chappuis, 1903 
Chappuis, 1903 
Chappuis, 1903 
Chappuis, 1903 
Baly-Ramsay, 1894 
Baly-Ramsay, 1894 
Regnault, 1842 
Ledue, 1912 
Leduc, 1912 
Leduc, 1912 
Leduc, 1912 
Leduc, 1912 
Leduc, 1912 
Chappuis, 1903 
Amagat, 1890 
Amagat, 1890 
Amagat, 1890 
Amagat, 1890 
Leduc, 1912 
Leduc, 1912 
Regnault, 1842 
Amugat 
Amagat 
Amagat 
Amagat 
Amagat 
Amagat 
Regnault, 1842 
Regnault, 1842 
Hirn, 1862 
Hirn, 1862 
Hirn, 1862 
Hirn, 1862 
Hirn, 1862 


ME 


> us =a 


HANDBOOK OF CHEMISTRY AND PHYSICS 


COEFFICIENT OF EXPANSION OF GASES AT 


CONSTANT VOLUME 


Change in pressure per unit pressure per degree Centigrade. 


(From Smithsonian Tables.) 





Gas. 





Acetylene. . 


Carbon dioxide 
Carbon dioxide. . 
Carbon dioxide 
Carbon dioxide 
Carbon dioxide 
Carbon dioxide 
Carbon dioxide,..... 
Carbon dioxide,..... 
Carbon monoxide.., 


eee eeeewe 


Hydrochloric acid.. . 
Hydrochloric acid... 
Hydrogen.......... 


Hydrogen. .......4. 
Hydrogen. .enccnad: 
Hydrogen 
Hydrogen. ......6.- 
Methane 
Methane wiicr. <p picks 
Nitrogen 
Nitrogen 
Nitrogen srqiaiere spond $1 « 
Nitrogen 
Nitrogen 
Nitrogen... 
Oxygen... 


Dxygen. 4 4 aes os 3 
Nitrous oxide....... 
Sulphur dioxide, SO2.. 























Temp. | Pressure Coeffi- 
°C, |em. of Hg. cient. 
0 76. . 003741 
0-100 76. 3726 
BS .6 37666 
2 A In Sip 37127 
36630 
36580 
36660 
36744 
36650 
36903 
38866 
4100 
3800 
3770 
3668 
0-20 51.8 36985 
0-40 51.8 36972 
0- 100 51.8 36981 
0-20 99.8 37335 
0-100 99.8 37262 
0-100 100.0 37248 
76. 3724 
0-100 76. 3714 
Ureiesags 76. 36667 
76. 3870 
0-100 76. 3830 
76. 3780 
0- 100 five 3750 
otpp 56.7 3665 
Sas 76. 3740 
0-100 76. 3721 
76. 3663 
0-100 76. 3664 
16-132 .0077 3328 
15-132 .025 3623 
12-105 47 3656 
0-100 100.0 36626 
76. 3680 
0-100 76. 3678 
76. 3672 
0-100 76. 3672 
13-132 O68. tj S021 
9-133 .53 3290 
| 0-20" | 100.2 36754 
| 0. 100. 100.2 36744 
| 0 76. 3673 
| 0-100 76. 3672 
}11-132 .007 4161 
| & 1382 -25 3984 
11-132 51 3831 
+6 1.9 36683 
18.5 36690 
2 aee 76. 3676 
Sere 76. 3845 





*|Regnault, 1842 


Observer. 


|Ledue, 1912 
Leduc, 1912 
Meleander, 
Meleander, 
Meleander, 
Meleander, 1890-92 
Meleander, 1890-92 
Chappuis, 1902 
Regnault, 1842 
Regnault, 1842 _ 
Regnault, 1842 _ 
Regnault, 1842 
Leduc, 1912 
Ledue, 1912 
Keunen-Randall, 
1896 


Chappuis, 1903 
Chappuis, 1903. 
Ciappuis, 1903 
Chappuis, 1903... 
Chappuis, 1903 

Chappuis, 1892... 
Leduc, O12. oe opnt 
Ledue, 1912. 


1890-92 
1890-92 
1890-92 





Leduc, 1912 
Leduc, 1912 
Leduc, 1912. hs 
Leduc, 1912 err 
Keunen-Randall,- , 
1896 tay 
Leduc, 1912 A 
Ledue, 1912 , 
Leduc, 1912 
Leduc, 1912 
Baly-Ramsay, 189, 


’|Baly-Ramsay, 1894 


Baly-Ramsay, 1894 
Chappuis, 1903 
Ledue, 1912 

Leduc, 1912 

Leduc, 1912. . «. 
Leduich iota wats ed 
Baly-Ramsay, 1894 
Baly-Ramsay, 1894 
Chappuis, 1903 
Chappuis, 1903 
Leduc, 1912 

Leduc, 1912 
Baly-Ramsay, 1894 
Baly-Ramsay. 1894 
Baly-Ramsay, 1894 
Meleander, 1891 
Meleander, 1891 
Regnault, 1842 
Regnault, 1842 





HANDBOOK OF CHEMISTRY AND PHYSICS 


REDUCTION OF GAS VOLUME TO NORMAL 
-» CONDITIONS | 


- Factors and their logarithms for reducing a gas volum 
conaillons 0° €., 760 mm pressure. tel = ignormal 

The volume of dry gas measured at any temperature 10-35° C. inclusive and pressure 
690-784 mm of Hg may be reduced to the yolume at 0°C. (273.18° K.) and 760 mm of Hg 
pressure by multiplying by the factor found in the table. 

“In case the volume of gas is measured in the presence of water vapor the pressure of the 
aqueous vapor must be subtracted from the value of the total or barometric pressure before 
entering the table. In the case of atmospheric air the vapor pressure maybe found by 
de the dew point or temperature of saturation. The pressure of water vapor may 
then be read from the small table below. If gas volumes are measured over water, the vapor 
pressure will be that of saturated aqueous vapor at the temperature used. A table giving 
che pressure of saturated aqueous vapor over water is given below. 


Pressure of Saturated Water Vapor 














PWN NOOO 
, MEwowicuonwag 
NNN NR RR ee 
GW Mr O COMTI Or 
BO 00 He r+ 00 A Or Orr 


call all adler dantond 
















690 692 694 96 69 
“‘\Value Log |Value Log |Value Log Log [Value 


| | | | 


-8758 -8783  .9437). 5 -8834 9462/8847 9468) .8860 .9474 
-8727 .9409|.8752 .9421|.8778 .9434|.8803 .9446).8816 .9453/.8828 .9459 
-8696 .9393).8722 .9406|.8747 .9419|.8772 .9431).8785 .9437|.8797 .9443 
-8666 .9378).8691 .9391|.8716 .9403|.8741 .9416).8754 .9422).8767 .9428 
-8636 .9363).8661 .9376|.8686 .9388|.8711 .9401).8723 .9407/.8736 .9413 
-8606 .9348).8631 .9361|.8656 .9373|.8681 .9386) 8693 .9392/.8706 .9398 
-8576 .9333).8601 .9345|.8626 .9358).8651 .9370|.8663 .9377/.8675 .9383 
-8546  .9318).8571 .9330).8596 .9343|.8621 .9355).8633 .9362).8646 9368 
-8517 .9303}.8542 .9315).8566 .9328|.8591 .9341).8603 .9347/.8616 .9353 
A 4 -9301}. -8562 .9326!,8574 .9332]}.8586 .9338 


.8532 .9311}.8545 .9317|.8557 .9323 
.8503  .9296).8516  .9302).8528 .9308 
8475 .9281}.8487 .9287).8499 .9294 
-8446 .9266).8458 .9273).8470 .9279 
8417 .9252).8430 - .9258).8442. .9264 
8389 - 9237}, 8401 .9243).8413 .9250 
8361 .9223).8373 .9229|.8385 9235 
8333 .9208}.8345 .9214).8357 .9221 
8306 .9194).8318 .9200).8329 .9206 
.8278 .9179/.8290 .9186).8302 .9192 


8251 .9165}.8263 .9171].8274 9177 
.8224 .9151).8235 .9157/.8247  .9163 
.8197 .9136).8208 .9143/.8220 .9149 
8170. .9122}.8182 - .9128}.8193  .9135 
.8143 .9108).8155 - .9114).8167 .9120 
.8447-—, 9094}. 8128 9100} 8140-9106 


e Log 
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HANDBOOK OF CHEMISTRY AND PHYSICS 


REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 





Eades 700 701 ko 02 703, |. 704 
Value Log |Value Log |Value Log |Value Log |Value 7 Value Log 





; 


10 |.8872 .9480].8885 .9487}.8898 .9493}.8910 .9499}.8923 .9505|.8936 .9511 
11 |.8841 .9465].8854 .9471].8866 .9477|.8879 .9484].8892 .9490].8904 .9496 
12 |.8810 .9450].8823 .9456).8835 .9462|.8848 .9468).8860 .9474).8873 9481 
13 |.8779 .9434].8792 .9441].8804 .9447].8817- .9453].8829 .9459|.8842 9465 
14 |.8748 .9419].8761 .9426].8774 .9432].8786 .9438].8799 9444). 8811 .9450 
15 |.8718 .9404].8731 .9410).8743 .9417|.8756  .9423}.8768 . .9429).8780 19435 
16 |.8688 .9389].8700 .9395].8713 .9402].8725 .9408).8738 .9414|.8750 .9420 


35 |/8152 .9112|.8163 919.8175. .9125|.8187 .9131|.8198 .9137).8210 .9143 
EE SURE SES a a Se er 


° 705 706 
T°C. Value Log |Value Log 





10 |.8948 .9517).8961 .9524) 897. 
ll |.8917 .9502).8929 .9508). 
12 |.8886 .9487).8898 .9493). 
13 |.8854 .9472).8867  .9478). 
14 |.8824 .9456).8836  .9463} . 
15 |.8793°, .9441)}.8805  .9447). 
16 |.8762 .9426|.8775 .9432). 
17 |.8732, .9411}.8745  .9417). 
18 |.8702 ».9396}.8715 . .9402). 
19 |.8672 .9381].8685  . 9388). 


20 |.8643 .9367|.8655 .9373). 
21 |.8613 .9352).8626 .9358), 
22 |.8584 .9337|.8596  .9343). 
23 |.8555 .9322).8567 | .9328). 
24 |.8526 ,9308).8538 .9314). 
25 |.8498 .9293).8510 .9299).852 
26 |.8469 .9278).8481  .9285). 
27 |.8441 .9264).8453 .9270). 
28 |.8413 .9249).8425 .9256). 
29 |.83885 ,9235),8397 .9241), 


30 |.8357 .9221).8369 9227). 
31 }.8330 .9206).8342 .9213). 
32 |.8303 .9192}.8314 .9198), 
33 |.8275 .9178).8287 .9184). 
34 |.8248 .9164).8260 .9170). 
35 |.8222 .9150).8233 .9156). 























HANDBOOK OF CHEMISTRY AND PHYSICS 


REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 


















T°C ‘ 717 718 


1 
“Value Log |Value Log |Value Log |Value 





10 |.9101° .9591),9113 .9597|.9126 .9603).9139 .9609).9151 .9615).9164 .9621 
11 |.9069 .9575}.9081 .9581).9094 .9588).9107 .9594|.9119 .9600}.9132 .9606 
12 |.9037 .9560).9049 .9566|.9062 .9572|.9075 .9578|.9087  .9584|.9100 .9590 
18 |.9005 /9545|}.9018 .9551/.9030 .9557).9043° .9563).9055 .9569|.9068 .9575 
14 |.8974 .9530|.8986  .9536).8999 .9542).9011 .9548).9024 .9554/.9036 .9560 
15 |.8943 .9515).8955 .9521].8968 .9527).8980° .9533) .8992 .9539]}.9005 .9545 
16 |.8912 .9500}.8924 .9506|.8936 .9512).8949 .9518).8961 .9524|.8974 .9530 
17 |.8881 .9485|.8893 .9491).8906 .9497|).8918 .9503).8930 .9509).8943 .9515 

/18 |.8850 .9470|.8863 .9476|.8875 .9482|.8887 .9488).8900 .9494|.8912 .9500 
19 |.8820 .9455).8832 .9461|..8845 .9467).8857 .9473).8869 .9479].8882 .9485 


20 |.8790 .9440).8802 .9446).8814 .9452).8827 .9458).8839 .9464/.8851 .9470 
21 |.8760 ».9425).8772 .9431).8784 .9437|.8797  .9443).8809 .9449).8821 .9455 
22 |.8730 .9410).8742. .9416).8755. .9422|.8767 .9428).8779 .9434).8791 .9440 
- 23 |.8701 .9396).8713 .9402).8725 .9408).8737  .9414|.8749 .9420|.8761 .9426 
24 |.8671 .9381|.8684 .9387).8696 . .9393).8708 .9399|.8720 .9405|.8732 .9411 
25 |.8642 .9366].8654 .9372).8666 .9378|.8679 .9384).8691 .9390|.8703 .9397 
26 |.8613 .9352).8625 .9358).8637 .9364|.8649 .9370|.8661 .9376).8674 .9382 
27 |.8585 .9337).8597 .9343).8609 .9349|.8621 .9355).8633 .9361|.8645 .9367 
28 |.8556 .9323).8568 .9329/.8580 .9335|.8592 .9341|.8604 .9347/.8616 .9353 
29 |.8528 .9308].8540 .9314/.8552 .9320).8564 .9327|.8575 .9333).8587 9339 


30 |.8500 .9294).8512 .9300].8523 .9306).8535 .9312|.8547 .9318].8559 .9324 
81 |.8472 .9280).8484 .9286|.8495 .9292).8507 .9298/.8519 .9304/.8531 .9310 
32 |.8444 .9265|.8456 .9271).8467 .9278|.8479 .9284/.8491 .9290|.8503 .9296 
33 |.8416 .9251].8428 .9257|.8440 .9263|.8452 .9269|.8463 .9275|.8475 .9281 
34 |.8389 .9237).8401 .9243].8412 .9249|.8424 .9255|.8436 .9261|.8447 .9267 
35 |.8362 .9223|.8373 .9229).8385 .9235).8397. .9241|.8408 .9247).8420 .9253 




















HANDBOOK OF CHEMISTRY AND PHYSICS 


REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 














19 |8968 9527/.8980 9533/8992 .9530|.9005 .9545|.9017 .9551|.9020 .9556 


20 |.8937 .9512].8949 .9518).8962 .9524].8974 .9530).8986 .9536).8998 .9542 
21 |.8907 .9497|.8919 .9503].8981 .9509].8943 .9515).8955 .9521).8968 .9527 
92 |.8876 .9482).8889 .9488].8901 .9494].8913 .9500|.8925 .9506).89387 .9512 
23 |.8846 .9468].8859 .9474).8871 .9480/.8883 .9486).8895 .9491/.8907 . 9497 
24 |.8817 .9453]/.8829 .9459].8841 .0465|.8853 .9471|.8865 .9477).8877 9483 
25 |.8787 .9438].8799 .9444|.8811 .9450).8823 .9456).8835 .9462).8847 9468 
26 |.8758 .9424|.8770 .9430|.8782 .9436|.8794 .9442).8806 .9448).8818 9454 — 
27 |.8728 .9409|.8740 .9415|.8752 .9421).8764 .9427|).8776 .9433).8788 9439 
28 |.8699 .9395|.8711 .9401|.8723 .9407|.8735 .9413|.8747 .9419).8759 9425 
29 |.8671 .9380|.8682 .9386|.8694 .9392|.8706 .9398/.8718 .9404/.8730 .9410 


30 |.8642 .9366|.8654 .9372|.8666 .9378|.8677 .9384).8689 .9390).8701 .9396 
31 |.8613 .9352|.8625 .9358|.8637 .9364|.8649 .9370).8661 .9376].8673 9381 
32 |.8585 .9338].8597 .9343}.8609 .9349|.8621 .9355).8632 .9361).8644 9367 
88 |.8557 .9323|.8569 .9320|.8581 .9335|.8592 ,9341|.8604 .9347).8616 9353 
84 |.8529 .9309|.8541 .9315|.8553 .9321).8564 .9827).8576 .9333).8588 9339 
85 |.8502 .9205|.8513 .9301|.8525 .9807|.8537 .9313).8548 9819) .8560 9325 




















= 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 






















736 


9342 
.9309 
-9276 
9244 
9212 
-9180 
.9148 


Log 


737 738 
Value’ Log |Value 
-9355 .9710).9367 
.9322 .9695) 9834 
-9289 .9680) .9301 
-9256 .9664/.9269 
9224 .9649|.9237 
9192 .9634).9205 
9160 .9619).9173 
9129 .9604!.9141 
9097 .9589).9110 
9066 .9574|.9078 
9035 .9559) .9047 
9004 .9545).9017 
8974 .9530) .8986 
8943 9515) .8956 
8913 .9500) .8925 
8883 .9486).8895 
8854  .9471) .8866 
8824 . .9457) .8836 
8795 .9442) 8807 
8766 9428) .8778 
8737 .9414).8749 
8708 .9399].8720 








739 


Value 


-9380 
-9347 
9314 
-9281 
-9249 
9217 
-9185 
9153 

9122 
-9091 


-9060 
9029 
8998 
- 8968 
-8938 
-8908 
-8878 
- 8848 
8819 
. 8789 


8760 
8732 
.8703 











ry 741 742 
T°C.Watue Log |Value 
10 |.9405 .9734).9418 
1L |.9372 .9718].9385 
12 |.9339 .9703) .9352 
13 |.9307 .9688) .9319 
14 |.9274 .9673) .9287 
15 |.9242 .9658).9254 
16 |.9210 .9643).9222 
17 |.9178 9628] .9191 
18 |.9147 .9613).9159 
19 |.9115 .9598).9128 
20 |.9084 .9583).9096 
21 |.9053° .9568).9065 
22 |.9023 .9553).9035 
+ 23. |.8992 .9539).9004 
24 |.8962 .9524| 8974 
25 |.8932 .9509|.8944 
26 |.8902 .9495|.8914 
27 |.8872 .9480) 8884 
28 |.8843 .9466) 8855 
29 |.8813 .9451|.8825 
30 |.8784 .9437).8796 
31 |.8755 ,9423) .8767 
32 |.8727 .9408) .8738 
33 |.8698 .9394|.8710 
34 |.8670 .9380) 8681 
35 |.8642 .9366) 8653 

















7 744 745 746 
Log |Value Log |Value Log |Value Log |Value Log 
-9740).9431 .9745|.9443 .9751|.9456 .9757|.9469 9763 
:9724|.9397 .9730|.9410 .9736|.9423 .9742).9435 .9748 
-9709|.9364 .9715|.9377 .9721|.9390 .9727).9402 .9732 
-9694/.9332 .9700).9344 .9705).9357 .9711).9369 .9717 
-9679/.9299 .9684/.9312 .9690|}.9324 .9696).9337 .9702 
-9663}.9267 .9669].9279 .9675).9292. .9681|.9304 .9687 
-9648].9235 .9654/.9247 .9660).9260 .9666/.9272, .9672 
-9633|.9203 .9639|}.9215 .9645|.9228 .9651).9240 .9657 
-9618].9171 .9624|.9184 .9630/.9196 .9636/.9208 .9642 
-9604).9140 .9609].9152 .9615|.9164 .9621].9177 .9627 
-9589}.9109 .9595).9121 .9600}.9133 .9606/.9145 .9612 
.9574|.9078 .9580).9090 .9586}.9102 .9591/.9114 .9597 
-9559}.9047 .9565).9059 .9571).9071 .9577).9083 .9582 
-9544|.9016 .9550).9028 .9556).9041 .9562).9053 .9568 
-9530).8986 .9536).8998 .9541|.9010 .9547/.9022 9553 
-9515|.8956 .9521).8968 .9527/.8980 .9533).8992 .9539 
-9501).8926 .9506).8938 .9512).8950 .9518).8962 .9524 
-9486).8896 .9492).8908 .9498/.8920 .9504/.8932 .9509 
-9472).8866 .9477|.8878 .9483/.8890 .9489/.8902 .9495 
-9457|.8837 .9463/.8849 .9469|.8861 .9475|.8873 .9481 
-9443).8808 .9449).8820 .9455).8832 .9460!.8843 .9466 
.9429|.8779 .9434).8791 .9440).8803 9446) 8814 .9452 
-9414).8750 ,9420).8762 .9426].8774 .9432).8785 .9438 
.9400).8721 .9406|.8733 .9412|).8745 .9418].8757 .9423 
.9386|.8693 .9392).8705 .9398].8716 .9403}.8728 .9409 
.9372).8665 .9378).8676 .9383).8 .9389| 8700 .9395 





HANDBOOK OF CHEMISTRY AND PHYSICS 


REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 








747 748 749 750 751 oe BLY 


“Value Log |Value Log |Value Log |Value Log |Value Log |Value Log 





9481 .9769].9494 .9775|.9507 .9780}.9520 .9786).9532 .9792|.9545 .9798 
9448 .9753|.9461 .9759].9473 .9765).9486 .9771).9499 .9777|.9511 .9782 
9415 .9738].9427 .9744|.9440 .9750}.9453 .9756).9465 .9761).9478 .9767 
.9382 .9723).9395 .9729].9407 .9735}.9420 .9740).9432 .9746).9445 .9752 
9349 .9708).9362 .9714/.9374 .9719).9387 .9725).9399 .9731|.9412 .9737 
9317 .9693}.9329 .9698|.9342 .9704].9354 .9710|.9367 .9716).9379 .9722 
9285 .9678|.9297 .9683|.9309 .9689|.9322 .9695).9334 .9701).9347 .9707 
9252 .9663|.9265 .9668|.9277 .9674|.9290 .9680).9302 .9686).9314 .9692 
9221 .9648].9233 .9653/.9245. .9659].9258 .9665).9270 .9671).9282 .9677 
9189 .9633}.9201 .9639].9214 .9644/.9226 .9650).9238 .9656|.9251 .9662 


9158 .9618].9170 .9624).9182 .9629/.9194 .9635).9207 .9641|.9219 .9647 
9127 .9603}.9139 .9609].9151 .9615].9163 .9620).9175 .9626].9188 .9632 
9096 .9588].9108 .9594].9120 .9600|.9132 .9606).9144 .9611].9156 .9617 
.9065 .9574].9077 .9579).9089 .9585).9101 .9591).9113  .9597 9126 .9603 














9558 .9803}.9570 .9809].9583 .9815}.9596 .9821).9608 .9827).9621 .9832 
(9524 .9788].9537 .9794).9549 .9800].9562 .9805].9575 .9811|.9587 .9817 
9491 °.9773].9503 .9779].9516 .9784|.9528 .9790|.9541 .9796).9554 .9802 
9457 .9758].9470 .9763].9482 .9769).9495 .9775|.9508 .9781).9520 .9786 
9424 .9743].9437  .9748].9449 .9754).9462 .9760).9474 .9766).9487 .9771 
“9392 .9727}.9404 .9733].9417 .9739].9429 .9745).9441 .9750).9454 .9756 
9359 .9712/.9372 .9718].9384 .9724].9396 .9730|.9409 .9735).9421 .9741 
“9327 .9697|.9339' .9703].9352 .9709].9364 .9715|.9376 .9720).9389 .9726 
9295 .9682/.9307 .9688].9319 .9694].9332 .9700).9344 .9705).9356 .9711 
9263 .9667|.9275 .9673|.9287 .9679].9300 .9685).9312 .9690].9324 .9696 


9231 .9653].9244 .9658).9256 .9664|.9268 .9670).9280 .9676).9293 .9681 
“9200 .9638].9212 .9644].9224 .9649/.9236 .9655/.9249 .9661).9261 .9667 
“9167 .9623].9181 .9629].9193 .9635|.9205 .9640]/.9217 .9646).9230 .9652 
9138 .9608].9150 .9614/.9162 .9620|.9174 .9626/.9186 .9631).9198 .9637 
9107 .9594].9119 .9599|.9131 .9605|.9143  .9611].9155 .9617|.9167 .9622 
9076 .9579|.9088 .9585|.9100 .9591/.9112 .9596).9124 .9602).9137 .9608 
9046 .9565/.9058 .9570|.9070 .9576|.9082 .9582).9094 .9588).9106 9593 
9016 .9550}.9028 .9556/.9040 .9562).9052 .9567|.9064 .9573|.9076 .9579 
“8986 .9536|.8998 .9541].9010 .9547|.9022 .9553).9034 .9559).9045 .9564 
“8956 .9521}.8968 .9527].8980 .9533].8992 .9538].9004 .9544).9015 .9550 


8926 .9507|.8938 .9513}.8950 .9518].8962 .9524).8974 .9530).8986 .9536 
“8897 .9492|.8909 .9498].8921 .9504|.8933 .9510).8944 .9515).8956  .9521 
"8868 .9478|.8880 .9484].8891 .9490|.8903 .9495].8915 .9501|.8927 9507 
"8839 .9464|.8851 .9470).8862 .9475|.8874 .9481).8886 .9487|.8898 .9493 
"8810 .9450|.8822 .9456|.8833 .9461|.8845 .9467|.8857 .9473].8869 .9479 
8781 .9436|.8793 .9441|.8805 .9447|.8816 .9453/.8828 .9459).8840 .9464 
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REDUCTION OF GAS VOLUME TO NORMAL 
CONDITIONS (Continued) 




































T°C 759 760 " 761 64 
‘|Walue Log |Value Log |Value Log |Value Log {Value Log |Value Log 
10 |.9634 .9838].9646 .9844|.9659 .9849].9672 .9855|.9685 .9861|.9697 .9866 
11 |.9600 .9823).9612 .9828|.9625 .9834/.9638 .9840].9650 .9845/.9663 .9851 
12 |.9566 .9807).9579 .9813).9591 .9819|.9604 .9824|.9617 .9830].9629 .9836 
13 }.9533 .9792).9545 .9798].9558 .9804/.9570 .9809].9583 .9815).9595 9821 
14 |.9499 .9777|.9512 .9783).9524 .9788).9537 .9794|.9549 .9800|.9562 .9805 
15 |.9466 .9762).9479 .9768]).9491 .9773].9504 .9779].9516 .9785|.9529 9790 
16 |.9434 .9747|.9446 .9753].9459 .9758/.9471 .9764|.9483 .9770|.9496 .9775 
17 |.9401 .9732].9413 .9738|.9426 .9743].9438 .9749].9451 .9755|.9463 .9760 
18 |.9369 .9717|.9381  .9723).9393 .9728].9406 .9734|.9418 .9740|.9431 9745 
19 |.9337 .9702}.9349 .9708).9361 .9713].9374 .9719].9386 .9725].9398 _9730 
20 |.9305  ..9687).9317 .9693}.9329 .9698].9342. .9704).9354 .9710].9366  .9716 
21 |.9273 .9672).9285 .9678).9298 ..9684|.9310 ..9689].9322 .9695].9334 .9701 
22 |.9242 .9658).9254 .9663].9266 .9669].9278 .9675|.9290. .9680].9303 .9686 
23 |.9210 .9643).9223 .9649].9235 .9654}.9247 . .9660|.9259 .9666|.9271 9671 
24 |.9179 .9628).9192 .9634|.9204 ..9640|.9216 .9645|.9228 .9651].9240 .9657 
25 -|.9149 .9614).9161 .9619].9173 .9625|.9185 .9631].9197° .9636].9209 .9642 
26 |.9118 .9599}.9130 .9605].9142 .9610}.9154 .9616/.9166 .9622/.9178 .9628 
, 27 |.9088, .9584}.9100 .9590).9112 .9596).9123 .9602).9135 .9607|.9147 9613 
28 |.9057 .9570}.9069 .9576).9081 :9581|.9093 .9587).9105 .9593/.9117 ..9599 

_ 29 |.9027 .9556).9039 .9561).9051 .9567/.9063 .9573).9075  .9578].9087  .9584 
30 |.8998  .9541).9009 .9547).9021 .9553).9033  .9558).9045 . .9564|.9057. .9570 
31 |.8968 .9527|.8980 .9533).8992 .9538).9003 .9544/.9015 .9550}.9027  .9555 
32 |.8939 .9513}.8950 .9518|.8962 .9524].8974 .9530/.8986 .9535|.8997 .9541 
33 }.8909 .9498).8921 ,.9504).8933  .9510).8945 .9516).8956  .9521].8968 .9527 
34 |.8880 .9484|.8892 , .9490!.8904 .9496}.8915 .9501|.8927. .9507/.8939.» .9513 
35 |.8851 .9470).8863. .9476}.8875 ..9482|.8886 .9487].8898, .9493|.8910 .9499 

6 767 768 769 770 
Log |Value Log |Value Log |Value Log |Value Log 
-9878|.9735 .9883}.9748  .9889).976t .9895|.9773. .9900 
-9863}.9701.. .9868).9714 .9874|.9726 .9879).9739 .9885 
-9847).9667 .9853).9680 .9859}. 9692. .9864|.9705  .9870 
.9832).9633  .9838).9646 .9843).9658 — .9849|.9671 — .9855 
-9817/.9600 - .9823}.9612 .9828|.9625 .9834).9637  .9839 
-9802}.9566 .9807).9579 ..9813}.9591 .9819).9604  .9824 
.9787|.9533 .9792}.9546 .9798).9558 .,9804).9570 ., 9809 
-9772}.9500 ..9777|.9513 ..9783}.9525 .9789).9537. . 9794. 
-9757|.9468 .9762).9480  .9768),9492 ...9774|.9505 ..9779 
-9742).9435  .9747).9447 .9753],9460 .9759).9472 .9764. 
.9727|.9403 .9733).9415 .9738].9427 - .9744).9440 .9750 
-9712).9371 .9718),9383  .9723).9395. .9729).9408 .9735 
.9697).9339 .9703).9351 .9709).9363  .9714).9376 . .9720 
.9683).9308 .9688).9320 .9694|.9332 .9700}.9344  .9705 
-9668}.9276 .9674).9288 .9679).9300 .9685|,.9312 .9691 
-9653).9245 .9659|.9257 .9665).9269 .9670].9281 .9676 
-9639).9214 .9645),9226 .9650).9228 .9656].9250 .9661 
-9624).9183 .9630).9195 .9636},9207 .9641/.9219 .9647 
-9610).9153  .9616).9165 .9621).9177 .9627).9189 .9633 
.9595}.9123 .9601).9134 .9607).9146 .9612).9158 .9618 
4 .9581|}.9092 .9587).9104 .9592).9116 .9598).9128 .9604 
2 -9567|.9062 .9572).9074 .9578).9086 .9584|.9098 .9589 
9 -9553)}.9083 .9558).9045 .9564).9056 .9570).9068 .9575 
‘ .9538].9003  .9544/.9015 .9550).9027 .9555).9038 .9561 
-9524|.8974 .9530).8986 .9535|.8997 .9541|}.9009 .9547 
. -9510}.8945 .9516).8956 .9521|.8968 .9527}.8980 .9533 
a 
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e 


CONDITION s (Continued) 


1 772 
Log |Value 


3 774 
Log Value ~ 


775) |Se0776 
Vi 


-9906} . 
-9891}. 
- 9875 


"9845} . 


9917 
-9902 
9887 
-9872 
9856 


9824 
-9790 
29755 
9721 
9687 
9654 





























9945 
9930 
-9915 
9900 
- 9884 
9869 
9854 
9839 





8 79 
Log |Value 


- 9888 
9853 
9818 
9784 
-9750 
9716 
-9682 
9649 








9911 -9847 
-9896 - 9812 
-9880 9778 
. 9865 9744 
- 9850 


_— >i 
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J Vaions-or (1 + at) ror TemppraturEs From 0 To 120° C, 


























ES EE RR ETS SES 
Th % | Sime ese, 3 | 4 | 5 6 7 8 9 
00} 1.0000! 1.0037; 1.0073} 1.0110} 1.0147| 1.0183] 1.0220] 1.0257] 1.0294) 1.0330 
10 | 1.0367] 1.0404! 1.0440) 1.0477) 1.0514] 1.0550! 1.0587) 1.0624) 1.0661) 1.0697 
20! 1.0734] 1.0771) 1.0807} 1.0844] 1.0881] 1.0917] 1.0954] 1.0991} 1.1028) 1.1064 
30) 1.1101) 1.1138} 1.1174} 1.1211} 1.1248} 1.1284) 14.1321) 1.1358] 1.1895} 1.1431 
40} 1:1468). 1.1505) 1.1541) 1.1578) 1.1615) 1.1651) 1.1688} 1.1725) 1.1762) 1.1798 
50] 1.1835] 1, 1872) 1.1908) 1.1945} 1.1982) 1.2018 1.2055} 1.2092) 1.2129) 1.2165 
(04; 2.2202) .1, 2239} 1.2275] 1.2312) 1.2349) 1.2385) 1.2422 1.2459) 1.2496) 1.2532 
70): 1.2569) 1.2606) 1.2642) 1.2679] 1.2716] 1.2752] 1.2789] 1.2826) 1.2863 1.2899 
80 | 1.2936} 1,2973} 1.3009) 1.3046) 1.3083) 1.3119] 1.3156 1.3193] 1.3230] 1.3266 
90 | 1.3303} 1,3840} 1.3376) 1.3413) 1.3450) 1.3486 1.3523] 1.3560} 1.3597) 1.3633 
100 |-1.3670| 1.3707| 1.3743) 1.3780] 1.3817] 1.3853] 1.3890] 1.3927) 1.3964) 1.4000 
110| 1.4037) 1.4074] 1.4110) 1.4147) 1.4184] 1.4220) 1.4257] 1.4294) 1.4331) 1.4367 
120| 1.4404 
Vaturs or H/760 ror Pressures FROM 700 To 780 mM or MourcuryY 

AN ne a ee Se a ees SSS 
H{ 0° {1 | 2 3 4 5 Binh Tyr fo 8 | 9 

700 | 0.9211] 0.9224; 0.9237) 0.9250) 0.9263 0.9276] 0.9289 0.9303) 0.9316] 0.9329 

710 | 0.9342) 0.9355) 0.9368) 0.9382] 0.9395) 0.9408) 0.9421) 0.9434) 0.9447 0.9461 

720| 0.9474] 0.9487 0.9500) 0.9513) 0.9526] 0.9539} 0.9553) 0.9566} 0.9579) 0.9592 

730 | 0.9605) 0.9618] 0.9632) 0.9645) 0.9658} 0.9671] 0.9684] 0.9697) 0.9711) 0.9724 

740 | 0.9737] 0.9750) 0.9763) 0.9776] 0.9789] 0.9803) 0.9816} 0.9829} 0.9842) 0.9855 

750 | 0.9868] 0.9882) 0.9895] 0.9908] 0.9921] 0.9934) 0.9947; 0.9961] 0.9974) 0.9987 





1.0224) 1.0237) 1.0250 


770| 1.0132} 1.0145) 1.0158) 1.0171) .1,0184) 1.0197} 1.0211 





760 | 1.0000) 1.0013) 1.0026) 1.0039} 1.0053) 1.0066 Loa 1.0092} 1.0105) 1.0118 





SPECIFIC HEAT OF WATER AND MERCURY 


Values for water from 0-100° C are the mean of various determinations 
including Calendar and Blonsfield, 1912; above 100, Regnault’s values 
recomputed by Guillaume, 1912. 

Values for mercury 0—80° C' due to Barnes ahd Cooke; 90-140°, mean 
of Winkelmann, Naccari and Milthaler; above 140°, mean of Naccari 


_and Milthaler. 
: pecific heat in normal calories (15° C). 


EEE TO vVH—_W_.WG 

















859 | Water | Mercury Toran Water | Mercury 
0 1.00874 .03346 80 1.00239 .03284 
5 1.00477 .03340 85 1.00329 

10 =| 1.00184 .03335 90 1.00433 .03277 
15 1.00000. .03330 95 1.00534 

20 -| 0.99859 .03325 100 1.00645 .03269 
25° 0.99765 .03320 110 1.0116 .03262 
30 0.99745 .03316 120 1.0144 .03255 
35 0.99743 .03312°: 130 1.0174 .03248 
‘40 0.99761 .03308 140 1.0206 .03241 
45 0.99790 150 1.0240 .0324 
50 0.99829 .03300 160 1.0275 

55 0.99873 170 1.0313 .0322 
60 0.99934 .03294 180 1.0353 

65 1.00001 190 1.0395 .0320 
70 1.00077 .03289 200 1.04389 

75 1.00158 
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SPECIFIC HEAT OF WATER 


Temperatures on the normal (hydrogen) scale: specific heat in normal 
calories (15°) 

Ice 
oe : 


Temp. | Specific 
Cc Heat. 





—252 to 
—188 
—188 to 

















Observer. 


Nernst, 
Nernst, 
Nernst, 
Nernst, 
Nernst, 
Nernst, 
Person, 


Martinetti,189U 
Martinetti, 189C 
Barnes, 1902 


Mean.** 


1.00874 
1.00477 
1.00184 
1.00000 
- 99859 
. 99765 
. 99745 
- 99743 
. 99761 
. 99790 
. 99829 
. 99873 
. 99934 
‘1.00001 
1.00077 
1.00158 
1.00239 
1. 00329 
1.00433 
1.00534 


Observer. mt hives sr 
0.146 Dieterici, 1903 —160 0.230 
—140 . 262 
.285 | Dieterici, 1903 || —100 1325 
+ —60 .392 
463 Dieterici, 1903 —20 .480 
—10 153 
.168 Nernst, 1910 —21 to 0 .505 
199 Nernst, 1910 
Water Below 0° C. 
1.0119 | Martinetti, 1890 }} —2 1.0097 
1.0113 | Martinetti, 1890 |} —1 1.0092 
1.0105 | Martinetti, 1890 || —5 1.0155 
1.0102 
aul 
Water 0-100° C. 
Sa 
Barnes, Dieterici, * | Callendar, | Blousfield, 
9 1905. 1912. 1912. 
Ries ite 1.0089 1.00934 1.0070 
1.00502 1.0051 1.00494 1.0039 
1.00201 1.0021 1.00187 1.0016 
1. 00000 1.0000 1.00000 1.0000 
99864 9987 . 99878 9991 
99775 9983 . 99800 . 9989 
99725 9983 99755 . 9990 
99708 . 9984 . 99734 . 9997 
99708 . 9984 . 99734 1.0006 
. 99730 . 9989 . 99749 1.0018 
. 99768 . 9994 . 99779 1.0031 
. 99818 . 9998 . 99820 1.0045 
. 99880 1.0005 , 99872 1.0058 
. 99940 1.0013 . 99933 1.0070 
1. 00007 1.0022. 1.00003 1.0083 
1.00072 1.00382 1.00081 1.0088 
1.00141 1. 0041 1.00166 1.0091 
1.00208 1.0053 1.00260. |} +. Dawa 
1.00275 1. 0066 1.00357..\| ...aepeen 
1.003841 1.0080 1.00482 | wderun 
1.00410 1.0095 1.00574 | ree 


1.00645 


ce 


* Temperature by air thermometer. ‘ ( 
Rowland, Bartoli and Stracciati, Griffiths, Barnes, Dieterici, 
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** Mean of observations by 


and Callendar. 
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SPECIFIC HEAT OF WATER (Continued) 


eR 


Regnault, 1847, 
°C. recomnputed by 
Guillaume, 1912. 


.0116 
. 0144 
.0174 
. 0206 
. 0240 
. 0275 
. 0313 
- 0353 
-0395 
. 0439 


nn ———__<—_—$. 


Water Above 100°C. 


Dieterici, Temp. Dieterici, 
05 “Ci 1905. 
1.0126 210 1.0695 
1.0168 220 1.0769 
1.0214 230 1.0857 
1.0255 240 1.0939 
1.0310 250 1.1035 
1.0359 260 1.1126 
1.0422 270 Per2s0) 
1.0479 280 1.1329 
1.0550 290 1.1442 
1.0616 300 1.1549 





MECHANICAL EQUIVALENT OF HEAT 





Observer. 





Foule; iC 3 


Rowland; S79)... ww.|. 

Griffiths, 1893....... 

. Schuster and Gannon, 
1898 





Ergs Ergs per 


ealorie (15°). Observer. calote & 5°), 


4.177 X 107 repent and Barnes,| 4.186 x 107 


4.188 Dieterici, 1905..... 4.1879 

4.196 Blousfield, T912..... 4.1791 

4.196 ae and Steinwehr, | 4.184 
192 





ACCEPTED VALUES 


1 gram aloric (20°C) = 4.181 joules 
1 gram calorie (15°C) = 4.185 Joules 
1 gram calorie (mean) = 4.186 joules 
1 British thermal unit (39°F) = 1060.4 joules 
1 British thermal unit (60°F) = oe joules 


1 British thermal unit (mean) 


054.8 joules 
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SPECIFIC HEAT OF ELEMENTS | 











jnghs 4 





9, Sp. ht., z 9, Sp. ht, 
Element Temp. °C | tal./g Element | Temp. °C | cal./z 
Aluminum........ —250) 0.0039 ||Calcium oa 
—240.6} 0.0092 |} tinued)..... 100| 0.1625 
—233} 0,0165 300} 0.1832 
—200| 0.076 600} 0.188 
—150} 0.1367 ||Carbon, charcoal.. 0-24) 0.165 
—100} 0.1676} diamond....... —233/ 0.0005 
—50| 0.1914 —185} 0.0025 
0} 0.2079 —188 to —78} 0.019 
20| 0.214 —78 to +18} 0.079 
100} 0.225 O| 0.1044 
300| 0.248 20] 0.12 
600; 0.277 140} 0.222 
Honig Fo s8 660} 0.25 223] 0.264 
Antimony........ —207.1| 0.0322 247} 0.303 
—150} 0.0412 606} .0.441 
—100) 0.0448 - 823 0.428 
—50| 0.0476 ||. gas carbon...... 24-68} 0.204 
0} 0.0494 || graphite........ —243} 0.005 
20-100} 0.0504 —203} 0.0175 
100) 0.0513 —191 to —79} 0.057 
200} 0.0520 - —66| 0.053 
300} 0.0537 20| 0.17 
500} 0.054 85| 0.177 
Argon, solid...... —223]} 0.155 138) 0.254 
Hquid aves —100} 0.134 642) 0.445 
Arsenic... ....4.% —216} 0.032 896} 0.454 
—117.6} 0.0666 |Cerium.......... —253 to —196; 0.033 
18} 0.078 Hh 0.0423 
ay. crystal... . 0-100} 0.0822 20-100| 0.0511 
Ik., amor...... 0-100} 0.086i |\Cesium, solid..... ; 20) 0.052 
Barium stirs ers AIH —185 to +20) 0.068 0-26) 0.0482 
Beryllium........ —202} 0.017 ligniieee ore 50} 0.058 
0-46] 0.397 |/Chlorine......... —113} 0.19 
0-100| 0.425 ligttid? 34.2. 37 0-24; 0.226 
0-300! 0.505 |/Chromium....... S —150} 0.0599 
Bismuth......... —150} 0.0264 —100| 0.0797 
—100| 0.0273 —50} 0.0941 
—50} 0.0282 0} 0.1044 
0} 0.0291 20; 0.11 
20} 0.0294 18-100) 0.111 
100! 0.0304 100}; 0.112 
liquid’. oe. nants 297) - 0.0292 400} 0.133 
400} 0.035 500} 0.150 
Boron sce -tateaeis is —191 to —78| 0.071 600} 0.187 
—76 to 0} 0.168 |l\Cobalt......:. rae | 150}, 0.0672 
0-100} 0.307 —100| 0.0809 
100} 0,287 —50| 0.0914 
500} 0.472 0} 0.1028 
900; 0.510 20} 0.1001 
Bromine, solid... . —253.1} 0.0205 100} 0.1067 
~173.1| 0.0659 200] 0.1134 
—73.1} 0.080 a 300} 0.121 
—13.1} 0.088 *508 ease 
Bromine, liquid... 13-45) 0.107 0.125 
Cadmium........ —263) 0.0019 800! 0.160 
—203.1) 0.0415 1000} 0.184 
—103.1} 0.0518 *1112 0.270 
27.91 0.0552 0.170 
107.9} 0.0569 |\Copper........... —253) 0.0031 
277; 0.060 —189| 0.0506 
LiQuads cabceeeae 321} 0.077 —150| 0.0674 
Calclum.......... —185 to+20! 0.157 —100) 0.0783 
0-20) 0.145 —50) 0.0862 
24 











* Temperatures of transformation. 
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Preper | ot \ 
: 15-100} 0.09305) liquid.......... 360} 0.0375 
100} 0.0939 500} 0.0370 
200) 0.0963 |Lithium.......... —183} 0.3 
0.1259 —100} 0.600 
18-100} 0.0928 0} 0.079 
liquid.......... 1084] 0.101 . 50| 0.96 
TEE Ses acs: —258.1] 0.0049 100} 1.0407 
—213.1} 0.044 190} 1.374 
—73.1} 0.084 |/Magnesium....... —150} 0.1767 
12-23} 0.079 —100) 0.2025 
Haquidises. v.44. 13-110} 0.080 —50} 0.2228 
119} 0.079 0} 0.2316 
Germanium....... 0-100} ~ 0.074 20} 0.246 
Golds oe... —258.1) 0.0018 100} 0.257 
—209.5} 0.0211 300} 0.279 
—150} 0.0266 6 0.311 
—100} 0.0281 Bese cats neee ss 650-775} 0.284 
—50} 0.0293 || Manganese. —188 to —79} 0.0820 
i 0} =0.0302 —100) 0.0979 
18} 0.0312 0} 0.1072 
0-100) 0.0316 20-100} 0.1211 
100} 0.0314 60] 0.1211 
Held 15... 1100} 0.0327 325) 0.1783 
Hiedgent eli —260.6} 0.57 - ||Mercury, solid... —263.3] 0.00552 
jC TE Ae eae —252) 0.231 —259.8| 0.00783 
Indium.......... —186 to —79} 0.0263 —245.6| 0.0172 
—79 to +18} 0.0303 —220.2} 0.0255 
0-100) 0.057 —163.7/ 0.0298 
Todikes. 060 ry... —263.2] 0.0037 —81.4| 0.0324 
—255.9] 0.0118 —43.1] 0.0337 
—221.1} 0.0353 Pdi tee —33.1] 0.0338 
—90 to+17}) 0.0485 0} 0.03346 
20). 0.0523 20} 0.03325 
liquid 107-180] 0.108 . 40| 0.03308 
Tridtum...")))... —186 to +18} 0.0282 60| 0.03294 
18-100} 0.0323 100} 0.03269 
0-900 0371 200} 0.0323 
Tron, east........ 20-100; .1189 250! 0.0321 
wrought........ 15-100} 0.1152 ||Molybdenum..... —257| 0.0004 
hard drawn. 20-100 1146 —239.1| 0.0034 
Pures ullsis! —256.2 ‘5| 0.0300 
0.0399 
0.0561 
0.0589 
0.065 
0.0632 
a,-B, ¥ 0.0750 
42 0.045 
Oe  Ch-8 Fa 0.0008 
0.0024 
Y 0.0363 
0.0660 
0.0817 
Lanthanum....... 0.0940 
= A 0.1032 
0.105 
0.1146 
0.1270 
0.1413 
et 0.18 
Nitrogen, solid... . 0.39 
J wiGadis, Sawsne ss 0.474 
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° Sp. ht., 

Element Temp. °C | @i./e Element 
Osmium.......... 19-98} 0.0311 |Silver (con- 
Oxygen, solid..... —221.8) 0.336 tinued) ...... 

liquid. tage... <1 —200} 0.394 
Palladium........ —180 to +18} 0.0528 |) liquid........ 
0; 0.0538 |Sodium........ 
100} 0.0564 
500| 0.0653 
900) 0.0717 
1500} 0.0766 
Ese Dora hs liquid........ 
PLOW sting tecain —136) 0.124 |Sulfur........-. 
—40} 0.165 rhombic...... 
9} 0.189 monocl....... 
PQQ ey oly tists —136] 0.107 liquid. 
—40} 0.182 |Tantalum...... 
9| 0.190 
Platinum......... —255.6} 0.00123) 
—237.7| 0.0073 
—191.7} 0.0211 
—152.1; 0.0261 
—64.8]} 0.0307 |/Tellurium...... 
0} 0.03162)).cryst....7...... 
20| 0.0324 
500} 0.0349 |Thallium......... 
750} 0.0365 
1000} 0.0381 
1300} 0.0400 ||Thorium....... 
Potassium........ —258.4| 0.032 
—255.8}) 0.045 -qDings ose see: ale 
—201.3} 0.140 
—53.1) 0.172 
14; 0.18 
22-56} 0.192 
Hiaud seer actoe 63| 0.18 
78-100] 0.217 | 
90} 0.200 
181} 0.196 iqnid «; fet-i..<; 
Sociale ca Xe 0-100) 0.046 SFAVS. . sees 
Rhenium. . 0-20| 0.035 ||Titanium........ 
Rhodium. . 43 10-97| 0.058 
Rubidium, solid... 0} 0.0802 |/Tungsten....... f 
Viquid® .ks seman 50} 0.0908 
Ruthenium....... 0-100} 0.0611 
Selenium.........}/ —188 to +18] 0.068 
3] 0.072 
20.5} 0.077 
29.5} 0.085 
32} 0.127 
38} 0.131 ° 
Silicon........... —212] 0.029 |/Uranium....... 
—143.3] 0.087 |Vanadium..... 
—86'2! 0.126 iZinos. <... .jwae- -- 
13.9] 0.168 
18.2-99.1] 0.181 
| 18 .0-900.6} 0.210 
BAWER sect strings cs —238! 0.0146 
—150| 0.0461 } 
—100) 0.0505 
—50| 0.0537 
0} 0.0557 
20 I 
100; 0.0564 ||Zirconium...... 
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500 

800 

900) 

— 256.1 
—238.5. 
—155.5 
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20 
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SPECIFIC HEAT OF SOLID INORGANIC COMPOUNDS 


Specific heat is given in calories (15°) per gram per nad Eases To 
y 5 


= 


change to joules per gram per degree Centigrade multi 























Name Formula Sail aan Cal. 
: 15°/g/ 
93 .468 
0 .196 
} 35 .313 
ALB so... oes 35 . 229 
..| 2ALPs‘7H20... | 35 342 
SPAN OTT yas) -.. ata ae 0 By vive 
50 . 202 
Wises et ees 0 1174 
50 +198 
» oP ee(SOs) 3 ce doe es. as | 50 . 184 
: eet siuaaans | . 354 
“Ammonia. . .|—103 to —188} .502 
Ammonium bromide..... H aA a4 20 .210 
CCE SG Cee — 200 .121 
— 100 . 263 
0 357 
50 . 389 
OP Un hy) INGE sess 2 atte 0 -111 
- 50 .118 
“Ss oe PUELAIN Choa ere ees —100 .306 
0 397 
100 .428 
Mem atGOre. wee... ss. (SEES) a5O2. oe coke. —100 . 283 
fa) . 337 
50 .345 
Adibnony trioxide....... sists, ee Bees ee ane 0 .0829 
Arsenous oxide..........| / OD iil ales Ae he pot h. 0 anti 
Barium carbonate....... ECE oS eee cela gee | 0 .0999 
100 .110 
chlorate ..-| Ba(ClO3)2-H20........ 32 .158 
chloride .| BaCl-2H307 2S. | 0 .140 
nitrate...... ARSC ES (85 Pee eee af | 47 148 
Ui a SESS aws cos ee cme a kl 0 111 
thiosulfate BaS203 58 162 
Region oxid SEO) ee aPosy odie ee 260 
Ee eis » oho BESOC ore ts heen alael’ 50 198 
Bisvanth ht as Ee} MOAR Wipe teeta - 50 . 0600 
trioxide. . Bee at PSG. bos o c'sckc ka Oost 50 .0569 
Cadmium nitrate. . Dee chs abe Cd(NO3)> AH sO on), cia <is i 40 . 260 
TAS? SAP) See 3CdSO«8H20......... / 0 -195 
/ 20 . 200 
sulfide ee. “Ae CRIS ei eres ae ed 0 . 0882 
50 0922 
Calcium carbonate....... CaCO; 0 . 203 
/ 100 214 
Te ae SNS pee ee ee ee 61 . 164 
c TG ae) CaGisGhsO-. (Ao ed. 0 .320 
ce Re ir @"5 a teeta a 0 . 204 
40 s2i2 
4 ea CaliCOs)a.... 2. ass. 0 . 238 
MEINE Seo ccs ows of SALOU )S. sca s sey wee. 0 . 260 
50 . 288 
mol poeate cinta d Ro BOOS... SET es. 15 .165 
ae re ea MAET CN caine ce eeeie es « 0 .177 
100 197 
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~ (Continued) — TAME SVT > 
ae 
Name Formula Terese Cal. 
: 15°/g/ 
Owe Sal 2 8S eS eee 
Calcium 
Sulfatesc, cee -ae ee =< CaSO. zee 36 - 265 
tungstate... cs)... ess CaWwoOs...- 3 15 , 104 
Carbon dioxide, solid..... CBOs devas age st —225 .124 
monoxide, solid........ COME see een eetes +220 ET 
— 206 .457 
Cerigroxide. «0.86. 20-+5 +0 CeOae elt haar & 0 0870 
50 .0946 
sulfate..... Fy Eocene Ce(SOa)e....- 50 OTT 
pemtate Joe scdpies > semis CeSO4'5H20.. 50 .201 
Chromic oxide.,.......-- CrzOsutice secre 0 .168 
50 .189 
BUliAhe be ore gabe aces tens Cre(SQ@a)acacee sams tes 50 .172 
sulfate .| day sc o0% td Cra(800s51120 see Pak 50 . 200 
Cobaltous nitrate........ Co(NOs3)26H20....... 32 POTS. 
siliates. o.esjieew: ss o8 es TEH2Oss aap ace eet 48 342 
Columbium pentoxide. . b2Os. Sara peach 50 .101 
Copper ammonium sul- Coon (NH4)2804.- 
Aid We Cebeeciee CHO Wels tion cine neck 0 . 256 
Copper sulfate.......--- Caso. His Osastinarast 0 Lye 
50 .191 
sulfate... sears cee} CuS0O4°3H2O......+-+- 9 .228 
ATES Gearon Ober ones: CuSOUHIO sees 0 . 253 
50 . 287 
Cupric carbonate......-. 2CuO-CO2: HO ee oe 57 Sb ee 
Ghlorid@. 5. sees s ecw GoClavweae ces sss E 58 .139 
Py: Ee are) ean gO) LO Jerre oy ar circkoines | : 0 125 
’ 100 .144 
rchikits ye Seat aleurone oi CUSt te dicen: Coes 0 .129 
100 .151 
Cuprous iodide,......--- Cul Mik Seer ree 0 .0658 
50 . 0671 
ONO! bocce cpecse «gpl OURO Neer Blam omy cua) 0 .110 
100 .116 
Balenil¢. ..sgiecce. ease GuiSee siete rik wert 60 . 104 
pth) ite Cn ee eoerren. 0 GusS anh Soe cretion 0 .148 
50 . 166 
Erbium oxide........+.-. WeOiirs ate Awe 50 .0650 
Ferrie oxide...)...-.---+| Be2O3....-. 25 es ene 0 148 , 
100 182 
Ferrosoferric oxide (mag- 
MBGILE) Aras tithe seed Biss O Wear ay ce conathteeseh 0 .151 
100 .179 
Ferrous carbonate...-... RoC sisckys nora 54. —Ct«<s .194 
BWISACCL vic age 6 ve weeks FESO wear eas + 45 .167 
BHUALED ob often s apis wiope PeSOs4beO. ope oats 9 . 284 
pulfates «. ouwip nlc - ante ReSOGTHsO Ler cect 0 .325 
10 .337 
sulfide. . 5 cel ERON Hediste opesuucterr ata ts 0 (135 
Gallium sesqui- coxide..... GasOan care ce te sepia 50 .105 
GOld@iodide... cup on. 2 es ots yaar wey bo oF © 0 0404 
50 .0432 
Hydrogen peroxide....... EisOa ce nin omens te —25 A471 
Indium sesquioxide......| InzOs........++--+--: 50 .0808 
Iron diarsenide.. se cays PAPO ABRS didi < ewig waa < . 50 _ ,0860 
SU Se AR phe smeyall & Pee ieyak vues 0 .118 
50 .128 
Lanthanum sesquioxide. .| LazOs........+.-++++: 50 0750 
———__—_—_—  — —  — ————————————————e—e————— 
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ECUuCIMO (Continued) 
Lis 
a ee Af sig 
bias eat 
_,  wWame Formula as Cal. 
" sd BLN 15°/g/ 
Lead ammonium chloride. | 2PbCle-NHiCl........ 10 .0865 
TBA DOLAtC mpas ss cess es PbBiOgi cos nate. BY 0903 
Lead bromide........... Pp Brs.. eee ee 0' 0502 
50 ~0530 
KMCDORAEG: ences sos: PbCOs3 32 . 0800 
OVIGR ir acne x esis bs PbClz 0 ~0649 
100 0681 
ohromate..g-.....---- PbCrOt.. 5,44 aay HA: 35 * ,0908 
BEEERATOWES i Senseo 0 3 sees DOgsa i os. . < ways: 0 ,0619 
50 0650 
00 0G) Ch e/a rs 124 vir p bie eae a aearacetiegs Fe 0 0417 
. 100 0437 
molybdate. Oo SSBB PbhMo04. ss 245.sa +l 15 .100 
TRONOLIGG se qrar se os ti BbOw sc 452 ae eR 0 0483 
50 0509 
Stabe Lives y Reais Gores =f BRI NOs} 255 orate ergarce «- 45 115 
ophosphate........ POesOp ec cree. wee Ae 55 .0820 
Phosta ioe Ja 3 See PbS1Os: 23. 055 4.90) 60 0779. 
pulfate pak. Rte Goce ats PHSOP. Sh tee rete se 45 . 0839 
sulfide, 4 SE DOD ong ouanes skeiniece ane) srecotatte 0 . 0502 
100 .0511 
thiosulfate.,.......... PbSiOsh Co occs aeytae ls 58 .0918 
Bungstate..1.---.---- PD WOgi ee cece eh 15 .0769 
Lithium ehloride......... Pah Rens eiuc, capers b 55 . 282 
BRIG ees eos.. ~ 6 '| Lal.’ 10 .373 
BEM este ss <. ~. + | LAM 8 os ny was eek 0 , 980 
“ bydroxid LiOH 0 987 
: SSG Meese =<.) LIOK. 00.22 giana. eso] F . 
: 50 . 356 
oy 1 ET een LEN Oss ion era ala cater 210 . 387 
thiosulfate WOES Ot co hal Li2S203 58 .0920 
Magnesium carbonate....| MgCOs3...,......-5-- 25 . 200 
TRS sacks ain os MeCl 6H20.. 44 . 3878 
har LON a MEGONs. ...0 225 6. apa k 48 .194 
PERELUG PS Sidva sk es ss MeCNODs 6H’. 4 55 887 
oxide 1020 eer ee ye & 0 .209 
50 232 
jay ei MgS0O4°7H20......... 12 .361 
OE Aer MgSO.-GH20. . yay! 9 349 
sulfate, > MgS01H20.. |. o ssi go ye be 9 . 239 
IS a i NE SSO Oe wot regan 61 .223 
Manganese dioxide....... RIO; B Saree et ea, ae 0 . 152 
; 50 .163 
A ee CELE "BHIOS ee. sh 47 acy G3 
rMpaganie 2 ans 9 RU ECR @ Ae ee eee | 58 . 162 
oxide. iene Mn:03: SHO rate’ 38 HWY 6 
Mee anous oxidc........ 16 eh eee eet 58 . 158 
“ick > a a MnsOx DELS: soe cea k 32 .323 
JP OS ne MnSO4<s5 <2. Kagan 61 182 
Mercuric chloride........ HG Tc. one eae 0 . 0640 
100 . 0669 
cyanide DET OGIN Ys) 2,.¢etceeaticcns 29 . 100 
TOG ct ne ascer a Damn st Pipls (rea): +. camel e 0 0404 
50 0413 
oe a HgO. 0 0485 
; 50 0521 
Co Ee) A te yoke are ere 0 .0506 
ra 50 .0520 
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(Continued) 
_ | Specific 
> Temperature CAE 
Name Formula Or Y Cal. 
: : 15°/z/ @ 
°C. \ 
Mercurous chloride...... ig Glityectcr. c tue ae oie ae 0 .0499 
50 .0512 
CUCU NER eotonge © ac tecture coe HigsSOw oo. esate 0 0616 F 
50 0680 
Molybdenum trioxide....| MoOs............-... 54 .134 
Nickel nitrate...........| Ni(NOs)oGII20....... 80 473 
WUE Aree OaeeE ESD NISOs6H OR eons: 35 .313 
Buliate.. ccf <= = 48 RUE Bae ete Sc ucit eaA te 58° 225 
sulfide NGS so eree lat eae 0 116 
100 -128 
Nitrogen pentoxide...... NGOS. ere «lets onergerart —80 to —5 .239 
Potassium acetate....... K CssOri nts 2c vcuete t= 20 272 
KASOZ te coe eet 35 244 
aluminum sulfate, 
Cli) pots. tars orem © KeSO4Ale(SO4) 3°24H20 0 324 
50 360 
Potassium arsenate, acid | KH2AsOs.........-.- 31 174 
Potassium bromide...... Src 0 104 
100 108 
KeCOz 47 210 
chlorate:....5.%:. EClOgs courage air-1 0 191 
50 . 205 
Chloride.) an ele ee KCl. 0 . 162 
100 168 
chloroplatinate........} KePt€ls.............. 30 pei bi 4 
OHFOMAtC. cae. aac cmet| eCrOies oo. eee Fe 46 186 
dichromate....... one | ee CriOyn cee or neieeer er 0 178 
ferricyanide........... KsFe(CN)e......- 26 232 
ferrocyanide.......... KuFe(CN)e.... 0 210 
50 225 
ferrocyanide....... KaFe(CN)e3He0...... 0 267 
50 .285 
HUStida, os ane kao et ERD ccs bea 0 .199 
50 . 204 
metaborate..5.:..-.-.. WK BaOas sat ce eeaieres e 57 . 225 
MILPAULCT.« eicty yee yt cae KNO3. cccgee omen’ 0 .214 
100 .240 
perchlorate. .......-+. K ClO as. cas cig pyaar & 30 .189 
phosphate, dibydrogen | KH2POs............. 33 .208 
pvrophosphate........ KiPsO7: on oes 58 .191 
thirosultate ssw sos > a K2S2O08..-.... 6% 60 .196 
Silicon carbide.......... BIC she tea eis 0 143 
100 .194 
Silver bromidc.......... Ag Bri) l oy ae x 0 0695 
j 100 .0734 
QUAOTICG? ac wigsaree Siete oe 6: 4 @) Wig is aye hee } 0 0848 
: 50 .0906 
BUROUAUES 5.0 ys asi vie sink ASONO cco eee er 40 124 
TOGO No ortaniye ote cer Rel Sor noteco aren teehee 0 0548 
100 0593 
WLLFAtE feet Se Views eee AGNOS>... shoes asa Oe 50 . 146 
selenide. AgiSGw.cuceeptaes seo 37 to 187 0693 
AGLUUE. es smc see Age) Jc Vitae atnacaniee 0 .0719 
50 .0748 
Sodium acctate.......... NaC:Hi05...5 5. sa hive 38 . 339 
MOCUR LE? wt ictal cuit where NaC2H302°3H20...... os i 
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(Continued) 
predic 
eat 
Name Formula Temporanunns Cal. 
A 15°/s/ 
Cc. 
ji) apce ts ep WaBroetees ecAt2 Os, 2 0 118 
S 100 124 
PeEDOU RIG te steiay. = «21a N&eCO8. nc o.cie. sve a vou 45 . 256 
Od OTUs 4 ise oll Wa Gl, via. e se eres 0 . 204 
¢ 100 217 
‘ish 1) east eu ag BS A Se 0 258 
100 279 
OTE OR ose Nati@Os,/.6¢ 5.4 72h 46 . 306 
10718 CS See oer Nal 2 occ tarclya oh feria gash 0 .0829 
50 0848 
metaborate........... NEN S10 /iPeee ged eet aee A 57 . 253 
Lad GM INS NOS2 5 Sica a.c a8 Baleee 0 . 247 
50 270 
phosphate, di-......... NazHPO4:12H20...... 0 .404 
c 50 ‘464 
phosphate, di-......... NasHPO«a7H20....... 0 rook 
50 406 
pyrophosphate........ NaiPsOr we ane a aaa 50 227 
BMIELO,, seeiaocis 2 lS. NiseSOg, a deers sake 0 202 
100 220 
tetraborate:.......... Na2Bi07 45 234 
tetraborate (borax)....| NazBs07-10H20 35 385 
thiosulfate............] NasS203-5H20 21 .346 
PHROSUUTACG... dscns. os Na2S20 9 . 220 
‘Stannic oxidc........... SHOg* se accceease tite 45 0898 
EU INC MMM Ets «os che | ODOR ci6 isis ck cee a Fate 54 .119 
Stannous chloride........ SHGIZ. oss berets woniee 60 102 
PMNAIG bes = 2k fers se oe SnS. i... = ct] 56 0839 
Strontium molybdate. ...| SrMoO.4..........6.6. 15 .148 
gto: eee Se a STGNOs)o. save nahser le o2 . 182 
OS DIMSOL Coens hae eitemtl 48 .143 
Sulfuric acid............ HeSOies te ae yes sce — 30 .239 
0 270 
Sulfur dioxide...... f cidts [ADO8 A. crows each Sea gS) dc —185 to —103 229 
Thallium monochloride...| TIC]............. 0 0520 
100 0542 
MPGMINIIPOHIOTICG s60.06 0. of LHC]. i... 005 agacses 30 406 
athe he 2a sR Oeics Na Dette 4 0 .0571 
50 0589 
rd See SOM a aet caeee eee te 50 0980 
' Tin, see under Stannous 
- and Stannic 
Titanium dioxide........}] TiOs. 0 .168 
Tungsten trioxide........ WO S is cola dtein oe sats oe 0 0743 
4 50 ,0832 
Uranium oxide (ous-ic)...| UsOs..............-5. 0 .067i 
> 50 0750 
ona, TUG ae 3 SE 24] |S Opes es Tee — 250 0361 
— 200 156 
—150 246 
- — 100 .3a2 
—40 435 
0 492 
MESSI arp 5. = «ss. | XAOS saa ote bn a sine cia a 57 112 
Zine chloride............ ZI Ter cee ek chew reo 60 .136 
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(Continued) 
(hag 
eat 
Name Formula Temperature, Cal. 
Y 15°/g/ 
. e * 
Zingmitrate.. {hearer oo ce Znih Oz)2°6H20 ...... 30 318 
Ca olan See) ie eeees VAT (6 5s pens 2 menial S 0 114 
100 . +129 
gubtatey.- nce sates sas ZnSOr7H20 .... ino 2 0 .322 
BubateleeeeMaE. .v5 o. ZnSO: set Eeteee cis ons 9 .299 
SAMAR oe SD se adie ZnSO H20.. aise 9 4 14 
; 17 
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eee aay ERENT an ae 














Specific 
Name Formula Tens Wen 
(15°)/g 
ATAMONIGse cock esas pseiste | NEG Once ste erratum — 60 1.047 
“70 1.098 
20 1.125 
100 1,48 
Calcium chloride........ 33-99 . 552 
Hydrogen peroxide......-. 0 .578 
Lead bromide..........- 550 .0779 
CRIOLIGE. «sete isis va sate 540 Ag hh 
Lithium nitrate.......... 280 . 390 
Potassium dichromate ... 397 0335 
SHIGE. wie seit t= 380 . 0332 
Silver bromide.......... 500 .0760 
PRL OTEGIGS 1h acapaten ei ss hares 490 129 
PHELGLCaiais apt bowels eal AEN Ose coos 250 .187 
Sodium acetate.......... Na@iisOnw: 22275. spo 61.8 846 
AULOraGe ss sane cee 8 Na Glos. c.ccgukeraae ss 280 .325 
HTTURAC Gy wheter. af s ce 2 WaNG@est steer ES 350 .430 
thiosulfate..... ...-4/< Na2S203'5H20........ 13-98 .570 
Stannic chloride.........| SmCla..... 26.2 ee nese | 14-98 -}-°.148 
Sultur dioxide, vc... cess || DOL wate scs ese s segs ts > —20 .813 
0 .318 
20 327 
100 .418 
Sulerie: MCW. wpe eis e052 hs WsSOae-cncend yates 10 . 339 
acid Hear a Re ed i H2S207. 35 . 334 
Water. Ph ee ree: See special table 
wees Dea en CE 
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Specific heat is given in calories (15°) per gram per degree Centigrade. To 
to joules per. gram per degree Centigrade multiply by 4.185. 
159 2 T 

; <3 Speriae 
2, : eat 
Name Formula Temperature, Cal. 

CC: 15°/g/ 
oC: 
Acetic acid... i... MGs Ost. fr. pe eae 0 487 
Acetone...... EIS oo O)- » > (CH3)sCO.. .. te Eter ds —210 540. 
o-Aminobenzoie acid..... HeNCcHiaCOoH....... 85 254 
WISAPIMODGNAO BCIG. . 4) 2. k cee ce se ede Bathe 120 . 253 
eo ae GIS Sele A EE a= aera ec aetna: | 128 287 
i (Oke SS CoH sNH2. Osi ate tt ? 741 
Arhibe oko en eee Ors 30,2. ole FALE 50 , 308 
f 100 350 
Anthraquinone.......... Cael e(CO)a NAS TPS. & 0 .258 
Azobenzene..... Pires ic's at Gels N) 2.55660 5 Laois 28 . 330 

Benapne.b... Gti....... Ge Sense cat — 250 .0399 
i 4 — 200 .124 
—100 .227 
- — 50 . 299 
BETTS 6.Vc Pi Coll s@OaE cna meas ox 20 . 287 
Benzophenone..........- (Gels CO les oon ante oe —150 .115 
—50 .220 
0 2/5 
20 . 303 
2 ee Fe HOC.¢HsCO2Ci0H7 —150 . 129 
; — 100 167 
o-Bromochlorobenzene...| CsHsBrCl............ — 34 .192 
m-Bromochlorobenzene.. |] ...............-- — 52 . 150 
p-Bromochlorobenzene...] ..............2-205. — 40 .150 
. é 0 .170 
o-Bromoiodobenzene.... . OsHaBrl oe «nue Fos — 50 143 
isENIIOLOGODER TERE...) se aie ce bois dohisiek —75 to —15 143 
PoMCOwMOlOGdoDeNZeNe... 6] oi ce ce oe wb bow Sle plee ls —40 .116 
-~Bromonaphthalene..... CyoH 7 Br, thw tein} 41 . 260 
romophenol............ HOCH We re OS | 32 .263 
Camphene,...ci.......- CioHi6s. << 23 ectdse)-& 35 . 380 
Warman neid.. 208 ......5. CHE sCOoH...4.. 8 .695 
Caprylic acid.. ..-+| CH3(CHa) De MEBs —2 .628 

Carbon tetrachloride. .... GONG ons cad Potdiadtsl ee — 200 .0812 
—80 .182 
—40 201 
Catteobol:.... {isiws. Ais sisil Cabal CEL) 221.6 be Pladtdet> 163 .278 
Chloral alcoholate....... CCl;CHO-C2H;OH.... 78 .509 
Hedrate....f0........ CChCHO:H:0......".). 32 WAI! 
Chloroacetic acid........ CH2GlCOaHt iy, ; 60 .363 
p- robenzoic acid..... ClCeHsCOeH:.)....).. 80 . 228 
Tm4Oblorobenzditiacid....] ........c cee e eters 94 292 
PEGMOPODCNAOUSBOIG.,....) son eee ce sees nee 180 242 
Crotonic acid........... CH;:CHCHCOzeH...... 38 520 
CsH303N3 40 . 263 
(HNCO)s. « 40 .318 

CeHi206... — 250 0155 
0 277 
20 275 
OD at Ssh C ae (Catia) eek as cecatete 0 to 90 292 
o-Dibromobenzene. . ..| CeH4Bre. ee ee ee —36 . 249 
MIDE DTOMMODEHGERE... 06.) cece vcccccr seceveae —25 .134 
EP UNE Oe? 2 ee eee eas oka —50 .139 
ichloroacetic acid...... etre Ee solid 406 
o-Dichlorobenzene.......} CeHiCle.. —48.5 185 
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ReneS Teen ernie ems eerraMeremecretr re 2 

peeine 
ea 
Name Formula Temperature, Cal. 

: 15°/g/ 

m-Dichlorobenzenc......| -..eeeee erent secre — 52 .186 
p-Dichlorobenzenc.......| .. 0 eeeere reer eee es — 50. . 219 
Dicyandiamide.......... CrHNacs eras 0 to 204 .456 
DD weItol oss.c eens | eraava Cells(OR ee ten aes ¢ 20 . 282 
m-Diiodobenzene.......- CeHale.ceeansaan sae —52 .100 
p-Diiodobenzene........-| --+-+sseeeee errr eeee —50 .101 
sO yastay Ee meta eee Otic (CeHsCHe)2....- Pee: 28 - .363 
Dimethyl oxalate........| (COeCHs)e..:./....7- 10 212 
Dimethylpyrone.........| (CHs)2CsH2O02...... 50 .368 
o-Dinitrobenzenc. . ¢ i Gella(NiOs) atta J) ite). & —160 . 252 
m-Dinitrobenzene.......-) .scceeeees ee seseeee —160 . 248 
p-Dinitrobenzene........| -..eeeeee eee cte eee 119. 259 
Diphenyl §.2- anes so (COHEI) eres o5 of peal 40 .385 
Diphenylamine. . 2. os (Cols) 2 NE 26 AYA 
Ethyl alcohol........... TEs OHA. pees ath 25 ale —190 ~232 

AG eB rare) 

(QUILTEOUS) Soares eee ence ll emt nena nena —190 . 260 
Erythritol.......---..-. (CHOHCH:0H)> + 60 . 351 
Formic acid. . Seat | EL COsEis.. cure aces —22 . 387 

0 . 430 

Glutarievacid cere. « «ewe (Cee prereset ek 20 . 299 
Glyceral......... /.....-| CsHs(OH)s..- wees 8 — 250 0471 

— 200 ,115 

—100 wAws 

0 . 330 

GlyoolWe-pancies sere tae (CHsOH) ain eect 40 .528 

Hexadecanes.o- ha. ne oes CyeHaac ins sot ee & 19 .495 

Todobenzene... “.. 26... Calish acc esta ck ere’ 40 .191 

Tuactose.<..-.-c22+- ++) OrsebasOmss ts aias os. 20 . 287 

OE et i Peis 20 . 299 

Daurie acid sree. < ote och CuHesCOzH.. —30 .430 

Lbeyutosea. ot Sco eee ASETO) Pema a ab tioc - 20 .275 

Malonic acid............| CH2 (CO eH ats itt iw. 20 .275 

IMIBEGOSG Se nie ee ete a ets CishhssOn 4S Aae 20 320 

Manvitioll, ssleutee 2o= «chels a ee ea 0 .313 

Melamine. ...o.. 02...) CalloNc.. ees s+ oh 40 .351 

Myristic acid Woes... «ni CisH2C0: »H. 0 .381 

Naphthalene............ CioHs. abated | oS oe .281 

a@-Naphthol’: 220.5. 6. oe Cb OL enolate 50 . 240 

B-Naphthol: 222%... 2 oe well ivpetetene ers a ohare eh 61 252 

a-Naphthylamine........ CiH7NH2.. ORES. 0 270 

m-Nitroaniline.......... Ho2NCcHiN Ott tee ae] —160 .275 

OU NIPTOSTUGGOS na. soe Sete vines see eR EN ee ee | — 160 .269 

SINGEPOAEMING sfc sc ate ape” io ee ole sth eae in cee aloe \ —160 .276 

Nitrobenzene.....-.....- CoHsNOz a 20 .349 

| 100 . 356 

o-Nitrobenzoie acid......} NOzCseHsCO2H — 163 . 256 

m-Nitrobenzoio acid. ....) 2... cee eee ee tet es —160 . 247 

Nitronapnthalene........ OCroHirN Ope sonic cele cts 0 . 236 

Oxalic acid.............--| (COsH)22H20. 0 . 338 

50 . 385 

Palmitic acid. . CrHsCOsHis ia. Js —180 .167 

—100 .251 

— 50 . 306 

0 -382 

20 : 
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(Continued) 

Pees 
: eat 
Name Formula Temperature, Cal. 

15°/g/ 
°c 
ig TAT G Se HOC¢H2(NO2)s....... —100 .165 
0 .240 
50 . 263 
Phthalic acid.. : CeHs(COoH)2......... 20 . 232 
Propionic BtGwaEE.... C:H:COsH.. yo! . —33 . 726 
n-=Fropy! alcohol s:;......| CaH7OH.. 2.352 6k.. — 200 .170 
—130 .497 

iso-Propyl alcohol........ | CsH OB 3.88 9. —200 .0507 
Pyrotartaric acid. . at.) CobeOs wl BO 20 .301 

Quinhydrone. . Cis ioOasi i Mos Halk. — 250 .0165 

— 200 . 0980 
0 . 256 

QHINOLs dose = S. .. . -| Coll (OM) oni Fett... — 250 .0246 
—150 . 268 

Quinone | Sebi etn. ; —250 .0311 
— 200 .113 
—150 .282 
Resoromol....- i... . Ce (ORIS . ane ae —160 . 269 
Se ee HOCsH«CO2Ceils 5a i 32 ,- 289 
Stearic acid.............| CivH3sCOoH.. feet 15 .399 
Succinic acid....... (CH2COzH):.. a 0 . 248 
MONO geese. -.....| Cr2Hs2Oi1.. | 20 . 299 
Tartaric acid.......... HsCG.HO*. Se) .| 36 . 287 
| 0 . 308 
| 50 “366 
ro: ee ..--| CroHsO.. KIIi 0, .315 
Trichloroacetic acid...... CCls;COoH.. are solid .459 
Trimethyl carbino!....... (CHs) CORO Hu oe —4 . 559 
_ Trinitrotoluene.. ....| CHsCeHa(NOs2)s. 2.2... - ier ane 
311 
. 100 385 
Trinitroxylene....... Z (CH3)2CsH (NOz2)s. - 20 to 50 .423 
Triphenylmethance..... (CeHs)sCHi itis)... 0 .189 
o-Toluic acid............| CHsCsHsCOeH. . 54 {277 
ve SO a Oe OE Res eee ee a 54 . 239 
aT A a a ee ee 130 277 
p-Toluidine............. | CHsCeH4NHaw esti... 0 . 337 
Lk 20 . 387 
Mrmureeeeerias.......)(NH2)aCO... 5. Bed... 20 .320 
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Specific heat is given in calories (15°) per gram per degree Centigrade. To 
change to joules per gram per degree Centigrade multiply by 4.185. 




















ees 
ea 
Name Formula Temperature, Cal. 
15(8/ 
HZ . 
Asetic acid MW iiiowc oo > CHsCOOH. ass.5-cen 0 . 468 
Acetonesioe. 05.2 sai bo MCE 3)'3 CO) rss seuss susie 0 . 506 
20. .528 
Acetonitrile het. 7.5.40) 'CHsGN. wiahidiaiaw. 1. 21-76 .541 
Acetophenone. . #1 ¢ san | GCobls COC arteries ox 20-195 | AT4 
Acetyl chloride...... SI CHeGOGl ieee. as te OF . 339 
Allyl acetate............| CHsCO2CsHs......... 0 V43h- 
alcohol...... CsH. OH 2.5% +e 21-96 - 665 
benzoate..............| CeHsCO2CsHs. . ., 388. 
butyrate..............| CsH7CO2CsHs.. 20 451 
chloride...:.... .. ..| CH2zCHCH?2Cl.. why O- .313 
isObutyrate.s!........ CsH7CO2CsHs........ 20 .448 
propionate............| C2HsCOeCsHs........ 20 451 
twalerate... (od. 5. ...4-| CaAMoCOsCsHsaitent i: 20 a 451 
o-Aminobenzoic acid..... HeNCeHsCOeH....... 145 435 
meAmMingbenzOie acid. i). | scence cere ute sere ee 174 435 
piAminobenzoio acid. ....) 2c. eee e swiss Mel siedee 186 444 
iso-Amyl acetate......... CH3COeCsHu........ 20 459 
RGONO) Nb. aki tees ee CrbywORt Oi thstat a. 0 502 
20 . 585 
75.5. - 688 
d-prim.-Amy] alcohol ....| CsHnOH.......... ds 22-125 L712 
tertieAm yl aloohol ices dalin ois wes elelecters wine seid 20-99 . 753 
iso-Amyl butyrate....... CsH7COe2eCsHi1...:.... 20 459 
POCMATE: wi Abacos eos «| HOOsCcHar.5 tw bend | 20. 459 
isobutyrate........... CsH7CO2CsHi11.......- 20 po. 459 | 
propionate............| CzHsCO2CsHu........ 20 459 
BUOcInAtE... AMM. rye cre) he CHaCO2CsHii)2.....- 0 449 
Willerate. .. Mo cece oe 4HoCOsCsHi........ 20 .459 
isgrAmylaminevi).......-| CsHiiNHe...... sens 22-91 a) 6.614 
Amiylene,.....4.5.. vances |) CORELRG ict tks bbl de 0 .282 | 
AMGH ol Hoshes: Faia o)tararels CoHsOCH st ve. nied .:. 22.48 -551 
TATUNG ocho, cere diristan eon aha CoHgtNHaiky.tie ctf. 0 478 
50 621 
100 D .547 
PA TRIBESLINS shard bel AD aes <ieraretotees CoB OCH tient). 20-152 4838 
Benzaldehydeiii.... ....| CoHsCHO............ 22-172 .428 
BOMMENE Eis 5 0 APS oe oid ete Ogllet.%, «donee lots). 5 . 389 
20 . 406 
60 444 
90 ; 473 
Benzoic acid.. .......-- CrBsCOvE ae nie 0 424 
Benzonitrile...... ...... 6H5 anion haste 22-186 .441 
6-Benzophenone.........| (CeHs)2CO...... Sk 3-40 . 383 
Benzyl alcohol.......... se C HOE io. bie ecw 20--100 nOL1 
chloride..... Mba icees ol COME GELSOL. Ate axrars tis 0 . 323 
Betol snes tees vee | HOCeHaCO2CioH7.... 19-63 . 356 
Bromobenzene... CsHsBr.. ey 20 .231 
o-Bromochlorobenzene. ..| CoHsBrCl... 0 215 
m-Bromochlorobenzene.. | ...... i 0 ,212 
o-Bromoiodobenzene.....| CeHaBrl.... 5-100 . 160 
M-BLOMOLAGHENLENGS cata o vus.a-4 aivstata/ ele erent ete 5-100 .158 
Bromopheniols «..015% sm POC B ry cede ees 18-77 . 316 
M=BUsANEy sa Mae Foes ee Cabbie er oe ees 0 .550 
ISO“ EAE Fach sve eRe), Co ected pet GI amet 8 0 . 550 
iso-Butyl acetate........ CH3sCO2CiHe...... 0+ 20 . 459 
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_ (Continued) 
y 
Pecans 
* eat 
Name Formula Temperature, Cal. 
15° g/ 
n-Butyl BIOGHDI Sees s' ss .06 Ceo OM ate lhii.: 2.3 . 526 
19.2 . 563 
iso-Butyl PARREYEMOLARL, Se PR w= oes ssyaverd Slt DP TMD beers 21-109 .716 
Pee Tutyrate)........- CsH7CO2C4Ho....... 20 459 
A SI ee eer ere ee eee 20 459 
a-Ruty Ghioride......4~\. RabClie.'s thw sada ot 20 451 
Naa 1 ee (CC HCOsCaMon se t2lie};.. 20 .459 
feos propionate........ CeoHsCO2CuHs-....,.. 20. 459 
iso-Butyl succinate....... (CH2COsCaHs)2....... 0 .442 
Butyl valerate. .i........ CsHoCO2CsHa 0: Ae) eran 20 -459 
n-Butyric acid........... CaHrCOsHi th o3.kli yj... 20-100 .515 
- iso+Butyric acid......... CaBdOge he) te. 20. .450 
I 7 eR pea Sipe pes} CallyGNishe lth ye} 4 21-113 547 
Caproig acid. . eyes eek CpeCOsH osebber 2d. 29-105 .5383 
Capronitrile.:...... sae | CseION,... potent 4) 18-156 542 
Carbon tetrachloride..... CClanncsafds pH} fos 0. .198 
SA 20 -201 
Gneuscrol. nc. 0t.....,;--| CoHuOH.......... 5. 24-233 ~bTT 
Gatecholy i... User... 4. Cote (O Yes eccr toh 0 462 
(CU A ee | a OG C HOMiee ar ise 1 oe 17-53 . 250 
CE) a CChCHO-H2O0. Fi) .t,. « 55-88 .470 
Chlorobenzene.:. ...,.. CDSS CH I oe ee 20 .309 
o-Chlorobenzoic azid..... ClCsHsCOsHi.:.. Re 'h 0 /892 
Map hlorabenzoic acid. )..] 6. ... gcc ces cece ee des 0 . 266 
SRPMS OMENETBOIGUACIG. «ob ic6 | ais cele sgt woes oe eos Gols 226 .547 
Chloroform...:...... A CEC] go ssticara aetase ee 0 12382 
‘ : : 15 . 226 
> 20 . 234 
o-Chloro hestl. :. aS Mae HOCsHaCl .ctlatled 5... 0-20 :401 
Chlorotoluene........... CHs@eHiGl Fins... dee 0 .316 
po “ne Dts Aiem. citgiead 9“ CH, CcHuOH.. i102... Q-20 -499 
MENTO NTE Fate iaiace 4.18) voncteters+oseronessn tel ene 4 oe 0-20. i .479 
Trae methyl ether.,..}| CHsCsHsOCHs....... 0 .405 
@rotonic acid. /4........ CsHsCOsH 0). Del)... 71.4 - 500 
Cyclohexanol............ CsHuOHs 2:20... 15-18 .417 
Cyclohexanone.......... Cali0Q-.... Hed ).. 15-18 .433 
Gebtymene... ie wwe esas CsH;CsHCH.. y 0 .400 
Deevione-s....0y...-....| Croll iO eis?) as Q—50 -469 
Diallyl oxalate.......... (CO2CsHe)s.. “e)} 2 Be 20. .426 
wnccimate. Fi. (CH 2CO2CsHs)2. Paper co 20 .452 
Diamylene.. we ga ef CroFl setts DECI) 2.8 20-130 .545 
ibecdachenwtic. Mite a CoHuBrks Jel clind..- 0 .180 
m-=Dibromobenzene... 2.4) 2. eee ee Secs ee wats 0 .175 
Dibutyl oxalate......... (CO2C4Ho)2. sth)... 20 441 
Dichloroaccetic acid...... Cl:CHCO:H..... ak 21-106 .350 
o-Dichlorobenzene.......| CoHsCle........ a toe 0 .270 
FEE DACHIOLODEDECNC.. 2... 5.6}: siseremiewwrn nee lds Les 0 .270 
els RS See ies Pence ea 53-99 .298 
iethylamine...... a wi Celie IN EL. o/c ao wets OD: .518 
Diethylaniline........... CeHsN(CoHs)2........ 20 .452 
Diethyl carbonate....... sk sayarey i prea Ad: & 5 20-100 .464 
MELOHEe wae kti ssc canes (Cals) sCO HOt? 4. 20-98 .5 .557 
PPMIANG. occ ce ee noe ee COscsHod. 24-186 .475 
malonate... ..i0i....6+. CH2(CO2C2Hs)2...... 20 .433 
OOS TOs eee ee (CO2C2Hs)2.. 454.2: an 20. .433 
fuccinate. Mott... . 5... ee Ese A 20 .452 
o-Diiodobenzene....... .| CoHule.. ' rks 0 .136 
SE | NE OSM Fee Ee ee eee, 
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(Continued) 
Specific 
eat 
Name Formula toot Cal. 
3 15°/g/ 
SC: . 

sila) Dyttors Kel ay VAs oo oe ||oadapacecoootog S10 5 34. 2-99.6 .140 
Diisoamyl. nee eee @ighl sen auc 21.5-155 .590 
OXBLATO seco lalay sis oicleiels ae CegeCeHs NS avsx sve ei 20. -449 
Diisobutylamine......... (Cis) aN Beickis 2 tn. 22-130 .571 
Dimethylaniline......... CeHsN(CHs3)2........-- 0-20 .418 
Dimethyl carbonate...... COM CH) 2 ccnesas ee 19.8-88 .452 
o-Dinitrobenzene........| CeHs(NOz2)2.......... 0 .349 
msDinitrobenzene.. +... ...|\sccee. py eee ree rt 90 405 
B-Dinitrobenzene®... 2/22 10|!- Goce Sere cena Se 0 .279 
Diphenylamine.......... (Celis) aN. Ot hk... 53 464 
Diphenyl oxidesy........ (CeHs)sO Cees o. 30 .399 
Dipropylamine...... aie] (Cobia aN BEY tn Gh ok fu: 22-100 2597 
Dipropyl ketone......... (Csi eCO Mints. - 20-140 1552 
malonate kines... 2.2. CH2(CO2C3H7)2......- 20 .433 
BUCCINATE, 5 Thence See (CH2CO2C3H7z)2....... 20 -452 
Di-n-propyl ee Sh -++++| (CO2C3H7)2.. 20 . 433 
Dodecane.. -| CioHee. 0-50 . 500 
D odecylene. . + | Ciskleatreee 0-50 457 
Bthler Sfocc.ctcteh eto te occas (CoH 8) 20. bet eo). — 50 B47 
0 .529 
30 .547 
120 . 803 
180 1.041 
BDthyl acetates JS. ...... CH3CO2C:2Hs......... 20 .459 
acetoacetate.......... CH3sCOCH:2CO2C2Hs. . 20-100 477 
alcohol..... Rocks dois GsHi. OG. Mnibie.. —100 .456 
0 . 535 
25 .581 
; 100 .824 
HEN ZONE. s,siediherois «odes CeHsCoHs.. a. oe 30 .409 
enzaate,, ii.oceecs +s 4 0,0 CeHlsCO2Cills. Sen doe Ae 20 . 389 
bromide... MGdhse. ees. CaHsBretater eat... 5-10 .216 
15-20 «215 
butyrate. Uieth <= «sc. CsH7CO2C2Hs....:... 20 459 
onloridc, . {iiedhinw ss. ten ICSAC ioe aecatouires ane 0 368 
chloroacctate.......... ClCH2COeCsHs......- 9-138 .418 
dichloroacctate........ CleCHCO2CoHs........ 20 .329 
TOLMALE . Plewietes owe HCQsC2H g3535, thea: - a 14-49 510 
ROGIGE 0. «felch Sa clare CoHsl.. ddiei 0 .162 
idobutyrate. fi... 6 ssa CiH;GOsC3Hsi.| fe 20 459 
Propionatetindt....... C2HsCO2C2 oe 5) eee 20 ~459 
St (ee | eee oe (C2Hs5)28.. Kos 2. 0 .470 
15-20 AT7 
trichloroacctate........ CCl3sCO2C2Hs......... 10-81 +295 
walordte.con. ON wictes CaHyoCO2CoHs........ 20 ,459 
Ethylene bromide........ (CHaBes Wise cne ia 20 174 
PHIONICGS 5. Alb 36.0: musbeis (CHsGl) a ction ded aby oye « 20 , 301 
60 .319 
OROA AMIE, 5 oxdd we 'sis, sho) a0 EL CONES Sei Aides sto 19 . 551 
Gein LG BCA 0.0 hss oy, ois ota] COREL Seat sme ioe 0 .437 
15.5 511 
20-100 526 
Wurtaral ccsdecwa eres we ¢ (Cab O)}CHOt sis ove. 20-100 418 

Glycerol, (glycerine)..... HOCH:-CHOH.- 
CHaOHe 20< tilda oe ds 6 0 . 540 
50 . 600 
100 . 669 
GTO Oaids 15.0, sxv.se annie 's are (CHOU slidouls Jed. 0 544 
14.9 O71 
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Bpeake 
a oe Xs eat 
Name Formula ata var Cal. 

‘ hed 

| 
ae taldchyde........... tad ae deg CRS J 0 .365 
bia camel Cee 8 yr or Orilie-—-tsc 067 ee 20 .490 
fae Pam aie a 6 ade Gre en & 0-50 501 
soe ene GB. Erk 598°). : RogEL tae et eke oe eee <p 0-50 .488 
He iW CeHizCOsH :. ee sys 9 558 
n-Hexadecane (B.P., 275°)} CisHss........-...... 0-50 .496 
1, 5-Hexadiene.......... ris OR re ee eet 0 .407 
o-Hexahydrocresol....... CHsCsHii00H.. 15-18 .418 
RENEE, oS) ass wae cepa cbiace > 15-18 .422 
cee Mmrite. ot}. .”.'.'. "se ake oaa's x oe 4 15-18 .423 
n-Hexane........ Cell io tek + Se Bey & 20-100 . 600 
ic UP Oe gts: a averg egere 6 0-50 .506 
Lage acid . vs... -.-» GouHlss:COeH so. sie + 57 {545 
Mesitylene........ .| CeHs(CHa)s.. 22.5.5 0 .393 
~ Mesityl oxide........... | CebineO*-2e sso rs ae ty | 21-121 2521 
fe acetate... | CH;CO:CHs............ 15 .468 
co se ee POLO tac caee et 0 . 566 
. 20 . 600 
a ve Mane oo... . CeHsNHCHsg, .. 2). «- 20-197 .513 
oate.. vu) Celi, COiCEg A ee 0 363 
butsl ketone... She HeCOC ie ad erse e.s 21-127 553 
n-butyrate...... ae f C2H7iCO7GH3..... <5. « 20 .459 
chloroacetate..........| CICH2CO2CHs........ 20 .382 
dichloroacetate........ Cl:CHCO:CH3........| 20 311 
ethyl ketone.......... CH COC Hs 242. as. =, = 20-78 -549 
ethyl ketoxime........ (CHO CECNOH 22-152 .650 
formate...... ae |; HCO2CHs. 13-29 516 
. hexyl ketone.......... CH;COC:Has. orn aed © tax 22-168 552 
isobutyl ketone........ CH3COCiHs. ... ... =. - 20 .459 
isopropyl ketone....... CH3:COC3Hai.. 2-22 5,.« 20-91 -525 
propionate............ C3H7CO:CHs......... - 20 .459 
trichloroacetate........ ChLCCO:CHs.’ |. oa. 20 . 267 
oo ee CsHoCO2CHa..-- 22... - 20 .459 
o-Methylcyclohexanone. .| C7Hi20.............. 15-18 .436 
m-Methycyclohexanone..} .........--+.---+--- i 15-18 .441 
fii dine SN te Wass Ghee eae ok : 15-18 .441 
lene chloride...... CSCS sere edo age ee © 15-40 . 288 
Meus BMG oes gees --| Cistis7COsH. .. - 2. 56-100 .539 
ra oo ee Os Pee phy eye he 4 0 ph A 
SU a CwH;OH -+| 0 -389 
6-Naphthol _) oA: ae eee rae = 0 .403 
e-Naphthylamine.......- | CoHrNHe.......----- 53.2 -475 
o-Nitraniline “| HsNCeHaNOs.......-- 0 .400 
Sos oo eS ere i) . 392 
ii EE ew ns ck | se. fxs cote cians <4 = ok 0 427 
itrobenzene. CeHsNOs: d=: st - 2 30 .339 
120 394 
o-Nitrobenzoic acid...... OzNCsHiCO2H....... 0 .314 
oe Ne ete: hs i 0 .405 
ET ES oy a De ages ee-ee A 238 .449 
RREERRTIAIe «| CH NOs. 2.02 ec ors eee 17 -412 
a-Nitronaphthalene...... ist NOs nee tle 58.6 365 
Ts Ps Ae ENHD..c.mas sewers 2 0-50 503 
Monvylens. -...4....-.... see eee ee 0-50 | 485 
Git aft o = o'< =/0 Calis. < oxenie bh veel om ois 20-123 578 
Octylene S eaEtDS. 0:00.20 6.40 te he 0-50 486 
ae aS er ee 6.6 471 
Palmitic acid -| CisHs1CO2H....-..-.- 65-104 653 
| 
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SPECIFIC HEAT OF LIQUID ORGANIC COMPOUNDS 

























(Continued) 
ued." ak) De ee Brees 2b fo ee SG ee 
: Specific 
eat 
Name Formula Tenn Cal. 
+} 188/6/ 
Cc. 
Paraldehydes aay. 21s > b (CH;CHO)s: : 5 ¢ yasn). 1b 
Pentadecane....5....++-> Cislldet.: f Shia vky. 14: 
Pentadecylene.........- A MTT Oe citer aa. oom DEL ante hy 
iso-Pentane.........-.. KGS Ebi, fae baer of 555 
Petroleum....s..» Bee nteieeartetr sits tore ry O) 4 
Phenetole...... Oa oo Cob sOCeH sc aadcncr 
Pheaolssi taste isis. x Piagoe ale CGETEO Ese tices j 
Piperidine..... SPY SaaS CEHaTING A. oe ee ee 
PLOPANe sien aga epee ecb LOFs ghee cine ance Sats 
Propionsldchyde a sank CrAiCHOMAS cs aps 
Propionic acid.........-+ ‘Css CORB ageeys ete ey © 
Propionitrile. j;sy.ce..--> Cs ON Gitmosese tae hack 
n-Propyl acetate........- GH;CO2CsH:. Aces ene § 
Propyl alcohol........... CSHYO ae ores. cay F 
banzenéiseenccge aaees CoH sCabiers. spn enna: 
Propyl benzoate. at CeHsCO2CsHr. dS ein 8 
butyrate. t...pere .+] CsH7CO2CsH7.....,...- 
chloroacetate.........+. CH2ClCO2CsH7......- 
n-Propyl formute,....... WHCOsCseeakes cies ary & 
Propyl] isobutyrate....... C3H7CO2C3H7 Ai aes 
phenyl ether.......... CeHsOCsH7.... 
propionate......1.+--- Cslts COsCa bv. myn: 
valerate... au peme sos CsHoCO2Cs3H7........ 
Pseudocumene.........- pots) Ge Prd cke abeee ay 8 
Pyridine.’ ». pange-* «P| CoeLEIN. ¢ Efe A 8 
Qianoltenten sci petra hee CsH4(OH)a.. i ee Or 
Quimolinestes. si. pees. -.op CORN TS aera yp ere e 
Qwipone.}..4.. 0 ge. sss sp CaHiOas casey aa 
FRQS@FGINOL:.... dmyscae foe wee Curls(OT se. opie ster 
Salicylaldehyde.......... HOC etl aC LLG cas ce 
Salold Acethay $fgre me ake seh HOCcsHiCO:CeHs..... 
Stearic acid....,.54..++% Civ eCORM. Vien cab 
Tetrachloroethylene a deecrate COT Ma ane ee eek 
Tetradecane... we... +s CHES. oe a, ees ost 
Tetradecylene........-..) CiaHas. oe. seen ees 
MVNO, corcieyyg ers ces e CoHisOH. . 5 
TOMER sd «ose occ esl CcoHsCHs.. 
o-Toluic acid..........-»| CHsCeHsCOsH..:.... 
mM=Doluic acids ccm << stash!” vcleelenerse Qapyes tesiGs |: 
p-Toluic acid.. MS ie Fi oto eRe (Oca z 
O- LDOMUGING\s oes gee sie CHsCablaN Blas ernie apy! 
P-Toluidine... age s+ + «lol alse se wanes go ae be f 
Tagborosthylengy aT eee § Oslo, 22 pees ees AN? 
Tridecane.. Fee ee ea cite t Reaieee ere 
Tridecylene. Sateen fie eats Cishldd. cit Uy vies srat 
Trinitrotoluene (2, 4, 6). CHiCe éH2(NO2)s.-....- 
TUMPENtiNe, Olle sigs oe ale | Niece dns siya a lels lore erm ole 
Undecane. ..s..— sau ee see Ciba oe ee gee omy ols 
Undecylene. Bt FOES 2 Citter. 04 Secs eels 
Valeronitrile...... . «| Cas CN i oie eae are 
iso-Valeric acid.... ty GlabteC OME sae, VE ise 
ORV ONO) oc sieve cape de} (CH e)sCabher ont ose ae 
M-KYlENe, oo ce rr eb eee ete eee resins 
p-Xylene,.. ce vere ee ee] sees e elby OP alee oe te ere 
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SPECIFIC HEAT OF ALLOYS AND VARIOUS SOLIDS 


Values given in calories per gram. 





































_ Substance. 








Temp. ° C. | Sp. heat, Observer. 
Alloys 
ee bronze, 88.7 Cu, 20-100 Louguinine 
antimony bismuth tin, 21.6Sb, 22-99 Regnault 
36.7Bi, 41.7Sn 
antimony fe 37.1Sb, 62.9Pb 10-98 : 
bell metal, 80Cu, POS. . oe ee 14-98 a 
Bismuth tin, 63.8Bi, 36.2Sn... 20-99 Ss 
AOR IOS MSU cles psy, ss oo 20-99 i 
BOBS 4S.BOM hs aise ek os 17-99 Person 
brass, 60Cu, 40Zn........... —186-—79 Behn 
—79-+18 Ms 
r 20-100 Voigt 
[PON COA (7 a Es en Se 14-98 Regnault 
~ bronze, 80Cu, 20Sn.......... 15-98 ss 
} 88Cu, 12Sn, 0.94P 20-100 Voigt 
constantan...... Rilette ot «la s.> mie Jaeger, Diesselhorst 
German silver.......+....0-- pao Tomlinson 
invar, 64Fe, 36Ni —182-+15 4 
4 15-100 ry 
. 15-600 = 
lead bismuth, 39.9Pb, 60.1Bi.. 16-99 Person 
lead bismuth tin, 
32.5Pb, 49.0Bi, 18.5Sn...... 14-80 Person 
31.8Pb, 32.0Bi, 36.2Sn..... 11-98 Regnault 
*. lead tin, 63.7Pb, 36.3Sn...... 12-99 as 
OOTP D,53 1:BSmK 0 ov e 2s 10-99 + 
Lipowitz alloy, 24.97Pb,...... 5-50 Mazotto 
10.13Cd, 50.66Bi; 14.24Sn 
RISD ALS ays. Fos ole,0.6: 6 of 600 awe Ni aeger, Diesselhorst 
latinum iridium, 90Pt, 10Ir. 20-100 Pionchon 
ae eter 27. 5Pb, 48, 9Bi,. oes 20-89 Schiiz 
Eta, = lead tin 
steel, ordinary (.004C)....... ion Regnault 
Wood's alloy, 25.85Pb, 6.99Cd, 5-50 Mazotto 
52.43Bi, 14,73Sn 
Amalgams 
50.8Pb, aa) oes See Regnault 
+ 78.3Pb,\37,1Sn,62.9He....... r f : 
OA 01 ty 5 . 06E Schuz 
Asbestos 3 Ulrich 
TD nit ‘ Mean 
Calespar....... Lindner 
Carborundum.......... RG a 
Cellulose, dry..... SE TSAI Ses CRY \ Mean 
. Cement, powder... etea.s Sorta ‘ 
Mhalk see sss. ee 20-6 4 Regnault 
Charcoal. Weber, 1875 
ay, Sal ' : Mean 
oS ee ere ” : ' Louguinine, 1882 
Glass, normal thermometer. Wachsmuth 
BEC Me sb cous ce + KH. Meyer 
ln A ee eae H. Meyer 


oi ee 
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SPECIFIC HEAT OF ALLOYS AND VARIOUS SOLIDS 
(Continued) ' 


Values given in calories per gram 


















Substance. Observer 

Garboloyiccsase ness sear ere ess ear persed 

Geers Sainobnink dol end Fo. _ 12-100 Joly - 

Teaser en sab uware Some ase Ts —200 Nernst, 1910 
—180 - ss 
189 “ “ 
140 “ “ 
s 100 a“ “oe 
= 60 “ oe 
Fas 20 _ “ 
s2 10 “é e “e 

India rubber oe  catepis sora or ?-100 Gee and Terry 

Leather, dry ea ee eS 

Marble mck 0-100 . 

Mica (Mg) Ulrich 

Parafine ss wastes aparece bi R. W. Weber 

POrLeelAin As sic stk s oipiebees eho Harker, 1905 

(Ayuih ae pearonienin isa aot a acc Gore Joly 

Rock-salt.. 3. oases «sppapo siete ous Kopp 

SAUCE Qi AA CR rR Rai Pee eis Sti 0 : Hess, 1888 

Wulcanites.Setinsse 2s Savage cls caine .e A. M. Mayer 

Wade ay aig sid wee a beast © cane ba epee ere ewer Rees ee S 





COLOR SCALE OF TEMPERATURE 


This table is the result of an effort to interpret in terms of thermometric 
readings, the common expressions used in deseribing temperatures. It is obvi- 
ous that the values are only approximations. 











Gola Per 8 
Incipientiredtheatwa. uke < yee 4: 500-550 
Dark’ red heate..7 8 iteeipe.c.s aes e 650-750 
Bright: redtheats) . Sua tas). eters oa 850-950 
Yellowish red heat ................. 1050-1150 
Incipient)white heat........G.0..... 1250-1350 
White heat,y,...:1- fe ieaon pie eeeet.. 2s 1450-1550 
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SPECIFIC HEAT FOR AQUEOUS SOLUTIONS 


Giving the specific heat referred to that of water at the same temperatures, 
Concentration of the solutions is stated as the number of molecules ef water to 
each molecule of the solutes (anhydrcus.) ‘ re 

Values from Marignac, Thomsen and others. 


a ES ee 




















Concentration 
Substance ARB. = 
25 50 & 100 
Acetitvactd Sit ree 21-52 | 0.957 | 0.977 | 0.987 
Aluminum sulphate.» ©......] 21-53 | ..... | ..-.. 0.870 
Ammonium acetate.........| 17.5 |.0.911 } 0,951-} 0.976 
chlorides: ax sess oa si G6 Ge ee 18 0.881 | 0,937 | 0.966 
hydrasideaes poy ees eer Bf aa O,999R]..... 
Mittal eens Correos 18 0.880 | 0.929} 0.962 
sulphate.:..............-| 19-51-| 0.803 | 0,879°| 0.933 
Barium chloride...:........| 22-27 | ..... 0,780 | 0.875 


Cadmium sulphate. ........+ 
Calcium acetate... ......... 


CHIOTICOL sao eer ate 21-51 | 0.754'} 0.851-| 0.917 
Nitrates smooch 21-51 | 0.760 | 0.846 | 0.911 
GTOMNICTACIC aniiecarn eet 21-53 | 0.825 | 0,896 | 0.942 
Copper chloride... ,........| 19-51] 0.779 | 0,864 | 0.920 
mitrate = age Ge/08 Be Bien we ae 18-50 |-.....°| 0.826 | 0.899 
sulphate <. s. ios se. tae tana 18a23-|-. oe 0.841 | 0.908 
Ferric chloride......... 0-98 | 0.666 | 0.750 | 0.854 
0.964 

Tactic acid sheds ob ueteiocisas 16.5 | 0.947 | 0.970 | 0,982 
Lead acetate=i am eee 18-51 | 0.682 | 0.794 | 0.881 
Tan ies epee BS et, Bh ai IBSEN ea De 0.750 | 0:851 
Lithium chloride............ a eg basse 0.941] 0.973 
Ny (LOCO veri!) otters Clty HS a Beha 55, 0.958 | 0.978 
Magnesium chloride... .1./6 0. 22-52-|-0.772 | 0.864 | 0.923 
mitrate cosh « cu ee emeodoaen ep 19-51 AY os 0. 832} 0.903 
Sulphate. . 3.3... .oo-e-maee LR oes ltaicniet Fars 0.857] 0.917 
Manganese chloride......... 0-98 | 0.787 | 0.861 | 0.914 
Phe ee Parken cy eee GT Cer 19-51 0.832 | 0.903 
sulphate: . 2%. tr taealco Sr ad 19—-B18-\% 245s 0.844 | 0.912 


Nickel chloride. .«.. +..-++ 
nitrate... <.» Carmo 
ATHHE Vote nn bed eteriord arke UAur. cr 

NB bIIG: &CiC. cote os eactactan aes ae cae 

Oxalic ‘acid, .% si Sa.Gvaex ox oe 

Potassium bromide..-...... 
carbonate. <. .. Grea ae 
GhlOTIGO- eonctrieesteaterdinvenents 
Chea WintOk Ges emu oar ee 
hydroxide, ..y..+5.4: Cod ord 
LORIGO fy ST Tee cece 
Utrateh ys aastee see ween 





Hydrochloric acid........ PUR: ah Key f 0.932 
i 
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SPECIFIC HEAT OF AQUEOUS ‘SOLUTIONS 
RIBS ante (Continued). ., 
Giving the specific heat referred to that of water at the same temperatures, 


Concentration of the solutions is stated as the number of molecules of water to 
each molecule of the solutes (anbydrous). 


Values from Marignac, Thomsen and others. 














Concentration. 
Substance. 
100 
Potassium oxalate.......... keees | 0,839 | 0.908 
Svill Oa eae See Pao 0. 902 
[Srigven tl ioh ag rr a J : 0.913 
Sodium acetate. ............ 1 : 0. 965 
DLOMTCe (SIME. 5. ce ewe 0 Sk : : 0.939 
PETDOHDIC TC. css Sue c= s clas . 86: : 0.943 
PUMOMOG Msn, 2 ci,6 eels oye e otZ0 1 2 : 0.962 
BUSOLGLUR MEE n ene odie ens Hk 2 : 0.913 
EVM RUCO Titec os «che k's «iar 0.968 
HOMIE GRRE «ore t'e sles c= ste fe 0.917 
PTL eRe e Nain oie cid wears «J 0.950 
sulphate. .... Cae re 0.960 
Strontium chloride.......... 0.894 
ay) a ; : 0.890 
Sulphuriciacidi...- oS : 4 0.956 
Zineicbloride. cies... . se se by , : 0.933 
RTIEGICUUOL 4... URL oc cc ewe seh E 0.899 
An yoi 102 5 GRGr Ie eae 0.911 
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SPECIFIC HEAT OF GASES 


The following table gives values of the specific heat at constant pressure in 
calories per gram and the value of y, the ratio of the specific heat at constant 
pressure to that at constant volume. Values are given for pressures of one 
atmosphere except where otherwise stated. k 





Gas or vapor 


Acetaldehyde, C2Hs0..... 
Acetie acid, CoHsOe...... 


Acetone, C3Hs0.......... 


Acetylene, CoH2......... 


(Data for air compiled 
from various observers: 
2, 6, 10, 19, 21) 


Ammonla, NHs.......... 
Amylene, CsHio.......... 
Argon, A 


Benzene, CeHe........... 


Bromine, Brovaee oe ae 
Carbon dioxide, CO2...,.. 


Carbon disulfide, CS2..... 
Carbon monoxide, CO.... 


Carbon tetrachloride, CCls| 


Chlorine, Cla? tsk cet a 
Chloroform, CHCls....... 


Cyanogen, CN,.......... 
Ethane, CoHe............ 


Ethyl acetate, CsHsOe.. . . | 


Ethyl aleohol, CoHsO..... 


Ethyl bromide, C2HBr.. . | 


Ethyl chloride, CoHsCl. . . 
Ethyl cyanide, CsHsN.... 


Ethyl ether, CsHwO...... | 


Sp. ht., const. press. Value of 
Temp. \Sp. ht. Temp. 
oC cal Obs. al lene 
118-140 
140-180 
26-110 
130-230 
—71 
+15 
—120 (10 atm.) 

(20 atm.) 

(40 atm.) 

(70 atm.) 

—50 (10 atm.) |0. 
(20 atm.) |0.25% 
(40 atm.) |0. 
(70 atm.) |0. 
+50 (20 atm.) |0. 
(100 atm.) |0.2 
(220 atm.) |0. 
100 (1 atm.) |0. 
(20 stim.) 0.2471). <0] 2.02 ab rel alemiainl teerenaae 
(100 atim:)’ 10.2600} x1. .5) [tot ote otenrermie eemtensaae 
(220 gtm).}O- 2841)... oof). ane a ae ane oe fe ee 
400 058329]S 0. 400 1.017 
1000 0 A282). es wa | 1000 1.076 
1400 0.3204). ..... 1400 1.130 
1800 OQ. S145) 0 Gee 1800 1.193 
15 0.5232) ea5.. 15 1.310 

ca. 210 0.631 | ese oe Shae oe 

—180 0.133 26 —180 ca. 1.76 
+15 0.1258)... 50. +15 1.668 

80 0.260 14. (1h oc Saree cnt rear 

34-115 0.301 BT || |eccvessus eee estate otal ane 
120-220 0.370 Ph en | PP oe sk) ace 
19-388 0.055 31 |} 20-350 1.32 

—75 0.184 26 
+15 OSLOSON i: Ge < 
80-190 0.157 23 
—180 0.259 26 
+15 0.2478)...... 

0 0.140 16 
30 0.132 16 
70 0.115 16 

15 es eee L 
27-118 0.145 37 

120-230 0.157 23 
15 0.4095]...... 
—82 0.3475} 26 
+15 OVB86)) ices 
35-189 0.3711} 37 
90 0.406 |8, 18 
100-223 0.454 23 
28-116 0.161 37 14 (0:3 atm.) | 1.19 
10-170 0.2750) 23 16 19 
(0.3-0.5 atm.) 
114-223 04260). 23: +\) oa.v%,. 1) 
| 27-189 0.4619) B37 jl...) 5 de ons 
35 0.4449) 14 35 1.08 
126 



































as the 


7 /_—— 


_ Jy. 


t 


Nitrous oxide N20 
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SPECIFIC HEAT OF GASES (Continued) 





Gas or vapor 


Ethylene, C2Hy.......... 


Ethylene chloride, CoHsCle 
Hehomr tie.) cee - 
Hydriodie acid, HI....... 
Hydrobromic acid, HBr... 
Hydrochloric acid, HCl... 


Hydrocyanic acid, HCN. . 
Hydrogen, Hz............ 


(Data for hydrogen com- 
piled rom various 
observers: 5, 21, 29) - 


Hydrogen sulfide, H2S.... 


Virol rial 0 a ia 
Mercury, Hg......52...... 


Methane, CHy...:....... 


Methyl aleohol, CH4O. .. . 


Methyl] ether, C2H:O..... 
eon, Ne are 
Nitric oxide, NO......... 





Nitrogen, Ne............. 
Nitrogen peroxide, NOs... 


OS OMS a 









































Sp.-ht., const. press. Value of y 
Temp. (Sp. ht. Temp. si 
°C cal. /g t Obs. | oc Y Obs. 
—91 0.3086] 26 | —91 1.35 | 26 
+15 0). 8592)... too. +15 1.205 ae 
15-100 0.399 | 23, 37 100 1.18 39 
25-200 0.48: ATARI eon cadets eer ME aetorks | iis cine 
111-221 0.23 Pit TNA es ee ee ieee reer nel eke 
—180 1.25 26 —180 1.660 26 
cet! SSnparctoe Pra cicral Bryce MAE Aeon -+20-100 1.40 31 
+11-100 0.082 Z8a a dll Geese scetr sunsel leur artic erererste 
10-190 0.185 VA tal AE oltre ed I oa 
15 O-L93Si one: 15 Eta ee 
100 1.40 3l 
a thn ES re-take i ann ea 65 1.31 35 
BED Gait asin gears itals  certel tegatana —185 1.605 3 
—181 2.64 26 —181 1.597 26 
—118 1.480 3 
—78 1.443 3 
—76 3.15 26 —76 1.453 | 26 
—21 1.420 3 
+15 Rs +15 DANO = ae 
100 fe 3) ih Se eae 100 2 et ae 
200 14.468. f: saene 200 1,398 j..20 5 
400 Fetes il (ee 400 L880 “aun 
600 a. G02")... Soe. 600 URRY Cl Wie 
800 OE. Weca hence 800 eed as 
1000 EHC hel (tres 1000 1 RDS. eee 
2000 2.088}... 2000 i ia Eg ae 
—57 0.292 26 —57 1.29 26" 
—45 0.279 26 —45 1.30 26 
+10-190 0.243 7 Res ae Pabe i ceer el| IBe netbtt R c 
15 Ui ps ek i +15 132 totes 
18 1.30 32 
206-377 0.034 31 : 185 1.30. 30 
atk De eet Sees oe Fle i al Be ea 19 1.68 22 
a ERT eee Cr | pe 360 1.67 13 
(0.5-1 atm.) 

—115 0.4502} 15 —115 1.41 15 
—80 0.5038) 26 —80 1.34 26 
—74 10.4979} 15 —74 1.35 15 
+10-200 OVOBSL GALS SI: dooce. scceReHR cies well eee 

15 OLG2A|: eae. +15 PSUs heh 

77 0.390 8 77 1.203 8 
100-223 O58) pQ8y Wht hb fee Sarde ateh sanalitade es 

Sa Pe RO ER. Fe eer earl ne ee 6-30 2 ill 17 
PY Bt bored Ae 4. «cis sc 6.5. 19 1.64 22 
—80 0.2445) 26 —80 1.38 26 
—45 0.2389] 26 —45 1.39 26 
-+-10-180 0.232 23. WLOd notes bh sd Bete eee oe 
15 0 .2329)....... +15 1.400 |..... 

—181 0.256 26 —181 1.47 26 
+15 PAT Ta ext axe +15 LAOS it. 2. 
27-67 1.620" | 1, 360s Sdpidrc tee. tarp de ox 
—70 0.1900} 26 —70 1.34 26 
—30 0.1998] 26 —30 1.31 26 

0 1.32 39 
15 0.2004)...... +15 1.803) \1\9:). 35 
25-100 0.212 MAME Mer wi ous a «ol ets aiteae Mis cane 

—181 0.2285) 26 —181 1.45 26 
—76 0.2143) 26 —76 1.415 26 
+15 I ZUTB << eee +15 1403) be 

100 0.2181) 20 100 1.399 20 
200 0.2187| 20 200 1.396 20 
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SPECIFIC HEAT OF GASES (Continued) 





t 





























Sp. ht., const. press. Value of y 
Gas or vapor ani S ; 
p. p. ht. Temp. 
°C cal./g | Obs. °C ¥: | Obs. 
Oxygen, Oz (Con’t)...... 400 0.2213) 20 400 1.391 | 20 
600 0.2241) 20 600 1.383 20 
800 0.2278) 20 800 1.375 20 
1000 0.2325] 20 1000 «| 1.365 | 20 
2000 0.2669) 20 2000 1.303 | 20 
Phosphorus, P,..... aR PEAS Seen ements Sans ee Soe 300 | 1.17 28 
Phosphorus __ trichloride, 
PCI A tat eet eee s 110-250 0.135 23 
Potasstumychee Sewn: cchlts eters) Sayeniee elon eal aeicars 
PTODANE, ROS ELS: descieqeaiers olell ie Meter ees Giese Pa cre aE tate faxonay 
Silicon tetrachloride, SiCl. 90-230 0.132 | 23 
Sadlm Naa. ct. ce oeg era ctaleth ootres Boeing [epee nallle asaya 
Stannic chloride, SnCls. . . 149-273 0.094 | 23 
Sulfur dioxide, SOz2....... 10-190 0.134 23 
15 0.2516) . 3... 
Water, BoD oo s:.ctttaay os - 100 0.4820]...... 
120 0.4769)...... 
140 0.4741)...... 
160 4719). te - 
(Data for water compiled 180 OPAGIO) even 
from various observers: 200 0.4710)...... 
11, 12, 20) 300 0.4769}...... 
' 400 0.4901]...... 
500 (1 atm.) |0.5071)...... 
bo atm.) |0.5159)...... 
20 atm.) |0.5259)...... 
Rbnore Nee eee cencaer ss ciel fotos wees so ade cee Resets 
References 


1 Berthelot and Ogier, 1882, 83 


2 Bjerrum, 1911-14 

3 Brinkworth, 1925 

4 Capstick, 1895 

5 Crofts, 1915 

6 Dixon and Crofts, 1914 


7 Dixon, Campbell and Parker, 1921 


8 Dixon and Greenwood, 1924 
9 de Heen, 1883 

10 Holborn and Jakob, 1917 

11 Jakob, 1912 


12 Knoblauch and Mollier, 1911 


13 Kundt and Warburg, 1876 
14 Ledue, 1911, 12 

15 Millar, 1923 

16 Mills and McRae, 1910, 11 
17 Miller, 1903 

18 Neyreneuf, 1886 


19 Partington and Shilling, 1923 
20 Partington and Schilling, 1924 


21 Pier, 1908-10 

22 Ramsay, 1912 

23 Regnault, 1871 

24 Robitsch, 1912 

25 Rolbuch, 1925 

26 Scheel and Heuse, 1913, 19 
27 Schdéler, 1914 

28 Shorthose 

29 Siegel, 1914 

30 Stevens, 1902 

31 Strecker, 1881, 82 

32 Thibaut, 1911 

33 Trautz, 1917 

34 Tyrer, 1914 

35 Usherwood, 1922 

36 Wenz, 1910 

37 Wiedemann, 1876, 77 

38 Witkowski, 1896 

39 Willner, 1878 

40 Cornish and Eastman, 1928 


1288 


os 


HANDBOOK OF CHEMISTRY AND PHYSICS 


- BOILING-POINT OF WATER? 
(Hydrogen Scale) 











Tenths of millimeters 


5 





| | —_—| Ke [| | Es 


221 


259 
297 
334 
372 
409 


447 
484 
522 


559 
596. 


187 
225 


263 
300 
338 
376 
413 


451 
488 
525 
563 


040 | 043 
079 | 082 


118 | 121 


267 70 


304 

342 | 346 
379 | 383 
417 | 421 


| 
454 | 
492 | 495 
529 | 
566 | 570 








600 |! 604 | 607 
* See also under Vanor Tension 
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478 | 482 
517 | 520 


428 | 432 
| 400 
540 | 544 


578 | 581 
615 1 619 
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BOILING POINT OF WATER (Continued) , 
(Hydrogen Scale) 


Tenths of millimeters 








Pressure 
mm 0 5 We ei PR Nae © | Bt 6 eee | 8 | 9 
750 90.630 | 633 | 637 | 641 | 645 | 648 | 652 | 656 | 69 | 663 
751 &e7 | 671.| 674 | 678 | 682 | 686 | 689 | 693 | 697 | 700 
752 704 | 208 | 712 | 715 | 719 | 723 | 726 | 730'| 734'| 738 
749 | 752 | 756 | 760 | 764 | 767 | 771 | 775 
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MELTING POINTS OF MIXTURES OF METALS 
(Smithsonian Physical Tables) 
Melting-points, °C. 





Metals 


Percentage of metal in second column. 





0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 





Pb. Sn. 326 
Bi. 322 
Te. 322 
Ag. 328 
Na. hints 
Cu. 326 
Sb. 326 
Al. Sb. 650 
Cu 650 
Au 655 
Ag 650 
Zn 654 
Fe 653 
Sn. 650 
Sb. Bi. 632 
Ag. 630 
Sn 622 
Zn. 632 
Ni. Sn. 1455 
Na. Bi. 96 
Cd. 96 
Cd. Ag. 322 
Ti. 321 
Zn. 322 
Au. Cu. 1063 
Ag. 1064 
Pt; 1075 
K. Na. 62 
He. 
TL 62.5 
Cu. Ni. 1080 
Ag. 1082 
Sn. 1084 
Zn. 1084 
Ag. Zn 959 


*The data in this table are compiled from various sources,— hence the 


240 


22 


55 





200 216 
205: Fo 
410 425 
840 905 
200 130 
1005 1020 
560 600 
1040 1010 
930 1055 
1055 675 
650 750 
475 425 
1425 1500 

540 


405 330 
680. 850 
310 255 
510 470 


715 570 


variations in the melting point of the metals as shown in this column, 


~w 





232 
268 
446 
959 
96 
1084 
632 
632 
1084 
1062 
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©) MELTING AND BOILING TEMPERATURES. 


Temperature of Fusion for Various Substances for Atmospheric 
Pressure 


For the melting- and boiling-points of the phemieel elements and of 
inorganic compounds see under Physical Constants of the Elements, and 
Physical Constants of Inorganic Compounds. 








Substance. © Temp. ve fusion Substance. Temp. ve fusion 
Acetylene... .. —81 German silver. . 1000. 
Alcohol, ethyl. . —130. Class... }.. 86. 1100: 
Brase... 0}... SL 900. Glycerine...... 17. 
Butter... }. ..o.5 31-31.5 Olive oil... ..4:. 2-6 
Camphor....... 177.7 Paraffin,|.. 0%. 55. 
Caoutchouc, Resin 2155 ae 135. 

___ pure gum.... 120. Seawater. .... 2.05 
Chloroform.... —63.2 Sugar (cane)... 160. 
Either... 1.8. —117.6 


Boiling-point for Various Substances 


Giving the boiling-point at atmospheric pressure and the variation per 
em. pressure near 76 cm. 











Substance. Temp. ° C. Variation. 

Ly: 20 0 Re ee i 574 0.39 
ARe@piene: t=... Ae .. —72.2 it 
Alc6bol, ethyk.... 2.6. .6 42 ¢ 78.3 0.34 

met hyl meee. s...O.Te 64:7 0.35 
Argo acetates. 2... BTR... 148. 
Bement 2t....)...0.20.... 80. 0.43. 
DAIDMORL. 1. hc... 6 PR... 205. : 0.56 
Chiftoform. .6........0.08.. 61.2 0.41% 
Mier ao. 0...) . OR .: 34.6 ! 0.40 
<cagpime.4...0........0 01. 70-90. : 
oS Seren eaeA1 1 Stet EN eines 
ee 159 





MELTING POINT OF ICE—VARIATION WITH PRESSURE 


(From Tamann, 1900, by permission.) 





E on pnb Temp. ° C. pee Temp. ° C. 
1 0.0 1410 —12.5 
336 — 2.5 1625 —15.0 
615 — 5.0 1835 —17.5 
890 — 7.5 2042 —20.0 
R155 —10.0 2200 —22.1 
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BOILING POINTS OF WATER-ALCOHOL MIXTURES 
-(P. N. Evans, Journal of Industrial and Engineering Chemistry.) 











Weight fe cent Weight Be cent 
Boiling point, eaten Boiling point, fou eiae 
LK OE Ca Ae THe Ss 2.5 

Liquid. Vapor. Liquid. Vapor. 
78.2 91 92 86.5 18 (ee 
78.4 85 89 87.0 17 70 
78.6 82 88 87.5 16 69 
78.8 80 87 88.0 15 68 
79.0 78 86 88.5 13 67 
79.2 76 85 89.0 12 65 
79.4 74 85 89.5 11 63 
79.6 thee $4 90.0 10 61 
79.8 69 84 90.5 10 59 
80.0 67 83 91.0 9 57 
80.2 64 83 91.5 3 55 
80.4 62 82 92.0 8 53 
80.6 59 82 92.5 7 Peo. 
80.8 56 81 93.0 6 49 
81.0 53 81 3.5 6 46 
81.2 50 80 94.0 5 44 
81.4 47 80 94.5 5 42 
81.6 45 80 95.0 4 39 
81.8 43 79 95.5 4 136 
82.0 41 79 96-0 3 33 
82.5 36 78 96.5 3 30 
83.0 33 78 97.0 2 27 
$3.5 30 77 97.5 25}: 23 
84.0 27 76 98.0 1 19 
84.5 25 75 98.5 1 15 
85.0 23 74 99.0 0 10 
85.5 21 73 99.5 0 5 
86.0 20 72 100.0 0 0 
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MOLECULAR ELEVATION OF THE BOILING POINT 


Showing the elevation of the boiling point due to the addition of one gram 
molecular weight of the dissolved substance, for various solvents. 








Constant for one 

Constant for one gram | gram molecular 

Sohent molecular weight dis- | weight dissolved 
: solved wa gms. in 100 c.c. at 


the boiling point. 
“1G: 





REOPONG Shree fs. fre: 5 kris 16.7 PS we 
UPTtes beet Sieae Biers seh 32.2-34.1 Pw 
Bompene tae. ok, 3 bos NE 26.7 32.0 
(Gli Sar ae Sepa Beha ties 36.6 26.0 
“DART Th a NS ee Be, 1 a | 30.3 
_ Ethyl acetate... 2 2) 0.5.5. 27.9 shies 
PBiieylaleouok. 2°. ,,.3) 2. 11.5 15.6 
Methyl acetate............ 20.6 eB 
Methyl aleohol.......:.... 8.4-9.3 or 
EOpemmenG. § 224. aos). 50. 1-50. 4 iste 
ered at ld SO.kL.. 30.4 ae 
fe, Ae ES eee ee 5.2 5.4 





MOLECULAR DEPRESSION OF THE FREEZING POINT 


Showing the depression of the freezing point due to the addition of one 
gram molecular weight of dissolved substance, for various solvents. 





Depression for one gram 
molecular weight dissolved 





Solvent in 100 gms. 
ede? 
Wecaiarnad 105.22. '. Pif2 2. 39.0 
Ek, GARE I-ieg GEA i eaied Rarer 49.0 
Benzophenone . .)..22...-...2555--5 98.0 
DT S51 As re arom ie Shot 80.0 
SPMOMUEAITING.. 22 .j..- 3.22. eh as 86.0 
Ethylene @ibromide) as 2 ancl... 5: 118.0 
Bomee HIG. 3-5 ost). OO OS. 27.7 
2 Los 0 (a re ie Pe ae 68-69 
Bisropenwene .... . 8b f4-. ke TE i - 70.0 
_ i Dee a ee ee 74.0 
ES od seein alee peel IR ean 45.0 
Tripheny] methane................ 124.5 
SAT Se ee AO 51.4 
oo ak ER LS oe Oe as 18. 5-18.7 
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LOWERING OF FREEZING POINT FOR AQUEOUS 
SOLUTIONS 
The concentration of the solutions is expressed as the number of g gram. 


formula weights per 1,000 grams of water. The table gives the molal feta 
of freezing point in °G for the concentration stated. , 
















Concentration 

Solute 
AGN Oa aia tace bin ean 3. 
AlCl s* car 34 3055 he eee 5, 
ALON Oa)a® sc |ock © |help eee 6. 
Als(SOa)} see tdiee : wf bree pie + 13292 [4.19 Gore 
BaCle ...... 3. 4564" | MARS 
penOve + ‘ 3.79.) 0% saheemere 
Br2 3 FE Mee WARES neice face. = 
Cais. Se es a ee 4. 
Ca(NOas et | bean el eee ‘ . 2°00 Fis ae b ee 
CdBre. vt dfs... § E ; 22 wie cenb os 5 eee | 
Cd Gi igsa ceil eis es F a eee : 3. « &ptante 
(Os | ee, se oer 2.1 
Ree: tidy eee 5208} St52 
CdS 1593 } x0 
Gla-. 2 are vo June's bole oa | *-80, OS 2B TRIS: T45IES oS) Sk ee 
CoCle.wexealssiike« 5 rae 4.946]..... 
CoCN Osler tay. o5 om sade oacde sl ergteree emai 425° 1 Se 
CoSQOa. cov til ss5.0.s lo. S| cs sowed Pes ble eel ee 
Cr(SOD Ra eee ee ae Oe Same (: ee PPS Fee) fe 
elon shone Sipiledtel cord hal evemeet splat deel Dake TOS Ole | eran 
CuSOeer-= 
BGGla at. oe lines ts [aroaee oe ele 
Fo(NOs)s A RT cae oe ea (ee cal [ee we Mes 6-20 ore |i cea 


NNR WN WRWNH DOH Or 


PON HOR Re OO 


> woo 





KF 
K3Fe(CN)s« . 
KyFe(CN)e« .- 5 » re (Cree oe es fo ee 


MgC Ay ‘ 
*Concentration stated as gram tence weights per Uter. 
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Concentration 


Acetic atid..). 1. LOLI. 


Ethyl ether.}..... 
Glycerol... .}..... 


Phenol. 


n-Propyt 
alcohol 
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CORRECTION OF BOILING POINTS TO 
STANDARD PRESSURE ~ 


By H. B. Hass anp R. F. Newron 
This correction may be made by using the equation: 
_ (273.1 + #) (2.8808 — log p) 
~  @ + .15(2.8808 — log p) 





qd, 


where At = degrees C to be added to the observed boiling point. 
t = the observed boiling point. f ; 
log p = the logarithm of the observed pressure in millimeters of mercury: 


¢@ = the entropy of vaporization at 760 mm. 

The value of ¢ may be estimated from the graph and the table. Sub- 
stances not included in the table may be classified by grouping them with 
compounds which bear a close physical or structural resemblance to them. 

Example 1. Benzene boils at 20°C, at 75 mm pressure. What is its 
normal boiling point? We do not find benzene in the table but we find 
hydrocarbons in group 2, and a group 2 compound with a boiling point of 
20° has a ¢ of 4.6. : 

Substituting in the equation: 


(273.1 + 20) (2.8808 — 1.8751) _ 62° 
4.60 + .15(2.8808 — 1.8751) 


Adding this to 20° gives 82° as a first approximation. , 
The graph shows that the ¢ for a compound of group 1 boiling at 82° is 
4.72 instead of 4.60 which we originally used. Since ¢ is in the denominator, 


At = 





this increase will lower our At by the ratio, iS or the corrected At is 62 < 


is = 60.4. Adding At to t, gives 80.4° as a second approximation, 


‘The formula can best be used in a slightly different form when the reverse 
valculation is desired, i.e., when one calculates the vapor pressure at a given 
temperature, lower than the normal boiling point. 

pt 

2.8808 — log P = S734 44 — .1BAL (2) 

Example2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? 
Substituting in equation 2: ' 
6.06 X 58.4 

2.8808 — log P = s957— (15 Xx BBA) 
log p = 2.8808 — 1.245 = 1.6358 
p = 43.2 mm. 


Here no second approximation is necessary, since the correct value of ¢ 
was taken immediately, the normal boiling point having been known. 


























Ethylene oxide. 
Formic acid.... 


Carbon monoxide...... 
Carbon oxysulfide...... 
Carbon suboxide....... 








Compound Group Compound | Group 
Acetaldehyde.......... 3 Carbon sulfoselenide.... 2 
Acetic acid... .1 table 4 m.p. Chloroanilines..... 3 
Acetic anhydride....... 6 Chlorinated derivatives.| Same grou 
Acetone. }.G0.0.5 de: 3 as thoug 
Acetophenone.,..,.... 4 Cl was H 
ASHINGS j hota s Awe, wee 3 o.m.p. Cresols......++-- 4 
n-Amy! alcohol 8 Cyanogen...~..... ry OR 4 
Anthracene..... 1 Cyanogen chloride..... 3 
Anthraquinone... 1 Dibenzyl ketone....... 2 
Benzaldehyde......... 2 Dimethyl amine....... 4 
Benzoic acid........... 5 Dimethyl oxalate...... 4 
Benzonitrile........... 2 Dimethyl silicane...... 2 
Benzophenone......... 2 Posters: :ikww.suscela 4 anna 3 
Benzyl alcohol......... 5 Ethanol). eas fis oe. ee ae 8 
Butylethylene......... 1 Ethers.... 2 

utyric acid........... 7 Ethylamine.... 4 

Camphor, 8.0) @)a- 2 Ethylene glycol. ; 
1 

2 3 

2 4 
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ompoun P| roup 


Halogen derivatives....|/Same group 
, as thoug 


halogen|| Methyl silicane. 


: were hy- 
drogen. 
Heptylic acid.......... 
Hydrocarbons..... a 
Hydrogen cyanide. . 
Isoamy! alcohol.... 
Isobutyl! alcohol... 
Isobutyric acid... 
Isocaproic acid... 
Methane......... 
Methanol........ 
Methyl! amine.... 
Methyl benzoate... 
Methyl ether...... am 
Methyl ethyl ether..... 
Methyl ethyl ketone.... 
Methy! fluoride........ 








WHWWWOINTR AID CsI CON 





ompoun | 


Methyl formate... 
Methy! salicylate. 










a, 8 Naphthols 
Nitrobenzene... 4 
Nitromethane......... 
o.m.p. Nitrotoluenes.... 
o.m.p. Nitrotoluidines. . 
Phenanthrene...... ‘ 
Penh fae 8 


124 
Phthalic anhydride 
Propionic acid... 
n-Propyl aleohol 


Quinoline....... ha 
Bilfiides. tis Actice cs 
Tetranitromethane..... 
Trichloroethylene...... 
Valerie acid!.32 22.42". 


Water..... 


























mi Fai 
x 


4 
, 
kK é 
‘ 
‘ 
4. 


t 


Kee | 





Pave 


es 


{ 





roup 


ie 


Ar Coo be BO rhe bo Gr ho tp to co co 
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CRITICAL CONSTANTS FOR GASES.t«™ 










Acetaldehyde............ CH;CHO 
Acetiogncid, \".i5.. soa. aa CH;CO2H 

Acetic anhydride......... CH3CQ)20 
Acetone... fo. ees CH3)2CG 
Acetonitrile. . HsCN 
Acetylene... -.| CoHa ; 
IDE re shes a tyaieks acuavareis) acd [comment arshelade lh. sro tate 
Allyl ‘aloobol sd. oo. caster C;sH;OH 

Allyl sulfide. --| (CsH5)2S 
Allylene..... H3sCCH 


iso-Amyl acetate. . 
iso-Amyl alcohol. . 
tert.-Amyl] alcohol. 
iso-Amyl butyrate. 





..| NHa 
..| CHsCOsCsHi1 
..| CsH110H 
..| CsHi0OH 
.| CsH7COsCsHir 


tso-Amyl formate. ..| HCOsCsHit 
iso-Amyl mercaptan. .-| CsHuSH 
iso-Amyl pr lide. .| CoHsCO2CsHi1 
gekinge sulfid sha u)2S 
Aniline..... ie 

Anisole. . « CsHsOCHs 
Argon. . re es 

Benzene... ..| CeHs 
Benzonitrile. -| CeHsCN 









Bromine. . .| Bro 
Bromobenzene. -| CeHsBr 
n-Butane...... CsHio 
iso-Butane. . 4H10 







n-Butyl acetate. 
iso-Butyl acetate 
n-Butyl alcohol... 





..| CHsCO2CiHe 
.| CHsCO2CsHo 


C.H9OH 


iso-Butyl alcohol......... CsH»OH 
sec.-Buty. alcohol........ CiHsOH 
tert.-Butyl alcohol........ CiHyOH 
iso-Butyl butyrate....... C3H7CO2CsHo 
aso-Butyl formate........ HCO:CiHo 
iso-Butyl isobutyrate..... C3sH7CO2CiHg 
iso-Butyl isovalerate...... CsHpCO2CiHo 
iso-Butyl propionate...... CoHsCO2CiHo 
n-Butyric acid........... C3H7CO2H 
iso-Butyric acid.......... C3;H7;CO:H 
Butyronitrile............ 3HiCN 
Capronitrile.t. .. occa. ds CsHiCN 
Carbon dioxide.......... CO2 

Carbon disulfide......... CS2 

Carbon monoxide........ CO 

Carbon oxysulfide........ Cos 

Carbon tetrachloride. .... CCl 

Ghlorinbay nities 1s cs fae Cle 
Chlorobenzene........... CeHsCl 
Chloroform oss ios. fees CHCls 
mn-Crosels 76 fee oT 5 eye C;H7;0OH 
O-GrenOh oe Maio es 5k welds C;H7;0H 
p-Creshs Va Ss accrues «bk '17H7OH 
Oyanogey pas isis sesh hs CoNoa 
Cyclohexane............. 6Hi2 
Diethyl amine........... (C2Hs)2NH 


* Plait point. t+ Critical point of contact. 
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_ CRITICAL CONSTANTS FOR GASES. (Continued) 

















wy etre. |. Wee Temp., | Pressure, Density 
Name Formula oc atti” rd tok 
Diisobutyl........-.5... CsHis 27 24.5 | 0.23% 
ee ee ee 6s . - < 
Deeelyk maltie eed. ee ry CH;):NH 164.6 BA Frig dude 
Dimethyl! aniline... - CesHsN(CH:;)2 415 SELB! Hs Sy dssts 
Dimethyl-o-toluidine..... 7H:N(CH3)2 395 9028 Jude 
Diprepy! amine.......... (C3:H7)2NH 277 31 ldystoa be 
=F Seas 2H 32.1 48.8 | 0.2% 
acetate....... .| CH3sCO2C:Hs 250.1 37.8 | 0.308 
Ethyt alcohol. ...........} C:HsOH 243.1 63.1 | 0.2755 
Ethyl allyl eter... 4-'..% .} C2HsOC3Hs 245... }.. divoeseel soso 
Ethyt amine............. C:HsNH2 183.2 5S oH eves 
Ethyl bromide:.......... C:HsBr rf ae) ee er 0.513 
Ethyl butyrate.......... C3H:CO:C2Hs 293 30 0.276 
Seer are Ps eous > $s C7;HisCO2C2Hs 386 . - JOC ota B99 0- see 
Ethyl chloride........... €:H:Cl 187.2.| 52 | @.a2 
Ethyl chloroformate...... ClCO:C:Hs 2235 - . f..0 0. Cowl 
thyl crotonate.......... C3H;sCO2C:Hs B26 «| «beeen nes s  POMOS SS 
Ethyl disulfide........... (C2Hs)2S2 G9 - . - bree se Ue hay $ 
Ethyl ether: ............. (C2Hs)20 193.8 35.5} 0/2625 
Ethyl f ee a | HCO:C:Hs 235.3 46.65. 0.323 
Ethyl isobutyrate........ C3:H7CO2C:Hs 280 30 0.276 
CsHsCO2C2Hs B15 ~» «bpyrererece ae PUTS E 
2H;sSH 225.5 54.2 } 0.301” 
CsH17CO2C2Hs AOD « - «bo rcrerwra ga on] OR vt 
C:H;CO2C2Hs 272.9 33.0 ) 6.2965 
C:H;sOC:H7 227 4 |. 32.1 | 0.258 
Ne alg 283.8} 39.1 | 0.279 
.} CsHsCO2C2Hs 297 bororg See LOU T Sse 
‘} CHa 9.7 |’ 50/9} 0.22 
(CH:2):0 1920.) 055 8 pe, beaerd 
sHsF 286 | 44:6 | 0.354 
GeCk 277 SSrins feuordss 
He — 267.9 2.26) 0.0603 
C7His 266.8 26.8 } 0.234 
C7H:;0H 365..-- 1. ereeee, Deas . : 
CeHu 234.8 29.5 | 0.234 
N:Ha 330 45... protoqert 
H: — 239.9 12.8 | @.0310 
HBr 90 84... Feige 
HCl 51.4}. 81.6 | 0.42 
HCN 183.5 50 0.20 
I 161 SEH. yoo 
H2Se 138 &8 S DamuetG 
HS 100.4 88.9 |... wuss 
I 553. bocce OP bi) sade 
C.HsI 448 44.6 | 0.581 
Kr — 63 54 0.78 
AREF sti ddaes Get OE >1550 >200 4-5 
CH —82.5 45.8 | 0.162 
Methyl acetate.......... CH;CO:CH3 233.7 46.3 -} 0.325 
Methyl! alcohol........:. CH;0H 240.0 78.7 } 0.272 
Methyl! amine........... CH;NH2 156.9 73:6 Weiewerk 
Methyl! aniline..........: CsHsNHCH: 429 5134/2 AACS . 
Methyl butyrate........- C;:H:CO:CHs; 281.3 34.2 | 0.300 
Methyl chloride...) | CH:Cl 142.1 | 65.8 | 0.37 
Methyl! ethyl ether....... C:HsOCHs 164./ 43.4 |. 0/2707 
Methyl ethyl sulfide...... CH:SC2Hs Py an ae ¥) peste y, 
Methyl fluoride.......... CH3F 44.9 | da Oar 
Methyi formate.......... HCO:CHs3 214.0 59.15) 0.349 
Methyl isobutyrate....... C3H7CO:CH3 267 .55 33.7 | 0.301 
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CRITICAL CONSTANTS FOR GASES (Continued) 

















Density 
Name Formula Sh a gms. per 
3 . em. 

Methyl mercaptan....... CH;SH 196.8 
Methyl oxalate.......... (CO2CHs3)2 260 
Methyl propionate....... C2HsCO2CHs 257.4 
Methyl sulfide........... (CHa) 2S q 229.9 
Methyl mean Spi. «le CsHsCO2CHs 294d 
Methylal Wevsvae eee aC (OCHs)s 224 
Woeomi..4) 2. 2.2 ee ead 058 Ne — 228.7 
Nitric oxidé. (5... 5. 5 Ge NO —94 
WatFowen 62 Sok. 2 3 Feed Na —147.1 
Nitrogen tetroxide....... N2O4 158 
pete ORStd sos REM N:0 36.5 
B-OOATICS  sci--ensss fk CsHis 296 
n-Octyl b alcokul Pere Go 4: CsH170H 385 

sec-Octyl] alcohol......... CsH170H 364 
Cayaeert ee Aer QO2 —118.8 
Paraldehyde............. CeH1202 290 
-Pentaneis (ede. 3 3 Oe CsHiz 197.2 
tso-Pentane........-.--++ 2 187.8 
Phenetole.......... CcsHsOC2Hs 374 
Phenols, Ja. Fe owe ..| CeHsOH 419 
Phosgene..........- .| COC]: 182 
Phosphine. . + SikPHs 51 
Phosphonium chioride....| PHiCl 49 
Propane....... -»| CaHs 95.6 
Propionic acid. ..| C2HsCOoH 339.5 
Propionitrile. . ..| CoHsCN *291.2 

acetate... .| CH3CO2C3Hz 276.2 

n-Propyl alcohol... ..| CsH70H 263.7 
tso-Propy! alcohol. .| CsH70H 235 
Propyl amine. ..| CsHz7NH2 223.8 
Propyl butyrate. «| CsH7CO2CsH7 327 
=-troyy) chloride. .| CsH7 230 
Propy! formate. . .-| HCO2C3H7 264.85 
Peopyl isobutyrate .-| CsH7CO2C3H7 316 
1_ opyl isovalerate. ..| CaHoCO2C3H7 336 
Propy! propionate. ..| C2HsCO2CsH7 305 
Propylene........ ..| CsHe 92.3 
Pyridine. ..| CsHsN 344 
Quinolina. ooo. + e<...128 CsHiN >520 
Radantt 2 265 218 bata Ra 104 
Silicon tetrafluoride...... Sik —-1.5 
Silicon tetrahydride...... Sia —3.5 
Stannic chloride.......... SnCh 318.7 

Bebfuars.. =. Pa eke «+ each pO NS 1040 
Sulfur dioxide........... SO2 157.2 
Sulfur trioxide........... S03 218.3 
tice oe eee Cis 317 
Thymol 5<. Gee. 4a> BS CioH130H 425° 
Tea: . Fi Ga 0 cies 40a SR CsHsCHs 320.6 
"Tidivtitrile!,. dd... 42% bh C:H:CN 450 
Triethyl amine........... aa 262 

yl amine......... CHs3)3N 161 

wz-Valeric acid............ CiHsCO:H 379 
aso-Valeric acid.......... CiHsCOsH 361 
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Name Formula | a | b 
PA CGEMAACIG EIS. nie. - werd slalanls «.s.0. CH;CO2H 0.03505 |0.004767 
edie ANP YOMEO I! 6... wn. st tle ones (CHsCO):0 0.03967 |0.005639 
na a ee ons eee (CH3)2CO 0.02774 |0.004437 
AME MIPERTIOE TINE CR - <<. 000. ole Bile 5,010.6 CH3CN 0.03503 |0.005216 
GeSwIONG AeLIT Lh. Jk. . «(cle 5:2 is Ble ware. CoH2 0.00875 |0.002293 
CRRISMMOTIIOY. OME. SE 5 sy o's = «0 bie o.0y0,e NH; 0.00831 |0.001655 
WASTIEWUEOTIOGCBRh cA os. oe se dalle’ o.cces HCO2CsHiu 0.05496 |0.007724 
MACHFEVAMIMSY MES Le. os os ee 8 Bible ices CsHio 0.03169 |0O. 
BROSOUIVIODELT ES. ts <5. 500 0s ble bes CsHio 0.03604 |0.006274 
REMY SRESAMS. 44) 5 oo 5 5 ose og bled a s.0.0 CeHsNHe2 0.05282 |0.006113 
PRONG AT TER EAM ATS) «ac nino 0.0 o.eield a o,e.010 A 0.00268 |0.001437 
IORI SPRINT) 13). Eh ode lke Dusld © fa) ope CsHe 0.03588 |0.005150 
emeaHitrilaneriy. O).. ss. bid ville s wae CsHsCN 0.06655 |0.007697 
POMMIDCNBCHE TT: £5 6... . sild eid ek vanes CeHsBr 0.05692 |0.006872 
SIMMER. Jed) fh. ntl dete Je ble oh bolee CaHio 0.02884 |0.005472 
APARATO ARIAL fh). old i bed) )isbie: bb sac 4H10 0.02564 |0.005098 
ga0-Buity) acetate (;....... 60 9.)5.8 Lae CH3:CO2CiHs 0.05680 |0.008185 
gso-Butyl aleghol .(),.......0s0.6i3s.6.. CsH3sOH 0.03394 |0.005103 
iso-Butyl benzene..........46...2.24+ CceHsCsHo 0.07692 |0.009572 
iso-Buty] formate..........+..0.....- HCO2C:sH9 0.04492 |0.006591 
| *WBusyromirilogs. f1.,.6.05.. 4,0. ee. C3HiCN 0.05125 |0.007126 
pA epempronibriles | 08. f2.. 7. ld ec COs oes CsHiuCN 0.06898 (0. 
GimPON COXIGA(). 1 . «Jeli bys 2) bleed «oes CO2 0.00716 |0.001905 
MIGSHERIGISMIAGG. () 2... 2s Rule Slee s vee C82 0.02316 |0.003431 
Garbon monoxide... ..ei. sid. k se es CoO 0.00296 |0.001779 
Garbon oxysulfide...........0...3...- COs 0.00784 |0.002597 
Carbon tetrachloride................. CCh 0.04064 [0.006173 
WHITIMINIGU OIA RD Air. sco sis coe hae ses Cle 0.01294 |0.002510 
MUEMEDEHRGUEMS Ai. <6 csi<i0 oo gue sess CeHsCl 0.05068 |0.006485 
MPMI GUEMO EG 63,6 © 6s ss 2 o/s epleldin.coie's CHCls 0.03023 |0.004562 
WENO SEETINY 13 as so vote bee dinlne C7HsO 0.06254 |0 007175 
So TOS ener 6 Soke ere C2Ne 0.01528 |0.003081 - 
DRMERNORATEEIINS 121005050 oes odds od CcHi2 0.04347 (0.006359 
SpenNE MINORS 54215 0.6 5 se apy etic d decks CioHis 0.08403 0.010430 
URINE TELORENLINS , (315.5 520 oof onn Ebi? Sle CroH22 0.09675 |0.012970 
TPRMIOUG VUNG Sid 1S 2s. Te Ded hie d soe CsHis 0.06970 |0.010250 
Diethylamine.\>.........-.-+b-s-0ee (C2Hs)2NH 0.03816 |0.006216 
Drevek hn yinnnnes). (2... 60. TSS 6s oi (CH3)2NH 0.02069 |0.003826 
Danek ye BIABNP ..). <8. 6 os cle Sk we ye CceHsN(CHa3)2. |0.07473 |0.008793 
Ti A ae 2 eee (CeHs)2 0.10520 |0.011079 
Diphenyl methane................... (CoHs)2CH2 0.07616 |0.010000 
Dipropylamine..............65-2.55. (C3H7)2NH 0.05524 |0.008124 
PHETAODIOD He pis. = = 6 Be EID ee CsHis 0.04610 |0.007453 
OS SS ees ego eee CiwHu 0.09032 |0.010820 
PIMOS RETO. O. . 60.2 tat hidip od. 5 oH¢ 0.01074 |0.002848 
DRM BUBERON Sea)... - npele MerdeGele ok CH;CO2C2Hs |0.04076 |0.006303 
PMMIPAIDO FIT 55% 12) - .,- 0 boys Dike o 9 le wis C2HsOH 0.02395 |0.003753 
PMMMMMISTITERIU ET). Lies  » slg blocs Mylo delaras C2HsNHe 0.02113 |0.003754 
BM DGNEOMG 25-26... 5 5 ote Idd oes CcsHsC2Hs 0.05701 |0.007443 
BD MDULYEALE 15 5. db SOL. ca C3H7CO2C2Hs |0.05993 |0.008567 
Bepyisobutyrate.:..........ulss.0.. CsH;CO:2C2Hs |0.05754 (0.008410 
PPMORROTIUG 4s G2. 0 2. oe sales deine» CeoHsCl 0.02174 {0.003862 
PUN METIETN NC). byes 0s ws oe Qables we (C2Hs)20 0.03464 \0.006002 
BRHORMIODMADOLH) -). 60. eee Helv cas HCO2C2Hs 0.02949 {0.004714 
BAER YIMMOPCADIAN. 45... 5 20 ok desi es C2H;SH 0.02240 |0.003615 
Huppwiapropionete. ty... . 2. 6... wise... CeHsCO2C2Hs |0.04861 |0.007209 
PEBHAMABUMDICLGS: 5 FS). Fie 02 Wie 2 2 «Mink dea 8 (CoH s)2S 0.03737 40.00542) 
¥ IRPUPOTIGI. aN its. Bs -. 5 ais: leptls Brakd a oe ks CoH4 0.00891 |0.002551 
thylene: bromide :. - 2... veda uie ee eee. (CH2Br)2 0.02787 (0.003868 
, Ethylene chloride..................-. (CH2Cl)2 0.03370 |Q. 
Ethylidene chloride.................. CH3CHCl: 0.03090 |0.004790 
PME GNTOUG NS -()- suis Foie vide old sre ss CeHsF 0.03972 |0.005742 
Germanium tetrachloride............. GeCl 0.04504 |0.006630 
IER, AEE CENT Oh). G3e ov enla Peis dite sie as He 0.000068/0. 001058 
REP OIUATIG (MAAa3. Oe occ < oe o's.s daplasinns CrHis 0.06280 |0.011850 











*or pressure in atom. : 1303 Vol. at O°C and 1 atm. <1 . 
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Name | Formula | a | b 
weHerne.c0080..0).... Hessen. CcHis 0.04861 |0.007747 
digdrogen YEeEe.0..... Os (OO TPs 2 _ }0.000487}0. 001188 
Hydrogen bromide....../..../.....0. HBr 0.00887 |0.001978 
Hydrogen chloride...........5... ..| HCl 0.00731 10. 001822 
Hydrogen sélenide,........... H2Se 0.01050 {0.002070 
Hydrogen sulfide..... 2S 0.00883 0.001914 
Todobenzene CsHsl 0.06592 |0 .007395 
Krypton: Ogle i... .. mike dees, Kr 0.00462 |0.001776 
Mencary; .JO0GD 0). ......, arklelhann. Hg 0.01613 |0.000757 
Moesitylene:2o3t)..f.... slide te Law. CoHi2 0.06840 |0.008835 
Wiathans; BASN0 Qo. 2 esc. ke site biin CHa 0.00449 |0.001910 
Methyl acetate. 0:.........8heth i... CH3:CO2CH3_ +|0.03047 |0.004870 
Methyl aloohok().. 2)... 5... AGedtsD. i ... CH;:0H 0.01898 |0,.002992 
Methyldmimeizi.0).......7ee MO |... CH3NH2 '|0..01421 |0.002675 
Methyl ibutyrate.0......5...00khO |... C3H7CO2CHs. |0..04771 {0.007004 
Methyl isobutyrate.........01h0b lon. C3H7CO2CHs |0.04883°/0.007308 
Methyl chloride...:... cheek ow. CH3Cl 0.01489 |0.002894 
Methyl etherscu. i)... 20. HOO. (CHs3)20 0.01609 |0.003235 
Methyl ethyl éther..... Jeb. CHs0C2Hs 0:02381 |0.004364 
Methyl ethyl sulfide... ..........,.4. CHsSCe2Hs 0.03833 |0.005821 
Methyl @uoride).0,...... KOs... CHs3F . 0.00923 |0.002350 
Methyl formate!.())...... Midrndte lens HCO:CHs3 0.02160 |0:003602 
Methyl propionate...........6..i.... C2HsCO2CHs. |0.03968 |0.006070 
Methel sulfidetd.0)...... 3.2: ehetd ae (CH 3)28 0.02564 |0,004113 
Methyl valerate.w)...........0 0... CsHeCO2CHs — |0.05771 10008237 
Naphthalenes(¥) .G). 00.2.5. eR... Cro 0.07923 |0.008648 

“201-0 eo) CS | ee 8 5 Se Ne 0.00042 }0.000763 
Mibrinfoside gs 0G Of...) oc. essbd dacs NO 0.00267 |0.001245 
WNiprowent,  faGA0 iy... oc deabeae tds win Ne 0.00277 |0.001747 
Nittogen dioxide.v.........6 tke. NO 0.01053 |0.001975 
Nitrous Oxidel yd UW)... TD na 20 0.00754 |0.001971 
BODEtanS. .20EL0 Di... ck yee dela CsHis 0.07440 {0.010570 

MODAN. Cte) he so x a acs EER oe 2 0.00271: |0.001421 

tame LORG0 Ol. co. ont Beebe Thos CsHi2 0.03788 |0.006516 
apbePentanal seed OL... .. ieeand ia CsHi2 0.03598 |0.006328 
Bheriehole. OFA... . sae Saas CcHsOC2Hs 0.07009 |0.008764 
Bhoaphine ji 220.0). ...TMeGieoys Hs 0.00923 |0.002302 
Phosphonium chloride............... PHCl 0.00808 |0.002029 
Pavephorus: (A .0) 2l(sTh Madea P 0.10550 |0.006990 
PtessHet: CoG 0... ees C3Hs 0.001727/0.003770 
Propienio acid ss2..0).... sf OHO: s, C2HsCOoH 0.04008 |0.005297 
Propienigrilesdc0.0)... swe... C2HsGN » |0.03277 |0.004750 
Propyii acetatehd. id... . 34,0 bln... CH3:CO2C3sH7 |0.04908 |0.007227 
Propyl alcohol). J3........ cohla.Z.). .| CsH70H 0.02974 |0,004548 
iso-Propyl] alcohol.......... -| CsH70H 0.02747 |0.004377 
Propyl amine.............. -| CaH7NHa 0.02988 |0.004865 
Propyl benzene..... -| CsH7CoHs 0.07146 |0. 
iso-Propyl benzene..............0.0-. CeHsC3H7 0.07105 |0.009041 
Propylichloridea.o..... Dob ad... sH7C 0.03170 |0.005098 
Propyliformate.) 0). fis ella... HCO2C3H7 0.03777 |0.006724 
Fropylené. Lat. 0) wis lkiadde.i... CsH6 0.01670 |0,003693 
Paeudo-cumene.).). nes CoHie2 0.07298 |0.009023 
Rilieon firorideit).. (hs... . RatleO dats SikFs ~  |0,00836 |0.002487 
Silicon tetrahydride.................. Sioa 0.00861. |0.002583 
Stannic chloride).U,...... sealed... SaCh 0.05363 |0.007332 
Sulftnidioxidest). 0. lest. . SO2 0.01338 |0.002516 
Fhigpboerie: 2E5G.0).. ..-.,. See eatles CiHas 0.04130 |0.005670 
"Folnenie st).. 2802). Oy. os as wneiene Mirada CeHsCHs 0.04795 |0.006533 
‘Briethylamine.2). i, . 5... «2 Bde: (CoHs)3aN 0.05415 |0.008176 
Trimethylamine).\\...... 6.00070. ..-. oe a3N 0.02594 |0.004841 
Beno)... Huse. W)... shee... 0.00816 |0.002279 
GWARHIGNG, VSG). O) esis 's sere Peale oe Crit CH), 0.06051 |0.007912 
ekvlones. 20dho. tes. oo coe CeHa(CHs)2 0.05974 |0.007836 
Be GIANSL TNH. O1.. 2 os voces ot olne « CeHa(CHs)2 0.06165 |0.008077 
Wartert.. 0). UBSIOW, . oe ce SERIO be H.20 0.01089 |0.001362 
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5 ORREEZING MIXTURES) 


A is the proportion of the substance named in the first column to be 
added to the proportion of the substance given in column B. The table 
gives the temperature of the separate chap aah and the temperature 
attained by the mixture. 


(From Smithsonian Tables.) 





» Substance. 


( 


mae KGPVEt.).:. -- 


Se eee sere e Hy 


ey 


Pe ee ee rd 


Ris 6 Shee ees © He 


ee 


ee 





A 





85 


-N 





0 es 





iB 


* 
op) 
8 
4 
_ 
S 


Snow 13.08 
Snow 
Snow 
Snow 
Snow 
Snow t; 
Snow 2.46 
Snow 4.92 
Snow 73. 
CO: solid 
CO, solid 
COz solid 
CO: solid 
H,0 94 
Snow .94 
H.O 1.20 
Snow 1.20 
H,O 1.31 
Snow 1.31 


* Or finely pulverized ice. 
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PERCENTAGE COMPOSITION OF ANTI-FREEZE 
SOLUTIONS 


ALcoHOL AND WATER SOLUTIONS 





Point of crystallization 











% alcohol by Sp. er. 20° /4° G: 

weight (68° F.) Deg. C. Deg. F. 

215 0.99363 —1.0 30.2 

4.8 0.98971 —2.0 28.4 

6.8 0.98658 —3.0 26.6 
11.3 0.98006 —5.0 23.0 
13.8 0.97670 -—6.1 21.0 
16.4 0.97336 —7.5 18.5 
17.5 0.97194 -—8.7 16.3 
18.8 0.97024 —9.4 15¢ 
20.3 0.96823 —10.6 12.9 
22.1 0.96578 —12.2 10.0 
24.2 0.962838 —14.0 6.8 
126.7 0.95914 —16.0 3.2 
29.9 0.95400 —18.9 —2.0 
33.8 0.94715 — 23:6 —10.5 
39.0 0.93720 —28.7 —19.7 
46.3 0.92193 —33.9 — 29.0 
56.1 0.90008 —41.0 —41.8 
71.9 0.86311 —51.3 +60.3 








GiycEeRoL (GLYCERINE) AND WATER SOLUTIONS* 





% glycerol 


Sp. gr. 15°/15° C. 


Sp. gr. 20°/20° C. Freese iens 








by weight (59° F.) (68° F.) Deg. 'C Deg. F. 
10 1.02415 1.02395 ~-1.6 29.1 
20 1.04935 1.04880 —4.8 23.4 
30 1.07560 1.07470 —9.5 14.9 
40 1.10255 1.10135 —15.4 4.3 
50 1.12985 1.12845 — 23.0 —9.4 
60 1.15770 1.15605 —34.7 —30.6 
70 1.18540 1.18355 —38.9 — 38.0 
80 1.21290 1.21090 —20.3 —65.5 
90 1.23950 1.28755 —-1.6 29.1 

100 1.26557 1.26362 17.0 62.6 





Ae ohare i eee De a (a ak 
*Bosart and Snoddy, Jour. Ind. Eng. Chem. 19, 506 (1927); Lane, ibid. 


17, 924 (1925). 


The Chemical Division of the Proctor and Gamble Co 


suggest that a correction of +2° IF. be added to all temperatures below 
zero degree Fahrenheit. 


EruyLene Guycot (PRESTONE) AND WATER SOLUTIONS 

















% glycol by Sp. gr. 15.6°'C: Freexing Byraa 
volume (60° F.) Deg. C. Deg. F. 
Tob 1.019 3.9 25 
17.0 1,026 —6.7 20 
25.0 1.038 —12.2 10 
32.0 1.048 —17.8 0 
38.5 1,056 — 23.3 -—10 
44.0 1.063 —28.9 —20 
49.0 1.069 — 34.4 —30 
5 0 


52. 1.073 —40. — 40 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
HEAT OF FUSION 
‘ELEMENTS AND INORGANIC COMPOUNDS 
Name Formula Tempsraiine 
Afiminum’:... iv.))..... AT igh oa ess oriole» 658 
APAMNOMA, . ex ceuie sso ode INGE gcciiek tanslongoucneyh os - iB 
Antimony bromide. . a oF SbBroi.d...fet ea. 94 
trichloride./..). ...-. SbCCA Anshan Gas 73.2 
trisulfide. . bide SD aAedccicualer tee ahs. 540 
Aimp@ietiioetes tr c)<. 5 « Aetste ash ae S — 190 
Arsenous bromide........ ASBYy. oaciiscour te beens « 31 
Barium apes eee Ba Glos. onacnimtanoaune o> 958.9 
Bismuth. . Sh, Beas RARE sie Ne 268 
ioe tS ee gee peso ceereper: Py fy Ae —7.32 
Cadmium Cad ais& Ba. BOE: 320.7 
Miuusttaecite dd... es Cd(NO3)24H20....... 59.5 
Caesium hydroxide ...... CsOH... 2723 
Calcium chloride........ LON @) ARE Pee Se 773.9 
BMIGTIGO. «6. dbs... 24. GaCls:6HsO0. des 29 
Mitrateg......8¢3....:. Ca(NOs3)24H20....... 42.1 
Carbon eens COscasus. HeaOlGad }. — 56.2 
monoxide. . eA lo 6S) Bee weer Se — 206 
Ciiamuel.... cis. --..- (o Reena ae ee —103.5 
Cobalt nitrate.../....... ee ‘6H:20. BRB eS el) isvcasncyssereralee 
Co) pper....-..--2-- +--+} Cue. eee eee ee 1083 
Cape nitrate. . Cuts O3)2°6H20....... 24.4 
oD Se STE eee ANT a. ela Kaa 2 1064 
Hydriodic acid.......... FL pees thee aes, —53 
Hydrobromic acid....... ay SOMO Mss 5. —86 
’ Hydrochloric acid........| HCl... 0s. eevee ees —114 
ACE ie er oiakihaiiss cress 4,0 eee DHaOlinetlscenYs > —18.5 
Hydrogen 2. 6. 0e... 5. -| Hew eens peitle ee] wee olan 
Coat tt ae HsOas i chase cekkoe ss =187, 
Teebeset en Sh. an. Doe Bk asasticutucchd Meo Mite an «a noreese 
Iron, gray cast.......... Peete tarop occa heen I ater ol) WW cnsncesl aletet acm 
(DATES See (st eee eerec ree a eer oy ee 
co es ere rere 53 Sree an) ene 
(0 ee Re ee Oe PhS sia. alRolhs, 327 
FIPOTDIGOL(. huieeils ss + ee PB Brs6 tion ni tees EE 490 
TOD os Ce PbCl2 ' 485 
Se es ae IPBIsi xt. cities => ok abb ss 375 
Lithium nitrate.......... TNO ad VRE ase oats 4 ; 250 
silicate...... eee DLisSiOs. sheath dele ss [ obiwddaesk 
2S een i PBT ct GMs Rr Oe pens 5 Py enone) cers 
Magnesium chloride.... .| MgCle6H20.......... 116.7 
A SOT er Mg(NOs)2°6H20.... .- 90 
Manganese nitrate....... Mn(NOs)26H20...... 25.8 
Mercurie bromide........ Ee BS hie eee a an 235 
1 OY SSG agree Hel... 250 
Mercury. . Se oe Manis a BME ak Kidtalss a ee clptea Le —39 
POEM Go Sk a en teens 1435 
A eee NiNOS 2 6H:0. SAEs syay 56.7 
oh ee PEIN Gesu Lisies aba hee. a. —47 
SSO eee Ih Geks cb tahaatetad wz0el « —210 
eee Nak ck sale fae sie eae pin —163 
pentoxide............. NEUE. oc. a wie tree tomoe aie 29.5 
ooh ITSO dc Gtdalaeaintale ausled o —10.14 
RIE eed ia cin os POs visio ov nniee syeein's's ne —219 
Re tee RMA: Bich. c=) |] aac ns, cawiehmew a eee) >.2 1545 
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HEAT OF FUSION (Continued) 
ELEMENTS AND INORGANIC COMPOUNDS 

















Heat of 
was Warmdla Temperature, Fusion 
(15°)/g 
Platiiium. 2.25. AHR... de Et ree connie oni dae eeorats 1755 27.2 
Potasbium....... 4.5... 4. 1 Stelle ROR RNR. 2 Ls 62 15.7 
ehicride 2... SWNie.. 4. 1.¢ 6) dee SeroerG cose 772.3 74.1 
dithromate.. 2B)... . 3. KeCraO7. .....0ntesee. 397 29.7 
fiiforide.... 2b... on le Bicones hake ee « 859.9 108. 
hydroxide... .VUEE.....4. KORE. ane sence o 360.4 28.6 
MUGCALCE fica AER ets DGS |e Nea er naetn Nd 308 25.4 
Phosphorous acid, hypo..| H3sPOa........0...... 17.4 35.0 
Pkosphorus.. /)./00...... | ee ay ee eee a el ee 44.2 5.03 
oxychloride........... POCIs:nhkn ccs cnet 2 19,8. 
Rubidium chloride....... BBC ci kc egacse Sioa Belch of 2 ney once eae 38.0 
hydrogide..).05....4. RbOH secu ae 301 15.8 
Silicon tetrachloride...... SiClu.. 70.3 10.9 
BUBVEEL 2b ole) 2 Sh ie aia as yee Wane Ce ae 961 21.07 
bromide... B.iaN.....2 44 AGBroi secret Sided = 430 12.15 
CHIOTIGS). Cres tes ure bad AgClhs... 42sbl acy 4: 451 80.7 
455 21.3 
DIGVALE. «os PeiAMAS ow cde PCAN OC ees ore AE 208 1727 > 
SSA IM ohio seo DIR a ecticb Newer euenrereesieaies 97 31.7 
ehldratie.....d ads NaClOneysacdaos eee 255 49.0 > 
CHOLES  gercxerctenesenont = he aClOsHe2GOYjadl f. 804.3 124.5') 
chrbmate....iUi.../. NaoCrO.: Saree Sco es 23 3952) 
ESTIGG sik . Bader ae «he'd ab Ostt 992.2 186. 
hydroxide... uo. oe5 NaOH facta aahes ts 318.4 40.0 
MIGrate. ioc vutwlemeeie wld INa NOaicenicicrede te 333 45.3 
phosphate, dibasic... .. NasHPO4:12H20..21.. 36.1 66.8 
aulfate...... tfJ.7. 42. Na2SO0410H20......-.. + Bling 51.3 
thiosulfate............| NaeS203'5H20..... 2 ee | 47.8 
Starbtia bromide, ..5.co-.:.4:q) WxUS LAs «clo wesetsecoven ee 2) 25.5 6.26 
ichildride..... Fad tec cae Bais a wessussop op MOREE bs —33 8.40 
Strontium chloride....... SrClsibocipceerdeetenet 872.3 25.4 
ulfur.. Be ee ee eee Le ee SE 119 13.2 
Fioside.aec seas rie eral sOscie —30 24.0 
Sulfuric acid. c0. 000. ses H2S804°H20 8.56 39.1 
BG ood aisle che, Wie re ar 9S Od sor cnsaiteaspecatee te 10.352 24.0 
aid, Tyron... WO... nas HaSeQz. ....0c0.d teed |. 35 17.9 
Thallium bromide....... DUB ri icic oeo oe cBOD he 460 12.7 
monochloride.......... TIC) nicotene sats 427 16.6 
Tin Be ooh sine ORR y Sins. 2foq-henwaQyones 232. 14.0 
Titanium tetrachloride...} TiCli...-...-.....1.. —26 11.8 
WALI T sb 5 wicks ccewcrsprrercuaiclan HO .ae~ (het del tick tf . 0 79.71 
ice from sea water..... HO... Oxtiashinkt .. —8.7 54.0 
FIBRE |. . oe oo Movie hs) wien eobeOnelstlee LEE f. 419 28.13 
maweie te. vs othe wis = te Zn(NOs3)26H2O....... 36.4 rebel 
ee Se ee 
£308 
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HEAT OF FUSION (Continued) 
- ORGANIC COMPOUNDS 















= axed of 
’ ’ : emperature, usion 
Name. Formula °C Cal. 
(15°) /g 
Acar acid.2.6b.........|. CHsCOamesi. to... 16.58 44.7 
, ; 16.7 43.2 
YE i ae Te (CH sCO oo -aabiow tals —95.5 2304 
} —94.6 19.6 
Aoryhic acid. £2........~| CeoHsCOsH. vissiais. .. 13 37.0 
Allocinnamie acid........ CeHsC2H2CO2H....:..- 58 27.4 
o-Aminobenzoie acid..... HeaNCsHuCOeoHi... .. 145 35.5 
Te-AoinobensGil acid. .j...). sg doce a0s obtdeidiald... 180 38.0: 
peAmbinobengoic-acid......|. 2.02. pron cere ere cine 188.5 36.5 
tarteAmyl alcoKol... «.|....).CsHiO0H..:..0 2... su]... emesded 12.5 
MOP... Sb.ns...).. 21.5 25.8 
Moshe s o<.8 OL ..' >... 2)... —7:03 21.0 
Anthracene... .. 216.55 38.7 
Anthraquinone. 282 37.5 
Azobenzene............. (CeHsN 69.1 28.9 
£0! 66. 28.0 
iti 68 32.4 
Azoxybenzene.).........| (CeHs)2ONe.......... 34.6 21.6 
Bepiene.. .....08 2. .....'.. Os eot¥. 3} n( OF... 5.42 30.3 
{ (5.40 30.2 
Benzil. ‘ AY «| - (CoH sCQ)ati2ds2eD.- ... 94.94 22.2 
Bemmoic acid) .):........ Cub: GOs sey eat 121.8 33.9 
are ¢ pa a a reas we (Golly) sO os euriaebee 48.25 23.5. 
Benzylaniline..:........ CeHsNHC7zHi. >. |). 2. ... 36 21.9 
Bromal hydrate......... CBrsCHO:H:20.....:.. 46 16.9 
Bromocamphor.......... CroHisBrOlyi gtedie 2). |...) 0. «5 bie. ata 41.6 
o-Bromochlorobenzene...| CeHsBrCl............ —12.6 15.4 
m+Bromochlorobenszene.. |.......... 0h cece es —21.2 15.3 
p=Bromochlorobenzene...| ...... 2.0. ee bnide ke 64.6 23.4 
o-Bromoiodobenzene..... CoHuaBrl stittie ties 5) os 21 12.2 
me Bromoiodobenzene. ...| 0... .. eee nldeeebhlens —9.3 10.3 
p+Bromaiodohenzene.....)...... i2ii eis... 90.1 16.6 
p-Bromophenol..........| HOCsHuBr.v......... 64 20.5 
p-Bromotoluene.;....... CH3CeHaBrits saith)... 27.6 20.9 
n-Butyl alcohol.......... CaAioO Mess ss accu. ck’ —89.2 29.9 
Butyl alcohol....... Ceo OH els His2 3)... 25.45 21.0 
25.4 21.9 
n-Butyric acidi.......... CsH7CQgHi isd, bet al. ... —5.7 30.1 
n-Capric acid........... CoHisCOsH 3...hi06.% 31.2 38.9 
n-Caprylic acid/........ Cr wCOsHb 010. >... 16.34 35.4 
Carbasole.....24........| CuHaN.. Bile dhe)... 236 42.1 
Carbon tetrachloride..... COR enka + <b0bbb od bo —24 4.16 
Carvoxime (d).......... CywHuNOH yplees 23.3 
eS SE eC Eee oe eee eee fil 23.4 
Garemmie (G1... 5. | LL Ose 91 24.6 
Catechol....... CcHs(OH)2.... 104.3 49.4 
Cetyl aleohol. ..| CisHas' : 47 33.8 
amic acid. -| CoHsC2HsCOsH i. & 133 36.5 
janhydride..... .-| (CoHsC2HsCO2O.:... 48 28.1 
Chloral alcoholate .| CClsCHO-CoHsOH.... 9 24.0 
chydrate..u.ul.... bel CClaCHO:HaOs Flageh bad. os 5550 ot 33.2 
Chloroacetic acid (a)..... ClLCH2COsBhids iach .. 61.2 31.1 
Vad QS Se ere fe cnet 2 56 35.1 
p-Chloroaniline.......... HeaNCoHuCh v. din. Les 69. 37/2 
o+Chlorobenzoie acid..... ClO eHaCOs. cin 2 in} 2 140.2 39.3 
RC orebenk ACIG...§ 2) os sic cee ce eect aces 154.25 36.4 
p+CHiorabentoi@iacid.....| ......cUAs tle iebl... 239.7 49.2 
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HEAT OF FUSION (Continued) 
Organic CompounpDs 


—_———— eee 








3 Heat of 

Name orculs Temperature, Ga 

(15°) /g 
m-Chloronitrobenzene ...| ClCsHsNOz........... 43.8 29.4 
44.16 31.5 
p-Chloronitrobenzene.,... 0]... cece lecedbwldeee 82 21.4 
p=Gresol ic ashen 3 fsctens CHsCsH.O EH eee 34 26.3 
» Gyanamide.,.. Bh... ca. sic. HsNCN Wo ele... 42.9 49.8 

Cyclohexanol............ CeHai(OB) ial Fae. o 23.2 4.19 
Dibengyl 6 GbR. ond sal (CeHtOHa)9... J 4.4/3... 51 31.0 
o-Dibromobenzene....... Cela Brevaee-ciae les afar 18 12.8 
m-Dibromobenzene. ... </.rali suisse ces sheet ate —6.9 13.4 
p-Dibromobenzené..,. .:-/.:<.|| 6.6 sven. oo Pablo ds ve ° 86 20.5 
Dibromophenol (2, 4)....| HOCsHsBre.......... 12 14,0 
Dichloroacetic acid...... CleCH COs rise). in 10.8 14.2 
o-Dichlorobenzene...... . CeHuCls........22 fs! Pate. —17.5 21.0 
m-Dichlorobengeie. . ..)...:]. cis. ectdeted wasbhe dos le. —24,4 20.5 
p-Dichlorobénzene..... -/::.)|) £6 dle waweR eae. ne 52.7 29.7 
o-Diiodobenzene......... CoE sy. Seriaretnaie ctivobls 23.4 10.2 
m= Diodobenzene ss ..5-54-« Il oncaanee roe ene 34.2 11.6 
p-Ditodobenzeneé....;......../.ca||, Satiekus BR AER ele ln « 129 16.2 
Dimethyl tartrate (d)....| (CHOH)2(CO2CIis)2.. 49 21.5 
Dimethyl ‘tartrate, (dl)i sh Sates cose eee 87 35.1 
o-Dinitrobenzene........ CeHa(NOz2)2.......... 116.93 32.3 
m*DinitrobenzéHé........<..iis|- bows och stedehe ste kee 90.08 24.7 
p=Dinitrobengerle....... -..ch dence ns ttomtat olka: 173.6 40.0 
Dinitrotoluene (2, 4)..... CH3sCeH3(NO2)s...... 70 26.4 
Diphenyl; 25...) ob 0s ere (CoH) stu Orewa... 71 26.1 
ie eee Sy vir,» penal (Cokie) SINE siras teieteds mss 53.4 25.2 
Diphenylmethane. again oe (CoH s)2CHiata's: lity .%... 26.8 25.2 
tiryl aloohol 0% 24... CeHsOH aad. hls —114.4 24.9 
Etholene cise ide Raa (CHsBr)esice nose 9.55 13.5 
Elaidic acid.. 0 00/8! Ort ssCOsHiitnilank =< 47 52.1 
Formic acid.. Beles wire ers fee © Oablc av iate aeinienetiiee 8.0 58.9 
Glutaric acid........... (CH2)3(CO2H)2....... 99.3 37.4 
Glycerol... 88 «, «5 «:-)= <i. Cable (OH) atatee ce ti. 51. 18 47.5 
GY GGL oc ccaehh dee. oes sr| (CHaO altace... —11.5 43.3 
—12.3 41.6 
Hydrazobenzene......... (CoHsNH) 2h etiaek 5. 134 22.9 
Hydrocinnamic acid..... CoHsC2HiCOcH....... 48 28.1 
p-lodotoluene........... ICseHsCOaH,.. 2... 34 18.8 
n-Lauric acid............ CiiH2sCO2H.. hike 43.85 43.7 
Levulinic acid........... CH;CO(CH2):COalI seis 33 19.0 
a-Menthol (1)........... CroHwOH eileen +. 42 18.6 
Mothanes:. i. S725 %.0:0 256 GHa\ cine ce se nvaeimeuan — 182.6 14.5 
Methyl alcohol.......... CHsOH WiKi wil tiak 5. —97 16.4 
—97.8 °22.0 
cinnamate... bi). 6 6.c «4/0 CeHsC2H2CO2CHs....| ~ 34.5 26.5 
fimarate Cf. Sas (CHCO2CHs)2........ 102 57.9 
ORMIRB nc c.cdtice ens ser CO:CHs) 21h ed. 49.5 42.7 
phenylpropiolate...... 6HsC2CO2CHs....... 18 22.9 
evdcinate... Tics ae che OE ant fate bf 18 35.7 
Myristic acid............ CisH27CO2H.. he « 97s eee é 47.5 
Naphthalene...........- Croll st tel ek 79.9 35.6 
a-Naphthol.¥.00. 0.065% CwH70OH.. AD bn 95 38.9 
G2Naphthol 3: Begs dn las eel ole-c add poe bie ent 120.6 31.3 
a-Naphthylamine........ Crs Nassar eeth >. 47.5 22.3 
48.9 22..0 
50.1 24.9 
o-Nitroaniline........... HeNCcHiNOsa......... 69.3 27.9 
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HEAT OF FUSION (Continued) 
OrGANIC COMPOUNDS 

















-“ pe of 
% j empcrature, usion 
Name Formula oC. Cal. 
(15°) /g 
m-Nitroaniline.......... H2NCcHiNOz......... 111.8 41.0 
oat po a 3 oe eer Sa c 147.5 36.5 
itrobenzene.........--- CeHsNOsa.. 22... .8.0%... 5.72 22:5 
o-Nitrobenzoic acid...... OzNCeHsCOzH....... 145.8 40.1 
maNethobensoic decid... .).] ......0e cre ceeeees 141.1 27.6 
p-Nitrobenzoic @cid......| ......-..eceseeeeees 239.2 52.8 
a-Nitronaphthalene...... Cros NOsiow). TIAL. 56 25.4 
o-Nitrophenol........... HOCsH4NOsz.......4.. 42.8 26.8 
44.51 30.9 
Palmitic acid,.........-. CisHaiCOsH....... 2... 55 39.2 
AEE EE eyo asta |s oie wm winnie eie Skis hee ails 52.40 35.10 
Paraldehyde.........-.. (CHsCHO) sei ae oes sia 12.6 25.0 
Phenanthrene..........- COPS Fe Ree to Oe Aee 98.2 24.3 
PRIOR Eas alles = 5 hs CeHiOH cin tcpnten on wots 25.37 29.0 
Phenylacetic acid........ CeHsCH2COzH....... 74.9 25.4 
76.58 30.0 
eo 32.0 
Phenylhydrazine......... GelisNeHs. ceasseack Boa 36.3 
iso-Propyl alcohol........ @sH7ORL soe eero ee —88.5 21.0 
Qyimols 26 .0e. 6... 2 (Gris OY(O2 30) Ronee econ | 172.3 58.8 
Quinone........ 5) ee CelliOenc ais sap oid date 112.85 40.9 
Hesorédinal.....iG1...... CéHu(OH)s.... f3s ce. . 109.65 46.2 
Spermaceti.. i... 5... 6] ee eee eee eee ete cee 43.9 36.98 
Steario acid....i........ Ci7vHssCOeH.......-.. 64 47.6 -. 
co SOP OS eee (CeHsCH)2....- it... 124 39.9 
Suecinic anhydride....... (CH2aCO)20 v5... 8-,. 119 48.7 
Succinonitrile........... (GCHeCN) a. wisn tn eich tes 54.5 bhi 7 
JUS orc Re a ee CrskissOH cn Scion otht. 5 48.5 27.5 
Tomnnel.¢ ..t.2J=:.....- (CeHsC) 3.5.2.5... 05 el.. 60 28.7, 
o-Toluic acid............ CH3CsHsCOcH..... 24 103.7 35.4 
PROT MMPT LOU WO. ards oti] oo oe egies tees Ooo sisi oieo 108.75 27.6 
p-Toluic acid. ........--.) cee cee nee eee eens 179.6 39.9 
Pohidine.oe.00isc.... CH;CsHsNH2... i 40.01 39.9 
ribromoaniline (2, 4, 6).| H2NCsH2Br3s_....... 122 16.8 
Tribromophenol (2, 4, 6).| HOCsH2Brs.......--. 93 13.4 
Trichloroacetic 8 a CCS COs. Sajetsisiacss 5 59.1 8.6 
Trinitroglycerol......... CsHs(NOd)s... <..4t0°1., 12.3 23.0 
PIER IE ROBIE: «60 bi] ces ee oe wee walered Inti’ 13 3302 
ee ear BP cs eT A al aid Shaw scott 5.21 
Soe GEIN. T.) 

On. SeeVlesess.. CH3Ce6H2(NO2)s...-.. 79 22.3 
Repplishiyinethanc ats (GebihaOHe fs oeccik . 92.3 17.8 
Wp) oh ee) en OO eed eine 56 45.6 
n-Undecylic acid (a)..... @Orolis: COs o15...:2sies 28.25 32.2 
n-Undecylic acid (8).....| 22... ete ee eee ee eee] cee renee 42.9 
Direimeme!.....VF......, HeNCO:CeHs........¢ 48.7 40.9 
Verserol (1,2). Ma.....-5 CelslOCHs)s.0<<%..05% 22.7 27.5 
Vid aie: eC eee eee iis aca 61.8 42.3 
Pexylene,.... os... ee. OcscHa(CH a) 2. .2i. hier. . 16 39.3 








a 
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HEAT OF VAPORIZATION 
ELEMENTS AND INORGANIC ComMpouNDS 























— of 
apori- 
Name Formula Ten zation 
Cal. 
(15°) /g 
AIBLOR: Ss 2 MORE B Ac wns teiieae opie oeewae oan » 50.97 
Ammonia NBs... 2. .2OVe Ha te B27:1 
) B17.6 
309. 
301.6.) 
Ammonium chloride 1 T8.9 
AB ORE: os BN a ash. 37.6 
Boron chloride 38.2 
Bromine 43.7 
Carbon dioxide 87.2. 
83.45) 
179.6" 
714 
66.9 
61.4 
55.0 
46.6 
35.1 
11.9 
Carbon monoxidéy,........£)-COs.. 05... «.edkbeth he 50.4 
Chlorosulfonic acid...... ClSOsH....e3 BO}. Geo. 110.2 
Hreliniin. oh cie Bes 6 oto IG). ch cure tier ROE 6. 
Hydriodic acid.t....... FAT vias et BSE ae Hh). | 33.9 
Hydrobromic acid....... HBr sts a Eoela i}. t 48.7 
Hydrochloric acid........ FCM Ase tO SHO. | 98.7 
Hydrofluoric acid........ tke adalat Osea 860.8. 
Hiydtoren.iids th. coe ct Fits itee od. ebegeist 108. 
sulfidet.siico BO Nie.) «+ 4 DsSttitess..eskisaled 131.9 
Loin 3 6 e08 BOL. 5 cos oll. Aale ho eae OL 23.95 
Mencuty $.cike te a Wares «2 Bile aeons ae aoieron 65. 
Nitnibiacidis G50. 5b) BINOgse sos aie es sect 114.9 
Nitrogen? ..0.08..5...1 gatt 47.6 
fettoxide... $02.0 00.4 NeQOi. : tals bat kvio bt | 93.4 
Oxirgeny ts cottonseed Seacwrs 50.9 
Phosphortis,.d0@@. 20... BP hid tot ta tsa Ie) | ) 130. 
Phosphorus trichloride... .| PCls.........0..0.08. 51.4 
Silicon tetrachloride..... Silat. k sles teoetect 36.1 
Stannic chloride......... Sn@lit./i wets fovea 30.3 
Sulfur chloride,......... SiClid 2 Reich t 49.5 
GidSidelics .). A3..j 00. ot BOs eheQhP ie adtoht 94.9 
b 91.3 
87.7 
; 84.1 
80.8 
71.2 
73.8 
70.3 
pentoxydichloride .... 61.2 
PPLOXIIG: Nishrs-5 ose aces , 118.5 
Sulfuric acid.. ae 122.1 
oxychloride ein. conc ws 49.4 
Sulfurous oxychloride... .. 54.5 
(Weedinste iin a LO Raa oe enene. 4 595.9 
590.4 
584.9 
579.5 
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HEAT OF VAPORIZATION (Continued) 
ELEMENTS AND INORGANIC COMPOUNDS 











ae of 
: apori- 
Name Formula Temperature, zation 
Cal. 
(15°) /g 
‘Water H:0 40 574.0 
50 568.5 
60 563.2 
70 557.5 
80 551.7 
90 545.8 
100 539 155 
110 532 /9 
120 525.7 
130 518.5 
140 511.1 
150 503.5 
160 495.6 
170 487.2 
180 478.6 
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HEAT OF VAPCRIZATION (Continued) 
ORGANIC CoMPOUNDS 
est of 
‘apori- 
Name Formula Temperature, | vation 
al. 
(15°)/g 
Acetaldehyde........... CH; CHO Ra rasniee 21 136. 
Acetic acid.... ..| CH3sCOeH. 118.3 96.8 
anhydride. Pe aaa 137 66.2 
Acetone..... (CH3)aCOln cores ets 56.1 124.5 
Acetonitrile........ na ELSON... ins atemeenas 80 174. 
Acetyl chloride.......... CHICOGIT Heres crea. 51 78.9 
Allylalcohol 7 3.)5 sc.o<e: CsHsOHtaeevnaun ane 96 163. 
n-Amyl aleohol.......... Crh OH ae naa ee 131 120.2 
iso= Aimy? alcohols... 2i3.2}| ees eet erereen nates s 130.2 119.8 
n-Amyl bromide......... CeHuBr jue wes 12917" 48.3 
n-Amyl ether............ 170 69.5 
n-Amy]l iodide........... 155 47.6 
iso-Amyl isobutyrate..... 168 57.6 
iso-Amyl n-valerate...... 187 56.2 
AMVlEnes 65.55. MOA. 35h | 12:5 75.0 
p-Anethole.............. 232 71.4 
Bérigene hc adersedsinera 80.2 394.8 
Butane: $505 fA cs os 0 91.5 
Jeo-Bitam ess ts loesnouttae 10 82.4 
—10 87.5 
n-Butyl aleohol.......... 116.8 141, 
iso-Butyl alcohol........ 106.9 138. 
sec.-Butyl alcohol........ 98.1 134. 
tert.-Butyl alcohol....... 83 130.5 
n-Butyl formate......... 105.1 86.8 
iso-Butyl formate........ 97.0 78.5 
n-Butyl iodide........... 129.5 "45.9 
iso-Buty] n-valerate...... 169 57.8 
iso-Butyl isovalerate..... 169 60.5 
n-Butyric acid........... 163.5 114.0 
iso-Butyric acid......... 154 111.6 
n-Butyronitrile.......... 117.4 114.9 
Carbon disulfide...... 3 46.25 84.1 
tetrachloride. . 76.75 46.4 
Carvacrol.. 237 68.1 
‘Chiloralt sc cfsce nee a -CClLCHO ce klcocece| Geena 54.0 
hydrate. ..e tases 96 132, 
(Chioroformeco.|. eh atoen ae 61.5 59.0 
Cyanogen accapo ws 2 sa. 0 10.3 
Ohiloride es ee es). vie 13 135, 
p-Cymene; iw. i lit aed ,. 176 67.6 
Dichloroacetic acid...... 194.4 hs By 
B=Detane file ome en 160 60.2 
Diethyl carbonate....... COOCuitss Seka SW are 126 43.1 
ketone an. Gils wnt sae es (Colis\sCOnr.. cer asn« 101 90.8 
Disthylamine |). ss. bes (Calis) s INES vc cannons 58 91.0 
Dimethyl carbonate..... COLOCH sain. sace ene 90 88.2 
Hthanes.<5. pica ene ey Call. eecnges baa tad 0 75.0 
—20 87.0 
—40 97.5 
—90 127. 
Wthyl acetateic..i0.6 ae. CHsCO;Ciblsn. ee to 0.0 102.0 
BICOHOL. dake stele cc O2bsOb - sae Sesion 78.3 204. 
Bromrds soe Jey etettera eh Ceo Bret cocci ace oe 38.4 59.9 
Gaprylntercs ce sae fat C7HisCO2CoHs........ 207 60.5 
Ghiorides sot sae CrHsOl tp een eretetie 4.7 92.95 
15.0 92.5 
20.0 92.2 
25.0 92.0 
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HEAT OF VAPORIZATION (Continued) 
OrGANIC COMPOUNDS 














Se ae ee 
Hest of 
‘ apori- 
Name Formula T emperature, zation 
Cal. 
(15°) /g 
Ethyl 
COS a ers (Cakits )2O oc eects 19 «12 34.6 83.9 
TEAC: folelela sinus pS 3s POOs Cais. ecsavae = tes 53.3 97.2 
MEME ica cifetaie Berets sts SB rs ee ie 71.2 45.6 
nonylate........-...++ CsHiCO;Colis AHL bibs 227 58-1 
ropionate....sss*5--- CoHsCO2Celis......-- 97.6 80.1 
Ethylene bromide........ (CHebr) 255 er ean a 130.8 46.2 
SCC ats CE ne ee ae ROPEC) 9.20 Sh st: 0.0 85.3 
82.3 717-3 
yi Raph (CHSs01 155. 21s. G58 13 139. 
Ethylamine. . boi CRELgN El semanas cet - « 15 14.6 
Ethylidene chloride....=.| CHsCHCle........... 0.0 76.7 
60 67.1 
Lube arr Gets OS or 15 < OL O71 5 peepee eae ae 101 120.0 
PANTSHUIRES a aiciclc che cvehs << + 5 cle (CHORE Reh ake. 31 95.3 
Eee Aber bes as fssed sy (6 + PEL OGH Oy, ee (ey ee 160.5 107.5 
GIy Cok sis 55,2)- sory ies © <9 BR HOR) au 2 oe 197 191. 
Hydrocyanic acid........| HCN.........--+--+. 20 210. 
Methane........ Lae ern oH aby sforabaane a S43 —159 138, 
Methyl acetate.......... CH:CO2CH:. set Soh pee 0.0 114.0 
. 56.3 98.1 
a eee CHs OH.. 8 OE 64.7 262.8 
n-butyrate. .¢..6.5..5. C3H7CO.CHs. | eh eae 102.6 79.8 
oo eee CS Cr tobe a icae —23.8 102.3 
20.0 95.3 
ethyl ketone.......... CH;:COCsHs..:....... 78.2 106.0 
ethyl ketoxime........ GiHeNOH A224... 6. oe. 182 115.9 
SEP MIR Gy ahcisis'e <8 @/- «0 <)s HCUSCHs  ebet e: 31.3 112.4 
nord Se eee (Gist arene aaa aoe 42 45.9 
isobutyrate,. .......+. CsHy7COsCHs. .)..2°0 0. 91.1 78.1 
isopropyl ketone....... CHC OLE Race ee 92 89.8 
propionate............ C2HsCOsCHs.......-- 79.0 87.6 
Methylene chloride...... OLS AG) Fh i eres Sree ee owt 40.5 78.6 
Naphthalene............ Chetla® specter scferce = 218 75.5 
Nitromethane........... Gis NOggecch shes: os 99.9 135. 
iso-Pentane.........--+. CsHi2 BL ass reac 13 88.7 
Piperidine. ..0....---555 OeELiINes cao bn ee te 106 89.4 
PREMIER asia als © 510 6 612 8 6% ain (Oe ie Ce ee Ceo 20 83.4 
0 89.6 
—20 95.3 
—30 98.0 
Propionic acid.... ...-.-. CsHiCOnbs. «feces. 139.3 98.8 
Propionitrile............. CaN... «si te ees 97 134. 
n-Propyl acetate......... CH3C0:CsHr. den HORS 100.4 80.3 
n-Propyl alcohol. . ag RS ALE EOS rape ick secant 97.2 164. 
eeeecey ERED Use, Sm pel Nae a ce RF xe 82.3 159. 
ore formate........ HCOQ:Csh7. ...iteee- se 80.0 88.1 
Pyridine. (Alsi) Pe Oct 114.1 107.4 
Tetrach] or oethane-1, ale 
Pee nas Scie ia © spas cage APOC 2 -ucneten 145.0 55.7 
Pele tlocosthylons astee 3 (RAS Sas cas 120.7 50.1 
Trichloroethylene........ ona. Be BE ety 85.7 57.3 
Turpentine............. FIO EINE cnars.s dsbowaleiere e 156 68.6 
n-Valeric acid........... GWOT. gee 184.6 103.2 
eT ETO ICN in csnpudnnecinnncnsnsincnsimpnichci-tetianencineeill Qubicha Aileen 176.3 101.1 
n-Valeronitrile........... oli Ss). er ae 129 96.3 
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CHANGE IN VOLUME DUE TO FUSION 


The table gives the variation in volume expressed in c.cm. for one gram 
of the substance. 











Substance. Variation, em. Observer. 
Aluminum..... +0.019 Toepler, 1894 
Bismuth....... —0.0034 Toepler, 1894 
Cadmium..... +0.0064 Toepler, 1894 
Tr@ricg eee ner: —0.0085 Wrightson, Ruberts, 1881 
Lega S.:h.. of kte +0.0034 Toepler, 1894 
"Tine, * hJevoe ite’ +0.0039 Toepler, 1894 
Wirtersyy sik acs —0.083* Toepler, 1894 
ZINC: t,t +0.0105 Toepler, 1894 


*For one cubic centimeter. 


FIXED TEMPERATURE FOR THERMOMETER 
CALIBRATION 


Corrections for pressure are indicated by equations in which p indicates pres- 
sure in millimeters of mercury. and ¢ the boiling point at normal pressure. 

Points designated by an asterisk (*) are suggested by E. F. Mueller as base 
points to be used in defining a Standard Working Scale. 








Substance Point 






Condition or correction 






Hydrogen 


+0.0044 (p—760) 
Nitrégenj: .3 ss ep... V: 


+0.0109 (p—760) 









Liguid' O97". . xi ayne.. Vapor +0.0126 (p—760) ; 
pressure —0.0000065 (p —760)? 
Isopentane...,..0..3.. Freezing ’ 
Methylcyclohexane....| Freezing 
Bthess ofthc. sagen os Rapid 
freezing 
or slow 
melting 
Carbon disulfide,...... Freezing 6 
Toluene} i. @ pep. Freezing wi 
Ethyl acetate. ........ Freezing 3.6 4 
Solid, O09"). hugh. wees Vapor .51 1+0.01595 Sara 
pressure —0.000011 (p—760)? 
Chloroform. .......... Freezing .5 
Chlorobenzene........ Freezing 2 
Mercury*.............] Freezing .87 
Carbon tetrachloride... | Freezing 9 
Ke es S| ade eee Melting bi 
Sodium sulfate........ Transi- 
tion 


Ethyl aleohol..,...... Boiling 


i 76 cm. variation 0.34° per em. 
Benzene. fos 4s <b po oes Boiling 


76 cm. variation 0.43° per em. 
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FIXED TEMPERATURE. FOR THERMOMETER 
CALIBRATION (Continued) 

























Cieetensere MGlocyy - 
Xylene Gn.)...00---. 
Animes? 2... YE. 
Toluidine (0.)......-+. 
Naphthalene.....-.--- Co 


1 Mercury 


30.5 NaCl+69.5 ...... 
NasSOu 

_ Aluminum (99.85%). . . 

Potassium chloride... . 

Sodium ‘chloride......- 

Sodium sulfate........ 













Lithium metasilicate...| Melting 
Diopside. i. .....G)+.. Melting 
Nickplig .{.:... -423%..- Melting 
or 
freezing 
Palladium;:....../05.. Freezing! 
Anorthite Melting 
Platinum. . Melting 
Alumina. .. Melting 
Tungsten Melting 


Temperacure 


thermo- 
dynamic 
scale °C 





100.000 
132. 
138.8 
184.51 
199.7 
217.96 


231.85 


2000. 
3370. +30 
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Condition or correction 





+0.0367 (p~760) —0.000023 
(p—760)? 

76 cm. variation 0.50° per cm. 

76 cm. variation 0.50° per cm. 

76 cm. variation 0.51° per em. 

76 cm. variation 0.58° per cm. 

+0.2075 (¢+273.1) logio 
(p/760) 


+0.194 (t+273.1) logio 
(p/760) 


+0.0909 (»—760) —0.000048 
(p —760)? 


Approx. To be determined 
with resistance thermom- 
eter. 


(reducing atmosphere) 


(reducing armosphere) 
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PRESSURE OF AQUEOUS VAPOR 


VAPOR PRESSURE OF IcE 


Pressure of aqueous vapor over ice in mm of Hg for temperatures from 
—98 to 0°C. 


Type | 0 atlas 4 | | eae 




















—~90 | .000070| .000048} .000033| .000022| .000015 
—80 | .00040 | .00029 | .00020 |) .00014 | .00010 
—70 | .00194 | .00143 | .00105 | .00077 | .00056 
—60 | .00808 | .00614 | .00464 | .00349 | .00261 
—50 | .02955 | .0230 | .0178 | .0138 | .0106 
—40 | .0966 | .0768 | .0609 | .0481 | .0378 
—30 | .2859 | .2318 |  .1873 |) .1507 |. .1209 
peaks 0.0 0.2 0.4 0.6 0.8 
—29 | 0.317 | 0.311 | 0.304 | 0.298 | 0.292 
=28 | 0.351 | 0.344); 170.337 // (0. 330 eee 
—27 | 0.389 | 0.381 | 0.374 | 0.366 | 0.359 
—26 | 0.430 | 0.422 | 0.414 | 0.405 | 0.397 
—25 | 0.476 | 0.467 | 0.457 | 0.448 | 0.439 
—24 | 0.526 | 0.515 | 0.505 | 0.495 | 0.486 
—23 | 0.580 | 0.569 | 0.558 | 0.547 | 0.536 
~22 | 0.640 | 0.627 | 0.615 | 0.603 | 0.592 
—21 | 0.705 | 0.691 | 0.678 | 0.665. | 0.652 
+20 | 0.776 | 0.761 © ||.0.747..:"| 0.733") 0719 
—19 | 0.854 | 0.838 | 0.822 | 0.806 | 0.791 
—18 | 0.939 | 0.921 | 0.904 | 0.887 | 0.870 
—17 | 1.031 | 1.012 , | 0.993 0.975 |.0.956 
16 6 [1.182 e0rf 2.111 fed. O9bve 1070 Oat 
—16 {| 1.241.. [1.219 “Ae. 196utin 41175 [ade 
—14 | 1.361 | 1.336 *| 1.312 {1.288 | 1.264 
~13 | 1.490 | 1.464 | 1.437,..] 1.411 | 1.386 
—12 | 1.632) | 1.602% dot. 574i 411.546 | able 
—11 | 1.785 | 1.753. 11.7221 1,691 | 12661 
—10 | 1.950 | 1.916 | 1.883 | 1.849 | 1.817 
— 9 |°2.131- |-2.093°° |'2.057""")" $021 siete 
="8 1° 27326-2285 2-246 4-2-2078 
— 7 | 2.537 | 2.493 12.450 | 2.408 "| 2.367 
— 6 | 2.765 | 2.718 | 2.672 | 2.626 | 2.681 
— 6 | 3.013 | 2.962 | 2,912 | 2.86270) deaie 
— 4 | 3.280 | 3.225 |.3.171 | 3.117) eee 
— 3 | 3.568 | 3.509 | 3.451 | 3.393 | 3.336 
— 2 | 3.880 | 3.816 | 3.753 | 3.691 | 3.630 
—1 | 4.217 | 4.147 | 4.079  |°4.0127 ae 
— 0 | 4.579 | 4.504 | 4.431 | 4.359 | 4.287 
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VAPOR PRESSURE OF WATER BELOW 100°C 


Pressure of aqueous vapor over water in mm of Hg for temperatures from 


- —15.8 to 100°C. Values for fractional degrees between 50 and 89 were 
obtained by interpolation. 














meme | a0 0.2 0.4 0.6 0.8 
eemec i mee et! eit | ee a 
—15 1.436 1.414 |. 1.390 1.368 1.345 
=14 1.560 1.534 1.511 1.485 1.460 
—13 1.691 1.665 1.637 1.611 1.585 
+12 1.834 1.804 1.776 1.748 1.720 
—11 1.987 1.955 1.924 1.893 1.863 
=10 | 2.149 2.116 2.084 2.050 2.018 
2:95} 2.326 2.289 2.254 2.219 2.184 
ee +), 12,514 2.475 2.437 2.399 2.362 
— 7 2.715 2.674 2.633 2.593 2.553 
= 6!.| 2.931 2.887 2.843 2.800 2.757 
= 6 | 3.163 3.115 3.069 3.022 2.976 
+ 4 | 3.410 3.359 3.309 3.259 31214. 
43 |\)3:673 3.620 3.567 3.514 3.461 
12>) 32956 3.898 3.841 3.785 3.730 
—1 4,258 4.196 4,135 4.075 4.016 
2.00) |4:579 4.513 4.448 4.385 4.320 
D | (4.57 4.647 | |4.715 4.785 4.855 
1 4.926. | . 4.998 5.070 5.144 5.219 
2 5.294 5.370 5.447 5.525 5.605 
3 5.685 5.766 5.848 | 5.931 6.015 
45| 6.101 6.187 6.274 6.363 6.453 
5 6.543 6.635 6.728 6.822 6.917 
6°| 7.013 7.111 7.209 7.309 7.411 
7 7.513 7.617 7.722 7.828 7.936 
8 | 8.045 8.155 8. 267 8.380 8.494 
9°| 8.609 8.727 8.845 | 8.965 9.086 
10 | 9.209 9.333 |. 9.458 | 9.585 9.714 
11 9.844 9.976 > 10.109 | 10.244 | 10.380 
12 | 10.518 | 10.658 | 10.799 | 10.941 | 11.085 
13 | 11.231. | 11.379 | 11.528 | 11.680 | 11.883 
14 | 11.987 | 12.144 | 12.302 , 12.462 | 12.624 
15 | 12.788 | 12.988 | 13.121 | 13.290 | 13.461 
16 | 13.634 | 13.8@) | 13.987 || 14.166 | 14.347 
17 | 14.530 14.725 | 14.903 | 15.092 | 15.284 
18 | 15.477 | 15.673 | 15.871 | 16.071 | 16.272 
19 | 16.477. | 16.685 | 16.894 | 17.105 | 17.319 








VAPOR PRESSURE OF WATER BELOW 100°C (Continued) 
SR eae ee 


Tentp. 0.0 0.2 0.4 O:Greati ved ais 
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20 17.535 17.753 17.974 18.197 18.422 
21 18.650 18.880 LOLS 19.349 | 19°587 
22 19.827 | 20.070 | 20.316 20.565 20.815 
23 21.068 | 21.324 |. 21.583 21.845 22.110 
24 22.377 | 22.648 | 22.922 | 23.198 23.476 


25 23.756 | 24.089 | 24.326 | 24.617 | 24.912 
26 25.209 | 25.509 | 25.812 | 26.117] 26.426 
27 26.739 | 27.055 | 27.374 | 27.696 | 28 021 
29 30.043 | 30.392} 30.745 | 31.102 | 31.461 


30 31.824 | 32.191 | 32.561 | 32.934] 33.312 




















50 92.51 93.5 94.4 95.3 96.3 
51 97.20 98.2 993 100.1 101.1 
52 102.09 103.1 104.1 105.1 106.2 
53 107.20 108.2 109.3 110.4 111.4 
54 112.51 113.6 114.7 115.8 116.9 
55 118.04 119.1 12053 1 121°5% 122.6 
56 123.80 125.0 12672 127.4 128.6 
57 129.82 131.0 132.3 133.5 134.7 
58 136.08 137.3 138.5 139.9 141.2 
59 142.60 143.9 145.2 146.6 148.0 
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VAPOR PRESSURE OF WATER BELOW 100°C (Continued) 

















Temp. + 9.6 0.2 0.4 | 0.6 0.8 
8 RR es ee ne 
go. |-149-38--+-150.7_ | 152.1, “| 153.5 —-|-155.0 
61 |156.43 | 157.8 | 159.3 | 160.8 | 162.3 
62 | 163.77 °}165.2 | 166.8 | 168.3 4169.8 
63. {171.38 | 172.9 |174.5 |176.1 | 177.7 
64 | 179.31 | 180.9 | 182.5 | 184.2 | 185.8 
65 | 187.54 | 189.2 | 190.9 | 192.6. | 194.3 
66 |'196.09 | 197.8 | 199.5 | 201.3» | 203.1 
67 |204.96. | 206.8 | 208.6 | 210.5 | | 212.3 
68 | 214.17 | 216.0 | 218.0 | 219.9 | 221.8 
66 293.73" 295.7 | 227.7 | 220.7) | 231.7 
70 | 233.7. | 238.7. | 237-7 | | 239.7 | 241.8 
m | 243.9 | 246.0. | 248.2 | 250.3. | 252.4 
72 | 254.6 | 256.8 | 259.0 | 261.2 | 263.4 
73 065.7. | 268.0. | 270.2 | 272.6 | 274.8 
74 | 277.2. | 279.4 | 281.8 | 284.2. | 286.6 
75 | 289.1 | 291.5 | 294.0 | 296.4 | 298.8 
76 1301.4. | 303.8. | 306.4 | 308.9 | 311.4 
o7 || 314.1. | 316.6. | 319.2 | 322.0 1324.6 
73 | 327.3 | 330.0. | 332.8 | 335.6. | 338.2 
7 | 341.0 | 343.8 | 346.6 | 349.4 | 352.2 
80 1355.1... |.358.0,, | 361.0 | 363.8 | 366.8 
81 | 369.7. | 372.6. | 375.6 | 378.8. | 381.8 
82 | 384.9 | 388.0 | 391-2 ) 304.4 | 397.4 
93 | 400.6 | 403.8. | 407.0, | 410.2 | 413.6 
g4 | 416.8 | 420.2 | 423.6 |'426.8 | 430.2 
86 | 433.6 | 437.0 | 440.4 | 444.0. | 447.5 
86 | 450.9 | 454.4 | 458.0 | 461.6 | 465.2 
97 | 468.7. | 472.4. | 476.0 | 479.8 | 483.4 
9g | 487.1 | 491.0 | 494.7| | 498.5 | 502.2 
89 }506.1 | 510.0 | 513.9 9+ 517.8) |'521.8 


90 | 525.76 | 529.77 | 533.80 537.86 | 541.95 
“91 546.05 550.18 | 554.35 558 .53 562.75 
92 566.99 571.26 575.55 579.87 | 584.22 
93 588.60 593.00 | 597.43 601.89 | 606.38 
94 610.90 | 615.44 | 620.01 624.61 629 .24 


95 633.90 | 638.59 | 643.30 648.05 | 652.82 
96 657. wt 672/20 | 677.12 
97 682.07 | 687.04 | 692.05 697.10 | 702.17 
98 707.27 | 712.40 | 717.56 722,75 727 .98 
99 733.24 | 738.53 | 743.85 749,20 | 754.58 


100 760.00 765.45 770.93 776.44 782.00 
101 787.57 793.18 798.82 804.50 810.21 


for) 
nN 
lor) 
(or) 
iy) 
aN 
on 
lor) 
for) 
x 
Ww 
— 














VAPOR PRESSURE OF WATER ABOVE 100° C.. 


Based on values given by Keyes in the International Critical Tables. 


Temp. 
<¢ 


100 
101 
102 
103 
104 


105 


144 
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Pressure 

Pounds 

mm per 
sq. in. 
760. 14.696 
787.51 15 228 
815.86 15.776 
845.12 16.342 
875.06 16.921 
906 . 07 17.521 
937 .92 18.136 
970.60 18.768 
1004. 42 19.422 
1038.92 20.089 
1074.56 20.779 
1111.20 21.487 
1148.74 22.213 
1187.42 22.961 
1227 .25 23.731 
1267 .98 24.519 
1309 .94 25.330 
1352.95 26.162 
1397.18 27.017 
1442.63 27.896 
1489.14 28.795 
1536.80 29.717 
1586 .04 30.669 
1636.36 31.642 
1687.81 32.637 
1740.93 33.664 
1795.12 34.712 
1850. 83 35.789 
1907.83 36.891 
1966.35 38.023 
2026.16 39.180 
2087 . 42 40.364 
2150. 42 41.582 
2214.64 42.824 
2280.76 44.103 
2347.26 45.389 
2416.34 46.724 
2488.16 48.113 
2560.67 49.515 
2634.84 50.950 
2710.92 52.421 
2788.44 53.920 
2867 .48 55.448 
2948.80 57.020 
3031.64 58.622 


WROWDO NWPRAHDO NPAWDO NRAWDO NRAWHO VRAWDO NHROWO 


WIR PWO 


wiRAWO 
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190 
191 
192. 
194 


195 
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VAPOR PRESSURE OF WATER ABOVE 100° 


(Continued) 
Temp. || Temp. 
oF °C 
374.0 235 
375.8 236 
377.6 |] 237 
379.4 238 
381.2 239 
383.0 240 
384.8 241 
386.6 242 
388.4 243 
390.2 244 
392.0 || 245 
393.8 246 
395.6 247 
397.4 248 
399.2 249 
401.0 || 250 
402.8 251 
404.6 252 
406.4 253 
408.2 254 
410.0 255 
411.8 256 
413.6 257 
415.4 258 
417.2 259 
419.0 260 
420.8 261 
422.6 262 
424 4 263 
426.2 264 
428.0 || 265 
429.8 || 266 
431.6 267 
433.4 268 
435.2 269 
437.0 || 270 
438.8 271 
440.6 272 
442.4 273 
444.2 274 
446.0 || 275 
447.8 276 
449 6 277 
451.4 278 
453.2 279 


Pressure 


22967. 
23382. 
23802. 
24229. 
24661. 


25100. 
25543. 
25994. 
26449. 
26912. 


27381. 
27855. 
28335. 
28823. 
29317. 


29817. 
30324. 
30837 . 
31356. 
31885. 


32417. 
32957 . 


34059. 
34618. 


35188. 
35761. 
36343 . 
36932. 
37529. 


38133. 
38742. 
-92 
39986. 
40619. 


41261. 
41910. 


43229. 
43902. 


44580. 
45269. 
45964. 
46669. 
47382. 


39361 


SSSR ERASE 


96 


Sakye 


aS8Ss 


Bs 


z 


72 


Pounds 
per 


sq. 


444. 
452. 
460. 
468. 
476. 


485. 
493. 


511. 
520. 


529. 
538. 


557. 
566. 


576. 


in. 


128 


516. 


518. 
519. 
521. 
523. 
525. 


527. 
528. 


532. 
534. 


WRAWO NRAWDO NRAWDO NPAWDO WHAWDO WHRAWO NRAWOSO WRAHO wR 
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Temp. Pounds | Temp. | 

°C mm per oF. 
sq. in. | 

280 48104.20] 930.183] 536.0 96512.40] 1866. 245 
281 48833.80| 944.291] 537.8 97758.80] 1890.346 
282 49570.24| 958.532] 539.6 99020.40| 1914.742 
283 50316.56} 972.963] 541.4 100297 .20] 1939. 431 
284 51072.76| 987.586] 543.2 101581, 60} 1964.267 
‘285 51838.08] 1002.385] 545.0 102881.20} 1989.398 
286 52611.76] 1017.345] 546.8 104196.00] 2014. 822 
287 53395 .32] 1032.497] 548.6 105526 .00] 2040.540 
288 54187 .24] 1047.810] 550.4 106871.20| 2066. 552 
289 5498904] 1063.314] 552.2 108224.00] 2092.710 
290 55799 .20] 1078.980] 554.0 109592 .00] 2119.163 
291 56612.40] 1094.705] 555.8 110967 .60} 2145.763 
292 57448 .40] 1110.871] 557.6 112358.40] 2172.657 
293 58284.40] 1127.036] 559.4 113749, 20] 2199, 550 
294 59135.60}] 1143.496] 561.2 115178.00] 2227.179 
295 59994. 40] 1160.102] 563.0 116614.40] 2254.954 
296 60860 .80] 1176.856} 564.8 118073 .60] 2283.171 
297 61742.40] 1193.903] 566.6 119532 .80] 2311.387 
298 62624.00; 1210.950] 568, 4 121014.80] 2340,044 
299 63528.40] 1228.439] 570.2 122504. 40] 2368. 848 
300 64432 .80] 1245.927] 572.0 124001.60] 2397 .799 
301 65352.40] 1263.709| 573.8 125521.60] 2427, 191 
302 66279 .60|] 1281.638] 575.6 127049 20] 2456.730 
303 67214.40} 1299.714} 577.4 128599 .60| 2486.710 
304 68156. 80] 1317 ,937] 579.2 130157 60}. 2516, 837 
305 69114. 40] 1336 .454] 581.0 131730, 80] 2547 .258 
306 70072.00] 1354.971] 582.8 133326 ,80| 2578.119 
307 71052 .40} 1373.929] 584.6 134945. 60] 2609. 422 
308 72048.00} 1393.181] 586.4 136579 60} 2641.018 
309 73028 .40| 1412.139] 588.2 138228.80] 2672. 
310 74024.00} 1431.390] 590.0 139893. 20 05. 
311 75042.40] 1451.083] 591.8 141572..80| 2737. 571 
312 76076 .00} 1471.070} 593.6 143275. 20] 2770.490 
313 77117.20| 1491.203] 595.4 144992 .80] 2803. 703 
314 78166.00| 1511.484] 597.2 146733 .20| 2837 .357 
315 79230. 00] 1532.058] 599.0 148519 .20] 2871 .892 
316 80294.'00} 1552 .632] 600.8 150320.40} 2906 .722 
317 81373. 20] 1573.501} 602.6 152129 .20} 2941.698 
318 82467.60] 1594.663] 604.4 153960..80| 2977 .116 
319 83569 .60] 1615.972] 606.2 155815 20] 3012.974 
320 84686 .80] 1637.575] 608.0 157692 40} 3049, 273 
321 85819. 20] 1659472} 609.8 159584. 80 35, 
322 86959. 20] 1681.516] 611.6 161507 .60] 3123. 047 
323 88114.40] 1703.854] 613.4 163468 .40] 3160, 963 
824 89277 .20| 1726 .339} 615.2 165467 .20] 3199.613 
325 90447 60] 1748.971] 617.0 
326 91633 .20] 1771.897} 618.8 
327 9282640] 1794.969] 620.6 
328 94042.40] 1818, 483) 622.4 
329 95273 .60!' 1842.291! 624.2 
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VAPOR PRESSURE OF WATER ABOVE 100°C. 
(Continued) 


Pressure 





Pressure 
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staxe 
vEtis 









‘002777 
“006079 


- 01267 
.02524 
-04825 
. 08880 
. 1582 








1138.4 
1341.9 


1574.1 





. 000228 


579. 


697.8: 
835. 
994. 
LLC: 
1386. 


. 000583 

- 001426 

. 003261 

. 007067 

.01459 

-02883 

. 05469 

. 1000 

. 1769 

. 3032 

. 5052 

.8198 
298 1 
010 2 
046 3. 
528 4, 
596 Uf. 
436 10. 
287 14. 
437 19 
233 26 
092 36 
503 48 
044 63 
381 82 
28 106 
62 136 
39 172 
70 216 
78 269 
02 332 
92 408 
13 497 
45 601 
83 723 
38 865 
34 1028 
0 1216. 
1 1431. 





“003823 
“008200 


.01677 
.03287 
.06189 
.1124 
.1976 


.3366 
. 5576 
. 9004 
.419 
.188 


+ 








—— 


me 


& 


hue 
142, 
180.2 
226. 


280. 
346. 
424. 
516. 
624. 


750. 


HOnNonw Ne 


BERES 


- YVAPOR PRESSURE OF MERCURY 


Vapor pressure of mercury in mm. of Hg for temperatures from —38 to 
rang i ote that the values for the first four lines o 
y 10-6. 





43 


896.23 


1064. 
1257. 
1477. 


4 
3 
7 


648. 


ar 
928. 


1100.¢ 


1299. 
1525. 


y, are to be multiplied 


1 


p 
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VAPOR PRESSURE OF CARBON DIOXIDE 


Soup 


From Bureau of Standards Journal of Research ; PPO 
(Mercury column, density = 13.5951 g/cm’, g = 980.665) 


Pressure in microns of mercury 

















°C | 0 | 1 2 3 4 5 6 | 7 | 8 Le 
—180 0.013) 0. oor 0.006} 0.004} 0.003/0.0017\0.0011) 0.0007 0.0005, 0.0003 
—170 nou -20°| .14 te 210) .07446 8052 .037 | .026) .018 
—160 5.9 | 4. 4 S36i) | 2ave Weel ee Soeaten 9 90 67 50 
—150 160.5 48.8 139.2 |81.4 |25.1 |19.9 |15.8 |12.4 9.8 7.6 
—140 /431 359 298 247 204 168 138 113 92 75 
Pressure in mm of mercury _ 

—130 2 S197! D368FLat43)) 1. 22iea03) 0.87 0.73 0.61 0.51 
—120 9.81) 8.57] 7.46] 6.49] 5.63) 4.88) 4.22 3.64 3.13 2.69 
—110 34.63| 30.76] 27.27] 24.14] 21.34] 18.83) 16.58} 14:58) 12.80) 11.22 
—100 104.81] 94.40} 84.91) 76.27] 68.43) 61.30) 54.84) 48.99} 43.71] 38.94 
— 90 1279.5 |254.7 |231.8 |210.8 |191.4 {173.6 |157.3 | 142.4 | 128.7 | 116.2 
— 80 672.2] 618.3} 568.2] 521.7] 478.5] 438.6] 401.6] 367.4 | 335.7 | 306.5 
— 70 1486. 1/1377.3]1275.6|1180.5/1091.7|1008.9| 931.7] 859.7 | 792.7 | 730.3 
— 60 |3073.1/2865.1/2669. 7/2486. 3/2314. 2 2152.8/2001.5/1859.7 |1726.9 |1602.5 
Oa» lisse cil ER bya Ml oveerdces | betel Ute re tede cll er eed toate a 3780.9 |3530.2 |3294.6 






































°C 0 1 2 3 4 5 6 7 | 8 | 9 
—50 | 5127.8/4922. 7/4723 9/4531. 1/4344. 3/4163 .2 rat 9}3818.2*|3653.9*) 3495. 0* 
—40 7545 | 7271 | 7005 | 6746 | 6494 | 6250 5781 | 5557 | 5339 
—30 10718 |10363 |10017 | 9679 | 9350 | 9029 3716 8412 | 8115 | 7826 
—20 14781 |14331 |13891 |13461 |13040 |12630 }12229 ]11838 |11455 |11082 
—10 19872 |19312 |18764 |18228 |17708 |17189 |16686 16194 |15712 |15241 
— 0 | 26142 |25457 |24786 |24127 |23482 |22849 |22229 |21622 |21026 {20443 
0 | 26142 |26840 127552 |28277 |29017 /29771 |30539 |31323 |82121 |32934 
10 | 33763 |34607 |35467 |36343 137236 |38146 |39073 |40017 40980 41960 
20 | 42959 |43977 |45014 |46072 |47150 |48250 |49370 |50514 {51680 [52871 
30 54086 [553827 fe... fan cale ide. 2 |. eee female ole] oe od ae aisles S ee 
a ( 


* Undercooled liquid. 


Critical temperature = 31.0°C. Triple point, —56.602 + 0. 005°C; 3885.2 + 0.4 mm. 
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VAPOR PRESSURE 


Pressure and Density (or Specific Volume) of Saturated Vapor 


Pressure of the saturated vapor is given in millimeters of mercury or in 
atmospheres as indicated; the density of the liquid and saturated vapor in 
g/cem%, and the specific volume in cm?/g. The temperatures are stated 
in degrees Centigrade. The normal boiling point is the temperature for 
which the pressureis l atm. or 760mm. Data refers to the liquid state unless 
otherwise indicated. ; 2 : Ps 

The following abbreviations are used: b-p., boiling point; c.p., critica] 
point; liq., liquid; m.p., melting point: sol., solid; t.p., triple point. 


, Elements and Inorganic Compounds 





liq. 





Ammonia NH; (Continued) 

















Aluminum Al 
lig. 14 2.4328 atm.| 1.5215| 488.88 
' 1800 bp. | 760 mm | | —12 2.6443 1.5276] 452.02 
=10 2.8703 1.5338 418.46 
: = 1112 1.5400| 387.8 
Ammonia NH; = 3.3677 1.5464 359.95 
a 3.6405 1.5528| 334.42 
Sp. Vol. = 3.9303 1.5594] 311.04 
; cm3/g 4.2380 1.5660} 289.62 
°C Pressure + 4.5640 1.5727| 269.95 
; 4.9090 1.5796| 251.88 
ad: van 5.2750 1.5866] 235.25 
6.4985 1.6081] 192.73 


» —78 liq. | 0.0582 atm. Sea 




















—76 0.0683 -3660) 13752. 6.9520 1.6156] 180.66 
—74 0.0797 1.3702] 11889. 7.4290 1.6231] 169.49 
—72 0.0929 1.3745) 10314. *7.9310 1.6308) 159.14 
—70 0.1078 13788] 8976.2 8.4585 1.6386) 149.53 
—68 0.1246 1.3832] 7837.0 22 9.0125 1.6466) 140.61 
—66 0.1437 1.3876] 6863.3 24 9.5940 1.6547} 132.33 
—64 0.1651 1.3920) 6028.3 26 10.2040 1.6630] 124.61 
—62 0.1891 1.3965) 5310.0 28 10.8430 1.6714) 117.43 
—60 0.2161 1.4010} 4690.3 30 11.512 1.6800} 110.73 
—58 0.2461 1.4056) 4154.0 32 12.212 1.6888} 104.48 
—56 0.2796 1.4103} 3688.5 34 12.943 1.6977} 98.640 
—54 0 3167 1.4150) 3283.4 36 13.708 1.7069} 93.181 
—52 0.3578 1.4197) 2929.9 38 14.507 1.7162) 88.074 
—50 0.4034 14245) 2620.7 40 15.339 1.7257} 83.290 
—48 ~| 0.4536 1.4293) 2349.4 42 16.209 1.7354] 78.806 
—46 0.5087 1.4342} 2110.8 44 17.113 1.7454] 74.600 
—44 0.5693 1.4392! 1900.5 46 18.056 1.7555) 70.650 
—42 0 6357 1.4442) 1714.7 48 19.038 1.7659} 66.939 
—40 0.7083 1.4493) 1550.2 50 20.059 1.7766} 63.448 
—38 0.7875 1.4545) 1404.2 52 21.121 DDS nia ieisiain 
—36 0.8738 1.4597) 1274.4 54 22.224 S987 | iene te = 
—34 0.9676 1.4649) 1158.7 56 23.372 ie 4 (1) aera 
—32 1.0695 1.4703) 1055.3 58 24.562 S220 Sc iae 
—30 1.1799 1.4757} 962.82 60 25.797 1.8341] 48.8 
—28 1.2992 1.4811} 879.92 62 27.079 1.8465). Us 
—26 1.4281 1.4867) 805.44 64 28.407 1.85001. «3s 
—24 1.5671 1.4923) 738.44 66 29.784 joy (1 ee 
—22 1.7166 1.4980) 678.03 68 31.211 1.8860)"....... 
—20 1.8774 1.5037} 623.48 70 32.687 1.9000} 37.7 
—18 2.0499 1.5096} 574.15 72 34.227 be) 
—16 2.2349 1.5155) 529.45 74 35.813 i bi iain shames 








Sp. Vol. 
em3/g 






liq. yap. 


Ammonia NH; (Continued) 





76 37.453 atm. |11.9448)........ 
78 39 149 PHOBOS tore tte 
80 40.902 | 1.9774) 29.3 
82 42.712 TOONG rere 
84 144.582 2.0124 4. et ieat 
86 46.511 PAIS Wal ame ee eae 
88 48.503 050D| ne Adee «3 
90 50.558 2.0708) 228 
92 52.677 20920) eae. ek 
94 54.860 DALIS | in res 
96 57.111 QUST arts ee ox 
98 59.429 a \y-5)] eine 
100 61.816 2.1885) 17.6 
102 64.274 2:2162]. dja... 
104 66.804 2.2510 

106 69.406 

108 72.084 

110 74,807 

112 77.668 

114 80.578 

116 483.570 

118 86.644 

120 89.802 

122 93.045 

124 96.376 

126 99.796 

128 103.309 

130 106,913 

132 110.613 3 

132.9 ¢.p, |112.3 4.2830). ..7..... 








Ammonium chloride NHiCl 





Density 
g/cm 
°C Pressure 
liq. yap. 
338.0 sol. 760. TOM eae lee eae 
459 SSGD. oh ed e ew Fol cage ves Cf 
520 ZOOR0 ms aod tints £5 ie azceanra ck 


Antimony Sb 











VAPOR PRESSURE (Continued) 











°C Pressure i | 


Antimony trichloride SbCls 








120 ligh)! (oh 29. nm SDH Cade So etins 
130 43, — peal cients baircaNayery 
140 BH!) COs satan cite» 
150 92. pe reeerrice 
160 127.) SEE eee cen ere 
Antimony triiodide Sbls 
250 liq. 23. mm \ Reg aan biog 
280 53.'° OL eee eee 
310 ID per so Yee 
Argon A 
+189,19 t.p. [512.17 mm, ay... dl ataake. 
—185.66 b-p.| 1.0000atm.|.......]....... 
=483-45 liqsee eee 1.37396} 0.00801 
—161.23 7.4332 1.22414) 0.03723 
= 150:76,)) lee non eee 1.13851} 0.06785 
—150.57 13:07.” © Tecceraeerel erent 
— 140.80 22.485 “Sal |; eee ae 
+= 135.50 7" |e ae 0.97385} 0.15994 
—129.83 B5.B469 WROTE ete ale eae oe 
+- 122,44 cp. |.47.0906 o[e.vceeeyinc... 
Arsine AsH3 
liq. i 
—55 b.p. 1.00 atm.P FU 2. i058. 
—40 2.0 PRR pea em sels 
—20 25 ° JOSWU Fenians» 
0 84 SVG a sch eles. 
+20 15: OMS ibeeers. 
Arsenic As 
604.3 sol. | 760.mm = |.......|.....-. 
Barium Ba 
887 liq. 1. mm 
1146 b.p. 760. 
Bismuth Bi 
606.8 liq. 0.001 mags 45 tvs}. > ebe~ 
904. wi, . ARO eieeen 
1470 b~p. 700. URE Oloe 





Boron chloride BCls 





—80 liq. 
818 lig. 1 mmiN}5.48.5 |. Ob <2 < ro 
1327 b.p 760. UW Teh hs BP eens a5 
0 
Antimony bromide SbBrs Bromirie Br 

180 liq. 42 mm Eos 6.0 | ete cus «| pe gaol. 0.0052 mm |.......].... ed 
200 Bet ate aide 6 eo ee —80 0.0251 p. heanaeatenn Bian 
220 148. ; 


















a 


Ade Naa et a f 
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ie VAPOR PRESSURE’ (Continued) 












































{ Density ' Sp. Vol. 
g/cms em?/g 
"Cc Pease. | °C. Pressure 
lig. yap. ; lig. yap. 
Bromine Br (Continued) Carbon dioxide CO2 (Continued) 
70. 0.102 mm —34 12.299 atm. | 0.9158)...,.... 
—60 0.3857 ft 32 13.176 0:9226)....cgecs » 
—50 1.09 —30 14.099 0.9302} 27.19 
—40 2.98 —28 15.067 0.9381} 25.40 
—30 7.45 —26 16.084 0.9452) 23.71 
+20 17.1 24’ 17.150 0.9533} 22.11 
—10 36.6 =22 18.267 0.9615} 20.62 
— 7.3 mp, 44.4 —20 19.437 0.9699) 19.22 
O liq: » 65.9 —18 20.661 0.9794! 17.95 
+10 | 109. —16 21.940 0.9892) 16.78 
20 173. —14 23.277 0.9990} 15.70 
30 | 264. —12 24.673 1.0091) 14.73 
40 392. —10 26.129 1.0194} 13.83 
_ 50. 564. — 8 27.648 ‘| 1.0309} 13.01 
| 58.78 b.p. | 760... = Hh bee lege 
y = 30. 1.054: 11.54 
_ Cadmium Cd ae 32.595 1.0683) 10.88 
219.1 sol. 0.001 mm. | ni de AE Der. 0 34.379 1.0811} 10.26 
392.2 liq. i) tl eS ese +-.2 36.235 | 1.0953 9.68 
454.6 5. AES RG alc Acteck is 4 38.163 1.1099 9.13 
485.3 SS eres 6 40.166 1.1261 8.59 
767 b.p. 760. BUA FAL idl = + pane 8 42.247 1.1442 8.06 
, ‘ 10 44.406 1.1628 7.57 
: Caesium Cs 12 46.648 1.1834| 7.04 
112.3 liq. Oe a 14 48.974 1.2063 6.58 
278.6 We oie ora | Scie so x5. 16 51.388 1.2330 6.14 
#H69:3\b-p. |) 760s) 100.0 ]----- le Head. - 18 53.895 1.2626 5.68 
‘ 20 56.495 1.2953 5.26 
Calcium Ca 22 59.197 1.3351]. 4.83 
529 sol. Ee a 24 62.006 1.38831 4.39 
917 liq. Sa eS ee 26 64.928 1.4430}. 3.97 
SS oh Cle Saale 00 ae Ree 28 67.971 1.5267 3.53 
‘ 80 71.143 1.6722 3.00 
f Carbon € 311 op. | 72.947 2.1547| 2.15 
iq. 
3927 b.p. 760.mm. |...... | ey 
. Carbon disulfide CSz 
Carbon dioxide CO2* . Density 
, ~ g/em3 
Sp. Vol. °C Pressure 
L em3/g 1 
°C Pressure iq yep 
liq. yap. r 
—70 liq. 1:6 Meh. sae cae eee ss 
—60 Sib: / We Res tay ae 
7.1 
4.0 
4 6.2 
6.5 
8.8 














* See special table preceding. 1329 
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VAPOR PRESSURE (Continued) 
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Density 
g/cm 
ae Pressure 


liq. vap. 





Carbon disulfide CS2 (Continued) 


























°C 


Pressure 


Density 
g/cm$ 


vap. 


liq. 





Chlorine Cl (Continued) 


























ae eke 30 8.60 atm. | 1.377 |0.0300 
ef tea 40 111 1.344 |0.0384 
70 2.05 50 14.1 1.310 |0.0486 
80 2.69 60 17.6 1.375 |0.0600 
90 347 70 21.6 1.240 |0.0740 
100 449 80 26.2 1.199 |0.0910 
110 5.55 90 31.5 1.156 |0.1125 
120 6.90 100 37.6 1.109 |0.136 
130 847 110 444 1.059 |0.164 
140 10.3 120 52.4 0.998 |0.206 
150 124 130 61.4 0.920 |0.258 
160 14.9 140 71.4 0.750 | 0.405 
170 17.6 144 e.p. 76.1 0.578 |0.573 
180. 20.8 is 
190 24.3 Chromium Cr 
oy dae : me 
290 37.8 2200 b.p. 760.:mom iy LA eal S828 . 
230 43.4 
240 49.6 Cobalt Co 
250 56.5 1254 liq. 0.001 mMwediy slain 
260 64.1 1859 L : | co Hees 
270 72.5 3168 bp. | 760..uamll ee a 
273 c.p. 15. y 
Copper Cu 
Carbon monoxide CO i liq. | 0.002 mm 
000.6 dolV! | 4. mm! f........58... 2310 b.p. | 760. 
—209.1 DO. Uh. de cme aee 
—205.70 D133) See lee ceees Cuprie chloride CuCle 
—192.0 1.0 atm. | 0.803} 0.0044 
—190 1.2 0.794} 0.0054 487.6 sol. 223.9 min * Wee eas: << 
—180 3.2 0.748 0.013 470.5 IDES trary «5 
= 470 6.7 0.697 | 0.027 407.2 22.39" RE Ac ass 2 
—160 12.4 0.639 | 0.046 335.2 5.0m MAT hii Tes. . 
—150 20.9 0.560} 0.088 318.6 3.65) a els oe no 
—140 33.2 0.420} 0.190 . . 
—139ep. | 35. 0.303 | 0.303 - __- Cupric oxide Cu 
. 600 sol. 11.34 X 107 mm]..-..J...... 
Chlorine Gl 800 1.15 < 100 eee | me. 
liq. 950 6:8. LO ie etic. «5.0 
a aa gt Soc Pa ere Cyanogen chloride ONC! 
— 90 278i y (pee eess[eaione —32.69 sol. |. 58.6 mm 
80 (3 ty aamaae Sy TS eel enero —94.7 101.71 } 
— 0 LA Sot *| ee reer Paar ssh —11.41 250.67 
— 60 Olena tivn (cb lacoame tte , 
— 50 SOB A Ames sl uasaiie Ferric chloride FeCls 
= §L0 bp. | 760. CoP ]f Begg eat | 2096 mm]... fessen. 
=' 30 1.23 atm. | 1.550]. 292.3 816.2 WWE TE onc) Rae. . 
— 20 1.54 1 524 Its ow ents 
— 10 2.61 1.496 | i he 
0 3.65 1.468 | 0.0128 1292 liq. 
+ 10 4.96 1.438 | 0.0175 1768 
20 6.57 1.408 | 0.0226 2611 b.p. 
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‘1 Density 
g/cem3 
°C Pressure 
liq. vap. 
Gold chloride AuCls 
100 sol. 7.0 mm 
"138.5 PIO }!..b2. 1 Wboces 
181 ee 8 En ee 
202 154.5 
229 424.2 
251 Bus. OOO bl Ge 
Helium He 
271Gb il... 2.5.5 8.0% 0.1459 | iti... 
—271.7 Sct Se Ree ee) eae 
—271.0 iS Lit Sn ae en 
—270.8 0.1466 |0.001368 
Sa | MO SS al en ee 
") 269.2 0.1311 |0.01176 
—268.9 b.p.| 1.000 atm.|....... ee 
—268.9 0.1253 |0.01637 
—268.4 0.1139 |0.02699 
oie a MeOTIMT OD)... ORG... 
— 267.9 ¢.p. 2.261 0.069301 0.06930 
Hydriocic acid HI 
liq. 
—85.5 b.p. 1:00 atm. |2.798 |./..25.. 
—20 Ti) ee ls a ge aa 
0 3.70 PU INE. f 
+20 6.65 2.230) Oe pct. 
* 40° 11.1 Jocks 3 MW OEM CT. 
60 Le eS 9 BE ny a ee 
80 v1 | en 
100 O10 SAM), ...1 
120 HGH | 
140 TOSI © 1)... APR. 
150.5 ep. | 82. 
Hydrobromic acid HBr 
lig. 
—67.0 b.p. LOOdte. |5..2dh| PPT t 
—60 eh Ee Re: 
—40 3.31 
—20 6.72 
0 WMSEO I 2) ). 2h IAl..+ 
+20 20.6 1.589 
40. 32.5 ore 
60 49.0 
80 TUE cep) [Ueda 
90 e.p. 85. 
Hydrochloric acid HCl 
—108 liq. 168:Goim") |... PEM. . 
—104 20.2 TAT oul Re . 
—100 329.8 baal EDSRE = 
— 96 503.4 Siw... BRS = 
- 640.3 ee. Dae - 
— 85.03 b.p 1.00 atm.|1.191 0.0025 
- 1.32 1.178 |0.0032 
— 60 8.45 1.122 |0.0083 
— 40 7.55 1.063 |0.017 
— 20 14.53 0.997 |0.032 




















Density 
g/cm 
°C. Pressure 
; liq. vap. 
Hydrochloric acid HCl (Continued) 
0 25.46 atm. | 0.924 0.054 
+20 41.58 0.831 0.097 
40 64.52 0.697 0.180 
51.5 ¢p. | 81.6 0.424 0.424 
Hydrocyanie acid HCN 
25.65 liq. 1.00 atm. | 0.695 | 0.0011 
40 1.67 aideds cos eacaleeeere 
60 B15 Gelade.» ts fs sagt « 
80 9.02" bP leis sc. aecl Beko eas 
100 CO GS | he cena MCT Ste 
120 TAS Pee ee 
140 DOD cementite ba. << f.<5 Sabres 
160 32.7 0.420 | 0.050 
180 47.1 0.290 | 0.120 
183.5 ¢.p. 50. 0.20 0.20 
Hydrogen He 


liq. 
—259.14 t.p.| 51.4 mm 

















— 258.46 79.9 
25821 ie Bras Hes og oe 
—256.61 191.9 
— 254.73 397.6 
= 253.24 1) each: 
—252.74b.p.| 1.0000 atm. 
— 248.50 2.8937 
—245.73 al en Pe 
—245.68 5.0566 
—240.49 11.752 
—239.91.¢.p.| 12.80 0.03102) 0.03102 
Hydrogen sulfide H2S 
—82 liq. 172-anm: y Wlicc sss. eeedtee 
—78 PBL anes san “il ers en hee 
—74 S9eni MA. 4. ot. 
—70 3 OS, |e eaten 
—66 B30 | keel ax ieee tierce 
—62 CHOP He iva) eee 
—59.5 b.p. 1.00 atm. | 0.965 .|..... 
—40 ROO ee AM ads cir 
—20 5:80 “Swathi: ose eek 
0 10.2 
+20 Ward 
40 28.3 
60 43.0 
80 62.6 
100.4 c¢.p. a Me So | ER 
Todine I 
—50 sol. |0.000037 mm 
—40 (1 i an on | Ne i ee 
—30 O.00080# Ft... he 
—20 30080) OK et. IS... 
—10 | eS ee [eee te 
0 0.0299 
+10 0.0808 
20 0:202 mm DOT, SLO. 
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Density 
g/ems 
°C Pressure 
liq. yap. 
Todine I (Continued) 

30 iS ee Reis eee os 

40 ES i ey RE SE fo = 

50 SG, SSS 4. eee 

60 cA img Pie gy eg oe 

70 he eee Sey ee Ee ee 

80 15.1 AR, 

90 26.8 1 Pen 
100 PROS gear lc earcoe) ee meas oe 
110 wag CLS de java 
114.15 m.p. LS ond De Oe (Se 
120 liq. BB ree blsckec on thee e 
130 RA + Mid. oe 
140 BUTS) Sree sd. caper oe 
150 Ft nd (ee: ioe .e 
160 XR Se ie 8 
170 521k 1 rl 8 PoRAL y 
180 iC a | ey | pee eee | 
154.35. b:p. 1] 200s” ecm seer. sk 
1 S600 AL See ee 

Tron Fe 
1884 liq. Io mmyp jfye.. + BRat<o 
3235 i p. 760... the... 2 -bee 
Krypton Kr 
sol. 
+169 tp. |132.5mm _|...... £S Abgnw 
—160.3 lig. | 386.4 sare zl. 4... .Ra-ane-; 
—151.8b.p.} 1.000 atm.}......}. BEG. 2 
—130 4.315. 0 th dur n. 1O08Gs- § 
— 90 2497) - Tiss nee | 
— 62.6ep.| 5424 9 |... ieges. ct 
Lead Pb 
636.2 liq. | 0.001 mm | oe Es oe 
985. p< See [Ove .t 
Lead chloride PbCle 
400 sol. [0.00174 mm |....° |........ 
425 OD05S ae als 4. + ohs cen cP 
450 LOLS en all ote ime cc ok 
475 0 Gime Fe Se ee 
Lead sulfide PbS 
850 sol 2.0 mm pa deh Soke 
917 40 OFA... ad ROOT. 
968 10.5 | ates slit aesce 
995 LAO 0UOE occa], cecee ee 
Magnesium Mg 
772. liq. 1, mono.d. ...]. G8av. «5 
1070 b.p. 760. bs. «| hives 4 


liq. 
1900 b.p. 













































100 sol 0.0089 mm |... .}. 
120 0.016 
140 0.038 
160 0.15 
180 0.45 
310 103.0 
330 189.2 
350 329.9 
370 548.9 tHe 
Mercury Hg (See special table) 
—76.4 sol. 10-% mm. {| ASG 
—65.7 107-8 aera A 
536 1077 Le 
—40.4 1076 4 Be 
Molybdenum Mo ; 
2293 sol. 0.00lmm ||.. af.2ik=..: 
Neon Ne ;& 
—257.62 sol. 0.55 mm 
—254.92 7.8 
—253.16 28.2: 0 
—251,24 91. 
—250.22 148. 
—249.09 250. 
— 248.56 317. 
—248.51 liq. | 325.0 
—247.49 451.6 
— 246.66 605.2 
—245.92 b.p. 1.000 atm. 
—236.82 7.970 
—228.71 ep. | 26.86 
1851 liq. 
3147 b.p. 
liq. 
—151.0 b.p, 10am j]....]. cual 
—140 8.0 O08 H....|. OS. 2 
—120 14.3 ORO crs|. DE. ..d 
—100 46. ODD Hr..01.Db...8 
— 2ep. - 65... BIT WORIOR se 
Nitrogen No 
sol. 
—209.86 tp. |. 96:40mm >! |...ofl Ol. 
—198.26 liq. | 561.3 ae | Pee Pe 
—195.78 b.p. 1.000 atm. |}. 2... O0Lon. < 
—173.58 T.3705808 Ho] OR seed 
—152.11 25.888.) jf. ...|. 88. o, 
—=147.13 ep. | 33,490 ad 004. or. 2 


Nitrogen peroxide N20, 
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g Pressure | 
liq. vap. 
Nitrogen peroxide NiO (Continued) 
40 OT TS) ee ee 
60 BO8e woh. .oe dele. Gua 
80 106% f8...cdelss... Aga 
100 HOM BA. ote, |\- +» - G09 
120 BR BB. ele Velo a- - DRG 
140 Che a le die ore es EG 
158 ¢.p. 99. "a Bl Sear 
Nitrous oxide N20 
liq. y 
—89.5 b.p. 1.00 atm. | 1.226| 0.0031 
—80 1.70 411.199 | 0.0050 
-60 4.40 ‘| 1.140) 0.0122 
—40 9.5 1.075 | 0.025 
7-20 18.1 1.001} 0.048 
0 31.3 0.910} 0.087, 
+20 50.3 0.784} 0.161 
36.5 71.7 0.451| 0.451 
Oxygen Oz 
210 dilia, fun sbe eet 1.2746| 0.0000865 
—204.52 DOlLionm ars. F. |<. : .s Kye 
Sigksae 10045 Abs....|....:a12 
SARA 14081200  an..|.|.... 0a 
—182.95b.p.| 1.000atm.|......)..... 0.4. 
SEO OP See 0.9758} 0.0385 
— 149.25 49/506: « (OT. .b die .09 a4 
= Oe a aa 0.7781] 0.1320 
SOc SE ae a 
—118.82e.p.! 49.713 | 0.4200) 0.4299 
: Ozone Os 
—193.1 liq. ¢ GIB mong ash. sos |'<s.- saa 
—173.1 iieee MAb bslco.- se 
—153.1. Oba MELE wales. wQ8h 
— 133.1 Wee LMS i bala. . 2 ORM 
SEPA G00; Fo PUG on als. oda. 
— bep. OA. CEs kals... «- O08- 
Phosphine PHs 
—129 liq. Te RS See ee 
—121 mee he IIE mere paras 
—113 Gebinnity tine ...|.227...- 
—101 Oe See 
~ 89 by cr S| RS ASG aa 
— 87.5bp.| 1.00atm.| 0.746 | 0.0023 
— 80 1.46 0.738 | 0.0032 
— 60 3.47 0.712 | 0.0073 
— 40 7 Bl 0.684 | 0.014 
— 20 12.9 0.651 | 0.025 
S 0 21.6 0.613 | 0.042 
20 34.2 0.566 | 0.067 
40 51.9 0.50 0.44 
51 c.p. 64. 0.30 | 0.30 
Phosphonium chloride PH.Cl 
—63.0 sol. 0:81 moa EU J... Wow. 
ae | POO IAS fis the. 
Boao OFRe J... cb... (er. . 


























AG. Pressure 
liq. vap. 
Phosphorus pentachloride PCls 
156.1 sol. 5G2 Seine)... oe. 
136.7 266.1 5 PR Era lishce sone - 
101.4 S758). 9 YOR. chal oaehees 
Phosphorus trioxide P20 
30 lig. Bimmd aidiades.| 0.2 
50 D.0,5.0r8 >) Hee «25 Ckae gyre 
60 y | mane ee ea tre (es) a 
70 BD. i ben Ba: Ahad.» pees 
80 ISD. + G6 dyes) id carpe 
90 300. sg hareicsl- are 
Pictet’s fluid 64502 + 44COs2 by weight 
—30 §85.2:mm 5.3. She.ca.. 
—25 476.4 }.h.).-|-.-. Q£8s. 
—20 yf 7 tae | IE ee eee 
—15 CC: a sepa 8, SR dae Mere ap. 
—10 AOLGMT POU AE 
— 5 1216.0), sat 4d. | BARE 
0 1390.8 Wi. A 
+ 5 SOTADix0 Wylie...) 6 occ ces 
10 1988.0. males at =the Hates 
15 F3G4.8.°  plobosd holies epaers 
20 BORE OP iP Mba so. x ab cha cadorreek 
25 2810 I yas = [lafe dota. ay 
30 3382.0 ob. eT Bee. 
35 8838.0. Uf. .:b:-|.- 8,0. 
40 43472") NT... nid. RA. 
45 Be Rs gS oath No 6 waar 
50 PAG Rpts ated Ease 
Potassium K. 
i : liq. §.001 mny-4%, 21... Bes 
E00 0 Ves esl. See 
78 “4 p. | 760. re oe ee 
Radon Rn 
—101 sol. 60 mm Pd... BRR. 
= 70.5 tp. | 508 mina. «a. |. oe eines 
— 61.8 liq. 1.000 ates Iy....% ade goepe es 
— 50 ROOD: bet aa |e. eee 
— 20 $260 ‘jiiant..le emer - 
10 1140 TS Sage case ccs tats 
70 BEE Nias OES pasate 
J04.4-c.p. | 62.44: 20M... tte OF. 
Selenium Se 
200 sol 0.0015 mititsy)...|2.. tes 
210 0.0082 Gitedt...) 6... 88. - 
217.4 mip. | 0.0055 O1f4....)-...00%. 
220 liq 0.0062, 1°... 
230 0.0007 = AA... BB. 
390 a0 OMS... -1 03-081. 
400 AO b> wOTMD. A: | no ot: « 
420 } i 4. 0s ee tr SP 
440 et. ~ $68 4. <3 Le.» Qbd 
460 17.) OG We Bese oe eet? 
480 liq. 25 1 ee Obed eS ete 
5 42. 
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VAPOR PRESSURE (Continued) 









































Density = Density 
g/em3 g/cm3 
°C Pressure Re Pressure...) 
liq. yap. liq. vap. 
Selenium Se (Continued) 
620 S13jmmy oR. Ss - ne diss. 
640 420m Fakes 4+ 1s BARE a 
660 B50.> Wath: .- de c|c RABE: 210 
680 WOOFER.’ cet TRC om crim eermebstene 220 
688 b.p. 760. SS Sie ea 230 
Selenium dioxide SeO2 240 
72.0 sol. | 13.43 mm |,..... 250 
180.9 3000 MB eden h eS 260 
236.9 66.07 270 
289.2 316.2 280 
317.0 760.0 290 
ee . 300 
Silicon Si 310 
719.2 sol.. |) O,00hmm Ae). Ali 32! 
1219 Le) OWE. t ol a ees. 330 
Silver Ag pa 
837 liq. 0.001 mmr. .3. pf... 360 
1218 ga Ty chek aah ees Oe 370 
1948 bp! | 760. © wapoy.obeclay <5 380 
Silver oxide Ag2O 390 
1316 sol. | 046mm th... .|ue..- 400 
1435 3145, ORO ee oes oe 410 
5 420 
Sodium Na 430 
238.1 liq. OOOL mandir, ob. | 440 711. ‘ 
441.2 i Se) i Ca Se 444.60 b.p. 760.0 WOOL PGR RP! a 
882.b.p., |-760; . . 2 ie... 2. 450 5 Me 9) Sr pos Sr 
Stannic chloride SnCls 460 Me ee 
‘ 470 1093.  SIVNRER LS d io 
— 10 liq. 2:8 sam |e -<tyhctell ernatwetotate 480 1957. Win Rah RCs, 
10 10.350 (J. ..... 490 144]; ORI ees 
30 5 En 500 1647. OW.) weft Rea, 
60 TPP:0 Pee pel obo 510 1876. ATA eS ae 
90 360.5 eee eee 520 2130. BG LAR ABEL = 
114.1 b.p. 1.00 atm. | 1.978} 0.0085 530 9410,  AINBEE Le 
120 1,18 1.963 | 0.0099 || 549 9718. NTE ot A SEL 
140 1.96 1.907 | 0.0162 550 3055. unite Tihs cad... 
Strontium Sr 560 BARB. 5 ee alee meek. 
713.4 lig. | 0.001 mm |......].......- 570 3824. [eres fence ees 
899 VAR BS) ee Semel bers ae 
1154 b.p. OUR ao psvotell Pauper erat Sulfur dioxide SOs 
Sulfur $ 
50 sol. 0.0002 mm fii}. :. feb aeh.. Sp. Vol. 
60 RECT eS) aS eee eee em*/g 
70 UD icon api cesar Serer ese °C Pressure 
80 O.Q02Bi1 ELON: |...) AO. GS. I 
90 0.0049 SMM. GES. 1q, vap. 
100 0.010 BOOP |. hor RAE, ] 
110 0.021. SONG 22... —70 liq. 19:9: mm: B.S ect ete. 
114.5 m.p.. |,:01028)) WIN...) 5 Wee, —65 ok es Oe | A 
120 liq. 0.040 —60 42S UG ehh at iro 
130 0.074 —55 61.8 UB ARN ont: Seer 
140 0.13 —50 86.7_ 0.6423)...... 
150 0.22 —45 119.6 0.6472)". .... 
160 O87 | AWN tesa caiflorct ais ene —40 162.3 0.6528} 5 Deb n. . 
170 0.59. ss J AL. —35 217.1 0.6575]. fiw. . 
180 O.8T ee ys oa. —30 286.0 0/66271.0.5.... 
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Sp. Vol. | Density 
em3/g g/cm 
°C Pressure °C Pressure 
liq. yap. } liq. vap. 
eee ee 0 ee 
Sulfur dioxide SO2 (Continued) Sulfur trioxide SO3 
—25 te mm : ene hee. liq 
—20 & B739)).. bares. 5 < 
=15 | 607.0 0/6798... .... BS Oe a eT OB 
—10 | 761.0 0.6859] ........ 80 43. | 1639| 0.013 
= Beer 1087-0 0:6916)........ 100 8.0 1.547 | 0.025 
0 1.529 atm. | 0.6974)........ 120 13.3 1.465 | 0.037 
+ 2 1.657 0.6998)........ 140 20.6 1.382 | 0.056 
4 1.798 0.7022)........ 160 30.3 1.296 | 0.086 
6 1.938 0.7047]... 1. 180 43.4 1.196 | 0.137 
; ones ea 200 61.1 1.058 | 0.233 
1 H is a 
2 2499 0.7123) 137.0 218.3 ¢.p. 83.6 0.630 | 0.630 
: 14 ae ae oe Thallium Tl 
} 16 2. 0.71 119.0 “ 
18 3.012 0.7205; 111.1 412.7 liq. O00 mri sees. Ihnen 
20 3.228 0.7231| 103.1 748 | Oe ee eee 
92 qe 4 ee 97.09 1650 b.p. JOOBA 0 Gocalure Sc ito tiemsera 
24 3.697 0.728 90.91 ‘ 
26 3.951 0.7315| 86.21 Tas 
28 4.217 0.7348) 81.30 1282 liq. 0.001 mm |...... 
30 4.498 © 0.7375} 75.76 1503 1. 
32 ie 0. 5 70.92 2260 b.p. 760. 
34 .102 0.7440) 66.67 
36 5.497 0.7474) 62.50 Tungsten W 
38 5.768 0.7508) 58.14 3353 sol. | 0.001 mm |.... .. ee ae 
40 6.125 0.7536) 54.64 
42 6.499 0.7570) 51.02 Xenon Xe 
44 6.890 0.7610]. 48.08 |) liq 
46 7.300 ,| 0.7646 45.25 —109.1 by p.| 1.000 atm. |...... 
48 7.729 0.7680} 42.74 —100 t. 629. — teetl, shel Seo 
50 8.176 0.7722} 40.65 — 60 8.570 2.699} 0.079 
60 10.729 0.7918) 31.85 — 20 26.73 2.292 | 0.238 
70 13.867 0.8137| 25.77 0.0 41.24 1.987} 0.421 
80 17.682 0.8382} 20.92 16.6 ¢ 58,22 1.154| 1.154 
90 22.268 0.8658} 16.39 , 
100 97.714 0.8977| 12.94 Zine Zn 
110 34.091 0.9355} 10.31 296.3 sol, 0.001 mm: gies: <2). Sete. < 
120 41.432 0.9823 8.078 487.7 liq. emer: | Se ee 
130 49.705 1.0449 6.146 558.9 1 Se (ek Me bige ake 
140 58.783 1.1363 4.554 594.1 16°" _ pokes sh ae 
150 68.405 1.3038) 3.256 632.3 ee eee ee i 
Organie Compounds 
Density Density 
g/cm? g/cem4 
°C Pressure °C Pressure 
liq. vap. lig. vap. 
Acetic acid C2HsO2 Acetic acid C2H402 (Continued) 
20 liq 11.7 mm DOS 7 anata Ohada Son [eran 
30 20.6 rt a ie ee 
40 34.8 580.8 sch woes Meng Sees © 
50 56.6 1.000 atm. | 0.9380) 0.003150 
60 88.9 1.058 0.9362! 0.003271 
70 136.0 1.884 0.9091) 0.005515 
80 202.3 3.149 | 0 8829! 0.00887 
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' pe a - Density ee See Danity 
g/em$ g/cm 
°C Presse: tsa as “C. Pressure 
| liq. | vap. ‘| lig. | vap. 
180 a oe mF aR REE een | 
I m. ib om eed j 
200 7.682 | 0,8265|.0.02002|| e7¢ pula 11 Sona gen aRNEN 
220 11.39 0.7941) 0.03021 || _g9 | 3.48 0.585 +.0.0086 
240 16.42 0.7571} 0.04327 || _ 49 77 » 410551} 0.012 
260 23.07 0.7136} 0.06165 || 99 149 ~~ | 0512} 0.024 
280 ! 31.67 0.6629} 0.0883 0 263 0464} 0.045 
300 =: |. 42.54 0.5950] 0.1331 || 499 43.1 01400 h 0.082 
320 56.01 0.4615] 0.2417 36.0 6L7 0.230! 0.230 
321.6 cp. | 57.21 0.3506] 0.3506 : : : ae 
Acetone C3H60 Amy] alcohol CsH120 
~94:8 sol. | 0.017mm }.......J....... 0 liq. 0.6 TEI), GI perenne 
—90 liq. 00210 Phas: k ae Se ES! 10 1.3 WASLS cebeeiieece. on 
—70 LEY fash | eR ICI atin 20 238 OCR RIT Paes chai 
—50 94 40 10.6 816.0 boaaeee esc. 
—30 112 60 34:1 B08.) Few eee ss 
= 6 38.7 80 95.1 €10.8) SEbeWeREE eae acc. 
5 89.1 100 983.3 BSR ere pert « « 
+10 115.6 110 45023 BURA chee cB Cen an 
15 147.1 120 12:3 WOWSs Pasar < 
20 (bet A ik ap eae Al cae Pa 130 730:8 ' Fea sls b eB cas 
oe = : BP bites mae iso-Amy] alcohol C;Hi20 
35 346.4 Ka OOS | 10 lig, 1.0 mm 
40 CEN Asano ® | athe ells ae i 20 
45 BLO oe hikers 40 9.7 
GEQ.GeetOO Pf doy Boe. 60 33.3 
56.1 b.p. 1.000 atm. | 0.750 | 0.002 80 95.9 
114 0.746 | 0.003 100 238.6 
70 1.58 0.734 | 0.003 110 358.6 
80 2.12 0.719 | 0.004 120 523.3 
90 2.81 0.706 | 0.005 130 743.2 
100 3.67 0.693 | 0.007 140 1033. 
110 4.74 0.679 | 0.009 150 1400 
120 6.01 0.665 | 0.011 
130 7.53 0.650 | 0.013 Aniline CeH;N 
140 9.33 0.634 | 0.016 50 liq 2A TOME (Ko dine BEY. owe. 
150 11.5 0.618 | 0.020 60 5.7 Mi MBesaeramees. « 
160 13.9 0.601 | 0.024 70 10.6 soy abe d. MOE. se 
170 16.6 0.588 | 0.030 80 18.0. Bh Hhedee setae. 5 
180 20.0 0.568 | 0.039 90 29.2 BOTH Pdas sf BOE -1s:- 
190: 23.8 0.540 | 0.050 100 45.7 Pet gee alee. 
200 28.0 0.514 | 0.065 110 69.2 Oh AW ded iMa bes... 
210 32.7 0.482 | 0.085 120 96.0 Saree eataners enero 
990 38.1 0.443 | 0.110 130 144.5 Sci hal rire 
230 44.1 0.393 | 0.152 140 204. 0 — ese np ee tereyet 
235 ¢.p. 47.0 0.268 | 0.268 Benzoic acid C7HsO2 
Acetonitrile CaHsN 100 liq. L 79 mined eee 
80 liq. 
100 
120 
140 
160 
180 
200 
220 
240 
260 














274.7 ¢.p. 
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in Density 
rea) g/ems 
2 Pressure — 
liq. | vap. 





Density 











Benzoic acid Cz7H6O2 (Continued) 


























240 | 597. mm | aod | Moc. t 
250 =| 780. | ees ee 
Benzophenone Ci3Hi00 
Opel. 12.03 X16romm ||......).... 
8 G.OSRI1IGTeoe ft... HONE... : 
32 PATS X1OFR ji... (OLE. 28 
Benzoyl chloride CeHsClO 
40 liq. Dmmay . |i. qf Leh. - 
50 S250} js.....| Gb. 
60 MS mePEEL LS css 5:0) ME 
70 BF NGS Yh ieee | RE: 
= 16680 PEG OSG |b sss 2i| WR 4 
I 90. BS) BO sees. of DE: 
100 | 83:97 (G20 |),-..<+ -| Oko... 
110 og ga Be ee 
120 Zeck PAOSG | 46.9 BRE. 
130 1 oS ER ere 
140 alas io ae (ane 
Bromobenzene CeHsBr 
30 liq. bpm opel vic|... 2. 
40 CL Om PSPS) Wer 
50. PROG EMV) ORG ME. 
60 Edi Dale ae ee 
70 Seah iy eee eet 
80 CB27100 |}. 6 PAl... 
90 Oe 
100 04 ee eee 
110 OGTR |i ws pall Dow - 
120 jp Oa Pree 
140 MORS TR © ce Lolth - 
156.15 b.p. OO. OT |)... Om. 
160 846. 1.2994) 0.0052 
180 1350. 1.2697) 0.0081 
200 2075. 1.2385} 0.0121 
220 3055. 1.20371.0:0174 
240 4360. 1.1689) 0.0248 
260 6080. 1.1310) 0.0343 
397 ¢.p. 33900. 0.4859) 0.4859 
iso-Butane CsHio 
+30 liq. AG; ram y Pees. | oes < . 
—25 aE. ORL Pees. Pe Ty 
—20 Bee, Dbta ele o). Pea. 
—15 aR! OMET Nise. b. 
n-Butyl aleohol CsH100 
a 20 liq. #80 taraies i... |... 
25 C44 Pein. POURS. 
30 gee eee Be 
35 ae Wa ssa RE. 
40 TSG) A ba a et OSE =. 
45 24.9 TER... 
50 SE2) . GS cs 2 | RL 
- 55 44.9 AMO Soro Gdl.. 
60 BOD DOE bis | AMEK as 





























g/cms 
°C Pressure 
liq. yap. 
n-Butyl alcohol CsHi00 (Continued) 
65 PEt mM |..).... Nee obtRre 
70 1193) GG ro dle bers 
75 aT) ie est eee) BSE 
iso-Butyl aleohol CsHi00 
60 liq. 99.1 mitt |.2b...4/. 2h... 
70 158.55 oll... | ee. 
80 BASS Rersye ys cl si. ees 
90 , (BEE G SOG oes 3B Ce 
100 583.5 
110 845.3 
120 1197. 
130 1668." WOH uh. eee 
iso-Butyl formate CsHi002 
40 liq. Bi. mm Hea. .... - | Oe... « 
60 200. « 
80 417. 
95 O87. + DASE. ae + of OFF... 
97.9 bopit | 1.000 atrasy. .......).ie.. 
100 1,067: “QOOE. (h..05 4:1) tied. 
120 4.92) BOT ets s «| 
140 3:25" CARR Poe kellie Cees 
160 §.49\< BRAD SY Rh oa fs ON 
180 7.89). ROR 1... 6.1 RE. 
200 13.5) ° tee. b.. 2.) BR. 
220 N6.35— Sep oo. ts 
240 227.3" .OMDE:)....2). DOE... 
260 PO:8°- OOEE.).2u:}. MS, 
278 o.p 38. REY... 1 S.. 
Butyric acid C4HsO2 
20 liq. O75 mmpsiks |... 2.) Se. 
30 i gee tl eR Pio Kec 
40 5:6 Pees PEM oe 3a) tears 
50 SMe V4 |...) 0d Pas. 
60 EG eg F 4 Cas ERS ee: 
Camphor CreHi60 
180,lin., 42 380. mn 08 fy... 
190 490. GAO ya. «.. 
200 624: SA0R 20... RRR... 
Caproic acid CeHi202 
80 liq. DinmaM®? || 2.10. gee yee... 
90 Do - Tee. dieses 
100 TOG: Dee hee a pele as 
110 1S Oil BIRR et Res, os 
120 Gs SMEAR o Ais S001 Re eas 
130 BLO Peed os a eons 
135 62.6 Se asiate «ice ie 
Carbon tetrachloride CCls 
—20 liq. O:Banm.o)..f.. Poe... 
—15 Tob Melee s,s eo oan 
—10 RR GU Bid. 2.2) Soe ves 
— 5 ZEL > 4 GRIN be 2 el Rs, <2 
0 $3.9)... DUB d odin ARs ave 
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Density Density 
g/cm g/cm 
°C Presuresl| == °C Pressures |= —— 
liq. vap. : liq. vap. 
ee ee ee ng 
Carbon tetrachloride CCl (Continued) Chlorobenzene CeHsCl (Continued) 
+5 ® 50 41.98. mm) oS Pee 
10 i 60 65.54.) S| SRR 
15 i 70 97.90 xi)) 3 Saale eee 
20 80 144 75 a eee aac, 
25 i 90 208:35'! <A TR es +. 
30 i 100 292.752 INE Sah eee 
35 i 110 402.55) ON ARE NRE Sete | 
40 i 120 542.80 v.41 55 Sees 
45 i 130 718 Oa ee oe al Caen oe, 
50 : 132 b.p. 760.0 (0 ee 
55 is 140 939.5 0.9723} 0.0043 
60 R 160 1535. 0.9480) 0.0068 
65 i 180 2370. 0.9224} 0.0102 
70 M 200 3520. 0.8955) 0.0151 
76.75 b.p. Hs 220 5055. 0.8672| 0.0214 
80 838. 1.4765} 0.0061 240 7050. 0.8356| 0.0300 
90 1112. 1.4554! 0.0080 260 9650. 0.8016} 0.0417 
100 1457. 1.4343] 0.0103 359.2 c.p. | 33900. 0.3654) 0.38654 
a a ais in o-Chlorobenzoic acid C7HsClO2 
130 3000. 1.3680} 0.0204 
140 3705. 134501 0.0250 100 sol. | 0.1803.mm .}..<3..1........ 
150 bere poe os m-Chlorobenzoic acid C7HsClOz 
160 5535. 1,26 0. 
170 6640. 1.2734] 0.0437 100.63 sol. | 0.197 mm |...... lene. ae 
180 7900. 1.2470} 0.0525 ‘ . 
190 9315, 19199] 0.0695 p-Chlorobenzoie acid C7HsCl0O2 
200 10940. 1.1888} 0.0742 100 sol. | 0.045mm |...... [aes 
210 12760. 1.1566} 0.0879 ‘ 
220 14800. 1.1227] 0.1040 Chloroform CHCls 
230 17060. 1.0857] 0.1232 —60 liq. 
240 19600. 1.0444! 0.1464 —50 
250 22410, 0.9980! 0.1754 —40 
o-Chloroaniline CeHeCIN ines 
80 liq. 7.7 mm 
100 20.7 
120 48.4 
140 101.9 
160 199.1 
180 358.5 
200 608.2 
m-Chloroaniline CeHeCIN “ 
100 liq. DO: so bathe Atenas 50 
120 22 SB hy bale Sea ban 55 
140 62.1" OBL, ween] « alte on 60 
160 107 2 eS. RE 60.9 b.p 
180 203.5. BER. ke ae eee 70 
200 G63.1 OU cients Meas 80 
220 616.6. 08. . 24 oats Gb tex 90 
: 100 
Chlorobenzene CeH5Cl 110 
Olig.. |).712/5amom 823. -alteee 120 
10 en eo Ree ie et ee 130 
20 £76 » OBR. eh ak Oh 140 
30 1BAS: BBL, deo the i® oon. 150 
40 26.00. WEho ids he ee, 160 
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Density 
g/cm? 
°C Pressure 
= 
Cymene CioHi4 (Continued) 
80 43:55-mem bss... -[1-- se -- 
1...) $435" tbe / Se 
120 1% «31S 4 ee 
140 CS hee ) ace See 
160 Sigs) sams es 
p-Dibromobenzere CeHsBrz 
84.0 sol. 7 556 mm -f 46 -.-]_-- 2 
52.3 0.6607 9 bee -|--=- 2 
60 175 21.0 oes fee fee. 
100 _ 19.05 a Diethylamine CaHuN 
120 0 A cartel a 540 lig. 724. mm- ; }...-..|.------- 
140 oS, el ae 55.4b.p.|} 1.000 atm. | 0.668| 0.003 
160 <TR egg | ee | 60 1.16 0.663| 0.003 
180 UOT pug nes SE Ee 2 2. 13 0.640 0.005 
0.616| 0. 
p-Cresol C7Hs0 120 5.92 0.591| 0.014 
60 lia. £7 mm... ..--. oe 140 9.10 0.562} 0.022 
20 “Ca ae / ae 160 13.4 0.528) 0.035 
100 it ol ae Se) Rear 180 18.9 0.489| 0.053 
120 I ey RS Ps ed 200 25.8 0.438} 0.080 
140 ee! ES BaD al 34.4 0.339| 0.150 
- ak ee ed 223.5 c.p. | 36.2 0.246| 0.246 
: TT To ee 3 Diethylaniline CieHisN 
Cyanogen GN: 60 lig. 27mm }..:.--|.---s--- 
—25 lig. ee S waa -» [. < :--]-- -- xey- 80 6S  ¢hereh---a-- 
SLi7bp|  1.000atm|......|.....--- 100 162 © bee se-} cape 
—20 TET age oe ee 120 $89 |g bred..|-an-- 
0 lor). (|- ee 140 206. fheec..}-cae-- 
+20 Sikes te ~-)-- See 160 158M (nibs aes 
40 ey 5 bl 180 2817 oka. 
60 | gel g EES cpeoel 200 5000 agtteat--}-c 663 
80 234 7 ee 220 237.0. idnk..6--1..--8e2- 
120 | lt aie ee Dimethylamine CsH:N 
128.3 e.p. 59.7 | es el ae 6.05 liq. |724. mm 
Cyelohexane Cells oe ane 5 ae a RS 
lia. | 40 PEAS Sh,88. <5 | =< RS 
80.75 b.p. im mm | 0.7199) 0.0029 |} 60 Ot Matz... As Lies- 
100 0.6988| 0.0049 || 80 7 ieee gf WE vee 
120 a0. 0.6775| 0.0080 || 100 Ned iatowe etn). |... .-... 
140 3355. 0.6553} 0.0123 |} 120 98 Que FERN -&- hE da 
160 5040. 0. i 0.0134 || 140 i duets. d--1-2ae=es 
180 7285 0. 0.0265 || 160 20° SAD... <1. 
200 40120. 0.5773) oasst feehen. LSt7 tbe s-.ba—-- 
. 0534 ik 
240 18140. 0. ry 0.0748 Dinitrophenol-2, 4 CsHiN20s 
260 23590. [0.4537 4537) 0.1097 100 sol. | 0.228mm |...... ‘es 
281.0 cp. | 30835. 0.2703! 0.2703 Diphenyl CuEhe 
Cymene CisHis 910 lig. | 243% mm ef. ....]--4:--.- 
0 lig. 4.65 mm |......)....---. 220 330. a wa ae 
20 “ae, an eee 225 ne i Be Se ee ae 
40 10.95 SA Ee . Naae 230 266 Bio | 3-—-- 
60 m4 *64t.)...), Be... 235 rR = See eee 
a 
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Density Density 
g /ems g/oms 
°C Pressareco}t}—_ + °€ Pressure 
liq. vap. ; liq. vap. 
Diphenyl C12Hyo (Continued) Ethyl alcohol CHe0. (Continued) 
240 542.9mm f......]..2 be. a 12-3 Tan 
245 609.5. Benet... POL... 15 329 
250 683.6... CRO Et... OSL. 20 439 
Ethane Cas 25 59.0 
—140 liq. 78.8 
—130 39. x 
—120 3 } lve O28. 
—110 ¥ Pits 
—100 Pass oe g. 
— 9 705.2 | eee 
— 88.62 b.p. A f i 
= 80 $56 
= 4 i ‘ i 7 
fe ‘| ogee || $9 
92:3 c.p. \ | 0. ! ’ 
. Ethyl acetate CaHs02 ere nae 
me fia. coon Patera | we 7.486 
0 24.9 ‘, a pee (p15 9.700 
m7 on “| 160 12.39 
ae } ee era LO 15.61 
30 1187 180 19.44 
VEE 9 190 23.94 
40 186.3 veel ong 29.20 
a ae ie 210 35,31 
77.15 b.p.| 1.000 atm. | 0.8283} 0.003: ay pase 
‘on ond -OMEcaatn 243.1ep. | 6311 
120 3.404 #. A Ethylamine C2H7N 
140 5,461 . : 15.45 lig. | 724. 
160 8.349 : . 16.6 bp. | 1.000 atm 
180 12.27 jl y 20 1L1M4 
200 17.45 0. | 40 2,34 
220 24.15 k ‘ | 60 435 
240 32.68 k i i 80 7.48 
250.1 ¢ p 37.80 5 100 12.1 
Ethyl alcohol CzH60 a ate 
a: liq. aes mmAOR. fh. els, OSL. 160 38.4 
= L045 fae. I 52. 
—55 ed - ee: 183.2 ¢.p. 55.5 
ce aot Peles ie EO Ethy] bromide QsHsBr 
—40 0.39 Pits ai starts +20 liq. 59. mms ihe qo oa aces ae 
—35 rir bie COS. - Ws hs war oe eae a 
—30 L . zor J. hone ees 
—25 i yee 7 aoe as ore Senin 
—20 2. he! orton: IM aieier cities 
—15 3.65 30 a Se ee ees ee 
—10 5.6 40 $08" “ods. at 
— 56 6.3 2) O.OER 2. 3); ORRs 2. 50 1113. Fok. . at aleecuneee 
0 13:3 «2 ORM od. 5 | eee sad 60 1612, six dun teats 
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Density { ‘Density 
Katies g/cm3 ig /em3 
°C Pressure °C Pressure 
liq. vap. lig. vap. 
Ethyl chloride C2HsCl Ethyl ether CsH100 (Continued) 
60 2.275 atm. |.0.6658| 0.006771 
70 3.021 0.00892 
80 | 3.939 
90 5.054 
100 6.394 
110 7.987 
‘120 9.861 
130 ‘12.05 
140 ‘14.58 
150 ‘17.48 
160 20.80 
180 2881 
Ethylene C2H 185 ote 
li Pads. 3 190 33.7 
Se b.p. aoe atm. | 0.569] 0.0022 193.8 ¢.p. 35.52 
= id »f 0.564 | (00026 
— 80 3.35 0.534 | 0.0063 Sheer: vee OablsOs 
— BOD 7.38 0.500 | 0.0133 || —20 lia. 22.5 mm | WB, EL cae 
— 40 14.2 0.461; 0.025 0 2S: ret) 
A199 24.8 0414) 0.046 +20 ep Dae ae ee 53 
Se 26 ep. 508 saa ees 54.35 b.p. 1.000 atm.||.0.8767| 0.002843 
- 60 1.208 0.8689} 0.003370 
Ethylene bromide 'C2H .Brz 80 2.251 9.8409] 0.006098 
—28.21 sol. fs ill i tal a ee 100 3.883 0.8112} 0.01032 
—12.30 Z.Gbramn 2b... 4k .|..gall BE. 120 6.290 0.7796] 0.01657 
0. 2G. 7 Ee Sy ae |) 140 9.674 0.7448) 0.02564 
’ 6.54 G16 ° i648... 160 14.26 0.7058} 0.03876 
—10 liq. ay On. esos... De 180 20.28 0.6610} 0.05747 
0 a) a eet | an pe paces 0.08041 
whi * 37.70 0.5290} 0. 
ee 211.0 230 43.39 0.4685] 0.1890 
Ti liq. at mm 235.3 c.p. | 46.65 0.3282| 0.3232 
—20 2 196.4 Ethyl iodide CzHsI 
—10 316.3 0 liq. 415mm |...... 
0 493.1 10 685 FOL 4]. . e 
+10 738.0 A ees eet ak 1a M2 Btn) Piet 
0 6D ue the sal: eee 
Bthyl ether Callw0 40 Cy dae CIN By Be cob 2 
—119.8 sol. | 0.0027mm]......]........ 50 rt eB ik) var 
— ade 0.0065 60 BIO. pees ane 
te 1s a i an ~*. 06 Ethy! propionate CsH1002 
— 60 ae eee. | 0 liq. 83mm Tio)... 
— 40 ee eee. Pel a ate 20 OF:75> . See. x : 
— 30 i RS RI ang nf 40 wel Sd : ‘ 
— eee seed hi eee 60 1880 fee ; 
0 185.3 80 403.6 4. talpass ds 28 Wns a 
+ 5 233.2 99.0 b.p. 1.000 atm. | 0.7964/ 0.003489 
10 291.7 100 1.027 0.7951] 0.003580 
15 ye a 120 1898 0.7692) 0.00620 
20 ASSO mala. . dope sss yes 140 3.042 0.7413} 0 01024 
25 Ss) | Ee 6) ee 160 4.788 0.7115] 0 01615 
30 WAT. © |) Balehe od. |... 0 = eye: 180 7.206 0.6795) 0 02469 
34.6 b.p 1.000 atm. | 0.6962) 0.003162|| 200 10.45 0.6443) 0.03676 
40 1,212 0.6894) 0.003731)| 220 14.73 0.6027) 0.05435 
50 1.680 0.6764| 0.005079|| 240 20.28 0.5501) 0.08230 





nnn eee EEE EEEEtEE Sass 
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Density 
g/cm’ 


°C 


Pressure 
liq. 





vap. 


Ethyl propionate CsH1002 (Continued) 























260 27.40 atm. | 0.4744] 0.1337 
270 31.69 0.4018} 0.1957 
272.9 c.p. | 33.03 0.2965) 0.2965 
Ethyl sulfide CsHioS 
20 lig. GSS TM RAS «ttle co cee 
40 BAT) Se | Pa tacracd: .<tiaate. tema 
60 QSSID nt atl Os Se sll se eee 
80 BIO. Ta eat cee 
90.3 b.p. 1.000 atm. } 0.765 | 0.003 
100 32 0.755 | 0.003 
120 2.26 0.732 | 0.005 
140 3.66 0.709 | 0.008 
160 5.68 0.684} 0.011 
180 8.36 0.656 | 0.017 
200 12.0 0.625 | 0.027 
220 16.6 0.590 | 0.041 
240 22.3 0.549 | 0.061 
260 29.3 0.494 | 0.094 
280 37.6 0.395 | 0.175 
283.8 c.p. 39.1 0.279 | 0.279 
Formic acid CH202 
2 sol. 
4 
6 
8 
10 liq. 
20 
30 ; 
40 7 Ra aed oR IRIE oh rm 
50 5 074i a tcl bale, BY | bic jegtc, 
60 1 CL Sy a |p oh oi Le Sparen. 
70 PA MS | rene Sct] aera, 
80 BORD obit Nee of occas 
90 S521. sees Wie ve tl)= aaeds.<.- 
100 TORS Go WIR calls unetaht < 
Glycol C2H602 
120 liq. $0; amd bee aen | eeeeee 
130 iy || (8 tobi | ei Tab 
140 OBS. IPD eee Sinners: « 
150 147.0). Sees 
160 BLS OnE TRIS. we cis ¢ 
170 016.2 pith i es Sal's’ ade 
180 462) BSE og alin RS 
190 615.9 she daligcrn hth’ 
Heptane C7His 
0 liq. 11.45 mm |...... 
10 CAA meee! tC 
20 35.5 
30 BORGO pm ate sabal ise eye aad 
40 PALO a. ans ae 
50 LC) eo bene 9, 
60 208.9 
70 302.3 
80 lOO) i. Minas Sollee 
90 DOSS | set ahaa cans eine 



































Density 
~g/em? 
°C Pressure % ti 
liq. yap. 
Heptane C7Hie (Continued) 
100 795.2 mom x 
110 1047. : 
120 1367. : 
Hydroquinol CeHsO2 
155.0 sol. 5.9 mm/ S15... Adleeedeme 
164.3 1.0 "Aiea eee 
150 liq 40 Se 
170 15:2 gsc ateeceere- 
190 Otel)! ee ee 
200 55.7 aOR Ae eh 
210 79.8 0 © ARES eel Caeeters 
230 158.5) soldliaetis canes res 
250 291.3 eS salen 
270 500.3 Wail ae. 
o-Hydroxybenzoic acid C7H6Os 
100 sol. | 0.397 mm |...... [eae 
m-Hydroxybenzoic acid C7H6Os 
101.06 sol. | 0.00149 mm |...... | Gee ss 
p-Hydroxybenzoic acid C7H6Oa 
100.91 sol. | 0.00030 mm |...... Pat Rieti foe 
Iodobenzene CeHsI 
30 liq. 1.48 mmi}. ee 2 | ten 
40 2.24 WeSEsleeeet. 
50 4.85- OTe eee 
60 8.30) AN Seal eee 
70 13.65. (OST ie oe. 
80 21.78 nd Alahedaell atanaee 
90 33.60. gle een is 
100 50.25° Sie oe el ee eee 
110 73.88" (hee Paboe mee 
120 105.4 .-IREee aie 
130 148.3.) “Sie ake 
140 204.9 SIRSE.. apse 
150 276.7 Stereo 
160 367.3 
170 479.7 
180 618.7 
188.45 b.p 760. 
200 991. 
220 1520. 
240 2245. 
260 3220. 
448 c.p. 33900. 
Mesitylene CsHiz 
0 liq. 15.6 mm 
20 27.15 
40 48.9 
60 87.35 
80 150.8 
100 247.25 
120 Soke 
140 550.05 
160 740.35 = "NE ao eee 
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Density Density 
g/cms g/cms 
*c Pressure i; (ae » = °C Pressure 
liq. vap. liq. vap. 
Methane CH« Methyl n-butyrate CsHio02 (Continued) 
—182 liq. Ot Mani Til... ...]...022.. 60 i751 ol. fae soe 
—178 eS ee ee 80 Sotiaiia test |5. gal tet os - 
—176 Up OME OL...) .. =|: .002.. 100 100-7 WVA A | bao oP R or 
—161.5 bp. 1 00 atm. |0.4245| 0.0018 || 102.75b.p.| 1. 000 atm. |0.8035|0.003595 
—160 0.4222| 0.0020 || 120 1.64 0.7816 |0.005708 
—140 133 0.3916] 0.0068 || 140 v3 756 0.7551|0.009294 
—120 11.84 0.3547| 0.0175 || 160 4.359 0.7270/0.01459 
—100 25.7 0.3050| 0.0413 || 180 6.587 0.6964 0.02215 
— 82lep| 45.8 0.1615| 0.1615 || 200 9b 0.6633|0. 08268 
13.55 0.6251|0.04831 
Methyl acetate CaH «02 18.69 0.5773|0.07143 
—135 sol. 0.00354 mm |......|........ 25.25 0.5166|0.1091 
Sp bot Ec allio Pn 33.58 0.3812/0.2201 
0 eotemma fc}... = 34.19 0.3002/0.3002 
pe “4 0 ie Methyl iso-butyrate CsHi002 
57.15b.p.| 1.000 atm. |0.8840/0. 0 . 12.1mm 
60 1.104 0.880010. 20 38.9 
80 2.092 0.851910. 40 -104.7 
100 3.659 0.8221 60 CO Wat ee brn 
120 5.998 0.7893|0.01570 || 80 505.0 goede oaae cc. eee 
140 9.325 0.7532/0.02454 || 92.3 b.p. 1.000 atm. |0.8040|0.003617 
160 13.88 0.7133|0.03731 || 100 1.257 0.7945/0.004472 
180 19.95 0.6671)0.05682 || 120 2.193 0.7680 |0.007628 
200 27.84 0.6100/0.08658 || 140 3.588 0.7396|0.01224 
220 37.92 0.5281/0.1416 || 160 5.569 0.7095|0.01903 
233.7¢.p. | 46.31 0.3252/0.3252 || 180 8.280 0.6767 0.02889 
200 11. 0. i 
seth aleohol CHO : 290 16.59 ( 3001 ‘0. 06289 
240 22.64 0.5386 |0 09615 
64.7 b.p. 7 000 atm. |0.7510}0.001222|| ogo * 30.32 0.4495 0.1623 
80 764 0.7355|0.002084/ 967.55 c.p. | 33.72 0.3012|0.3012 
100 H 452 0.7140| 0.003984 é 
120 6.255 0.6900| 0.007142 Methyl chloride CHsCl 
I . 0.6340/0.01 — 240b.p.| - 1.00 ati 0.997 | 0.00255 
180 26.35 o-s9solo.o3ise || — 25°F) +988 | 0500 | 0.00207 
200 39.08 0.5530/0.05075 0 2.50 0.955 | 0.00599 
220 56.18 0.4900) 0.08635 |) + 29 4.75 0.918 | 0.0110 
66.67 0.4410) 0.1187 40 SSa3 0.878 | 0.0189 
240.0 c.p. | 78.67 0.2722)0.2722 60 13.6 0.832 | 0.032 
_ Methylamine CHsN 80 21.2 0.783 | 0.049 
lia 120 | «450 0.647 | 0.130 
: . 120 5.0 é : 
cages Uke alee Naan 140 62.6 0.497 | 0.238 
+ 20 Rese Fede. |. 143.2 ¢.p. 65.8 0.365 | 0.365 
40 6.93 J... Methylene bromide CH2Brz 
60 i ae. re Ok awe 
80 gin, Ol 5 Oe” = ig. | ane iprteyt © 210k Cte  axdines 
100 ES ge) ee A tar 5 heel kt sag! tioctie 
| | 20 34.7 Ta talks. Sole sae 
120 38.5 BS Oke ae aes 
156.9 e-p.| 73.6 sso] Methylene chloride CHCl 
Methyl n-butyrate CalineOs Oliq. | (147.mm> }...... Des 
0 liq. Wes writ. So. 2/5. 20.. 19 229.7 re Baa e- 
20 24.5 Pee eee 20. 348.9 me Se ee 
40 69.2 ee, 30 511.4 na Se ae Tee 
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VAPOR PRESSURE (Continued) 






































Density Density 
g/cms g/cm? 
“€ Pressure °¢ Pressures] |=7-- 
lig. yap. liq. | vap. 
Methyl ether C2HsO Methy!] formate C2H«O2 (Continued) 
lia. 140 17.83 atm. {0.7638} 0.04124 
— 23.7 bp.| 1.000 atm. {0.7222} 0.0024 || 160 25.64 10.7136) 0.06231 
— 20 1.17 0.7174 0.0027 |} 180 35.76 6521) 0.00434 
— 10 1.74 0.7040) 0.0039 || 200 48.50 0.5858 0.0504 
0 2.54 0.6905 0.0085 214.0 cp. |» 59.15 0.3489| 0.3489 
; 59 6759) 0.0076 a. 
* 30 495 0.6610) 0.0108 Methy] iodide CHsl 
30 6.62 0.6455) 0.0142 0 liq. 141.2 mmi.Aa]..}-..}. Ate. 
40 8.69 0.6292) 0.0188 10 220.2 a: 
50 11.25 0.6116| 0.0241 20 331.4 . Jee peer 
60 14.27 0.5932 0.0806 30 aggre FR 
17. 5 i : 
~ 2. 10 wor Sime Methyl propionate C4Hs02 
90 26.9 0.5257} 0.0623 |} — 20 liq 5.6 mm 
100 32.6 0.4950! 0.0810 0 21.9 
110 39.0 0.4575) 0.1060 || + 20 66.2 
115 42.5 0.4350) 0.1222 40 169.3 
120 46.3 0.4040] 0.1465 60 380.3 
125 50.3 0.3510} 0.1930 79.7 b.p.| 1.000 
126.9 ep.| 52.0 0.2714| 0.2714 80 1.006 
Methyl ethyl ether CsHs0 — ee 
liq. 140 5.096 
7.5bp. | 1.000 atm. | 0.716| 0.003 160 7.812 t 
10 1.10 0.713| 0.004 180 11.50 
20 1.61 0.700! 0.006 200 16.38 : 
30 2.29 0.687 | 0.008 220 22.68 ; 
40 3.14 0.672 0.010 240 30.70 
24 ; 013 : 
= rs 0.644 “pr Methyl salicylate CsHsQs & 
7 721 0.628| 0.019 216 liq. | 645.5 mm 
80 9.16 0.612| 0.023 218 677.2 _ 
90 114 0.596 | 0.029 220 710.2 
100 142 0.579| 0.034 222 744.3 
110 17.3 0.560} 0.040 924 779.8 
120 20.9 0.540 0.050 225 798.1 
130 i 0.516| 0. 
140 29.6 0.487| 0.082 Methyl sulfide C2H6S 
150 34.7 0.450| 0.109 liq. 
160 40.5 0.401} 0.153 || 35.S8bp. | 1.000 atm, | 0.831 | 0.002 
164.7 ep. | 43.4 0.270 0.270 || 40 1.15 0.826 | 0.003 
Methyl ethyl ketone CaHs0 oe ee Fen 
20 liq. 77.5 mom? op. te | QR «: 100 5.97 0.750 | 0.010 
30 $214 Meee eee: 120 9.14 0.721 | 0.016 
40 184° 2th bE RRL.. 140 B4 0.689 | 0.026 
50 S000S Okey oss Pearse 160 19. 1 0.652 0.040 
Methyl formate C2H402 aa = ee yd ] 
=) S0ifig.. 3): 62.7 mm 009. 220 47.0 0.486 | 0.146 
0 195.0 TIT) 229.9 ep. | 546 0.306 | 0.306 
+ 20 476.4 a 
31.9 b.p.| 1.000 atm. |0.9589) 0.002468 Naphthalene OioHs j 
40 1.355 10.9447'0.003236|| 85 liq. 9.8 mpa *4] sealers ; 
60 2.608 0.9133|0.006039|| 90 12°5 ude heal ee i 
80 | 4.610 0.8803/0.01049 |} 100 1B. Ovia tefl chlo, poe 
100 | 7.614 0.8452/0.01723 || 110 983 Abt}. cu.[ Mee. 
120 11.91 0.3070 0.02688 || 225 887. 2 BO). bev cleuiiies 
1 
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oo 


cake ae cpoe eRe ee 
Seer) ers, eee 

















120 ie ee 140 Ue? ed OP Le bs. 
‘- _ a7 YS Sow WBE: 3 iso-Pentane CsH2 
130 37.5 SA 20 fia. {- 100.00 mm J. |. -spgee- 
200 [ae bitg....1 0 257.35 j------ |-=-pe--- 
220 men “as |..)...1..01.-.- +20 22 oes = jo ae 
>. Sa - Vay? ee oe 40 W405 0 f----+-|---n9--- 
0 ae ee eae Phosgene CC1O 
8-Naphthol CwHs0 795bp. | 100 atm. | 1409) 0.005 
140 liq. Cee ae eee 20 1.55 1.381} 0.007 
160 ie a Oe 40 2.97 1.332| 0.012 
130 a i a 60 5.25 1.230| 0.020 
200 coi Ng Re Ba 8.68 1224| 0.030 
220 ile 9 ht SS ie 100 13.6 1165| 0.046 
240 TE i el il i See 120 20.3 1100| 0.072 
260 ee vee t en: 140 29.1 1.017| 0.112 
280 OT os SE inl 160 40.4 0.903 0.182 
a 300 > NE i 180 544 0.685| 0.359 
m-Nitoacetaiide CN: 182 cp 56. 0.520| 0.520 
100 sol. {0.0042 mm }....../....... Picric acid CeHsN a0; 
nN Py cre 100.4 sol. - 1.0.00249 mm [...... 1.. A 
100 sol, | 0.0021 mm |...... [2 ___ Propane CsHs 
p-Nitroaniline CcHsN-O2 poeple ae Fs tae lee |--aee- 
EM IU ret Bid cl a ey 
Di sallets en! Propyl acetate CsHieO» 
80 liq. CO, @eeze Bae ae - ao aa ae 
90 _ AE a ee ee 49 rn ee 4 As i 
4 =. Pee pea 60 171.9 et een 
/ A 825 feeb 39 cn Pere eee 
p-Nitrobenzoie acid C7;HsNOs Peleg, Pz Or! Re 
101.55 bp. | 1.000 atm. | 0. 00: 
> 100 col. | 0.0096 mm |...... ).. Oh. 120 i7 0. 
Nitroglycerol CsH:NOs 140 2.851 0. 
i. 1 4518 0. 
So tmgwenndt. | 6s2 jo. 
40 0.0024 Ge RE 200 2p 
q 50 0.0073 SS ok | Y- pg 0. 
60 0.0188 =|... eo ee) ote = 
| 70 SOS ¢+h..-i-- 1 Ae pe = ~ 
. 80 0.0 fl... ce | ee < 
90 D2 | Babs:-3- -l--aep-- / n-Propy! aleohal C 
2 4: n-Octane CsHis 0 liq 3.44 mm 
—20 liq. OB4 mane Fr |} he 5.04 
0 7.26 
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VAPOR PRESSURE (Continued) 
Density * Density 
g/cm$ g/cm3 
°C Pressure °C Pressure 
liq. vap. liq. vap. 





n-Propy! alcohol CsHgO (Continued) 


15 103ic BBO) (20.2) ee 260 
20 14.5 Fer Oe tee 264.85 c.p. 
25 20/14 BE Ta cee |e 
30 27:6 Rae tees 
35 37.4 ee Se et ne 
40 50:2"> $B. hi 1. eens. 8 
» 45 66:4 OPT Te. ies 
50 SL2ES Pao, seed acon 
55 ELS: CRM OF Re le gee a 
60 147-0 gay tale tioedies 
65 186i eS a wale cece 
70 239.00 we oalh et sccle mae « 
75 SOKO a Hallet teceilcatyieooe> « 
80 STOOD — Soeilerte see] chatter a 
85 46G°Yonbmand So: colic cece 
90 BY Sta MN oe cers) | tee 
95 607 ee nal il chee [ene ee: 
97.4 b.p 1.000 atm. | 0.7351} 0.00208 
100 1.100 0.7325] 0.00226 
110 1.577 0.7220} 0.00320 
120 2.208 0.7110} 0.00443 
130 3.022 0.6995} 0.00605 
140 4.055 0.6875} 0.00805 
150 5.341 0.6740} 0.01060 
160 6.915 0.6600} 0.01380 
170 8.817 0.6450} 0.01770 
180 11.08 0.6285} 0.0225 
190 13.75 0.6110} 0.0282 
200 16.86 0.5920} 0.0353 
210 20.46 0.5715} 0.0442 
220 24.57 0.5485] 0.0556 40 li 
230 29.26 0.5230) 0.0704 60 aa 
240 34.57 0 4920] 0.0904 80 
250 40.55 0.4525) 0.1180 100 
260 47.27 0.3905] 0.1610 
263.7 c.p. 49.95 0.2734| 0.2734 
¥ Propylene CsH¢ i liq 
—127.4 liq. Si mma leet ernlieneanas 50 
—1104 Ie ghee ecoties «dates 60 
— 34.4 PSO7* "| Altos bat ines rae: ie 
Propyl formate CsHsQ2 90 
0 O12 mapyy hs. h..].... OS 10) 
20 GOOVE PERS sob afte cE 
40 {AAC Sieh Bets feat sale «MRE pall 
60 BOLD GEAR obs Me< ss, deet ais 
80 734.5 ed mM 
80.9 b.p. 1.000 atm. | 0.8330) 0.003136} 40 liq. 
100 1.769 0.8080) 0.005432) 60 
120 3.010 0.7811, 0.009033 80 
140 4.821 0.7523) 0.01422 100 
160 7.343 0.7209) 0.02179 120 
180 10.74 0.6873) 0.03236 | 140 
200 15.20 0. 6487! 0.04717 160 
220 20.94 0.6024, 0.06897 180 
240 28,27 | 200 




















0.0558) 0.1045 
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Propyl formate C4HsO2 (Continued) 


Tetrachloroethylene C2Cla 


37.54 atm. 0.4404 
40.13 0.3093 


Quinoline CsH7N 


41. mm 
104. 
226. 
438.5 


Toluene C7Hs 
36.7 mm 


404 6 


557.2 
p-Toluic acid CaHs02 
0.216 mm 
o-Toluidine C7HoN 


3 


toe 
GNmowNtre 
BSSSUNS ew: 


on 


wConmnwmownwousl 


76 





0.1848 
0.3093 
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VAPOR PRESSURE (Continued) 


°C Pressure 





Density 
g/cm? 


lia. vap. 














| ge 
ABS. 
m-Toluidine C7HsN 
60 liq. TTT ER SS iene 
Be a Ni ao cee. wk he 
mmeeeemecot= 5455-5 
140 BED ID em Oe fas a] ap aa 
160 TR EEE aes Reapatiad 
180 SPATO.6 oo fi... | 
200 MOT Le lee. ste: oe ey 
p-Toluidine C7HsN 
40 liq. dgerame|eversleeecse: 
60 <b aE ane 
80 US oe Sy CR Pe 
100 > ae a 
120 OS a pene bo ese 
140 SOB Oe AD ae od Aa See os 
160 ME Ee we chess ah ope as Oe wd 
180 Ee gee oo Raa Birdie! 
200 OO eS 2.2.2. S15. 8.5 2. 
Trichloroethylene C2HCls 
25 liq. TNL fl). seeks B| SPs ord =e 
30 > yy Baan Gee Se 
40 Cg SS) Od eer er 
50 NS a5 cis allacccdstane os 
60 “Dlr al GRAB ERE 
70 LIS een Deana 
80 EY White dc clive e sews 
Trinitrotoluene C7HsN 306 
80 lig. eS mite 328. 2). ties ee 
85 peba oF |.f.%.4 
90 hc petal SE ae oe 
95 8 he enti Ieee ee (Nena 
100 a ae EA A a ee 
Urethane CaH7NO2 
120 liq. BOG TAS” Vos cleat cs oi 
140 Th a Soe, eeey ee 
160 Na Epa aera 
Valerie acid CsH1002 
SA AUT WM, fc..-..))- ass 
80 ES Ce ny Mie) HRs See 








Valeric acid’ CsHi002 (Continued) 





100 ys SA pall eae wen ee 
120 WOO CA Vases valectaoae 
140 yO ee Pie en eae ee 
160 +! ht ae ae eee, carey eee 
180 GOO: Tae baal feos alco dswc 
iso-Valeric acid CsHi002 
10 liq O? mia to ao 
30 io Pe Wen ee eer 
50 pL Pe Oe tees 2 
70 Oe am lncetamatere 
90 | pa a ee eC 
110 69:3). Boa eo ss eel oe. cae 
130 160s Bl. el tose a 
150 3385 oe | Sele cea 
o-Xylene CaHio 
0 liq, 6 Tam “kas ee 
20 10:05 B jesss |e cee 
40 bh ee a oe Ore 
60 Doe Sanna Glcp 
80 1089 Be tae me 
100 21 ee eee, ol ae . See 
120 30385 & “Tas. te) oa: tee 
140 Pot nay Eee Weare: > 
m-Xylene CsHio 
0 lia. 175mm |4...2%|.%.. 90. 
20 C.465 She om Sele oct 
40 19.48 .. [o... ie] phe 
60 «6 50.50 2 fe..o.]-Sy.. oR. 
80 115.72 = e.. 5). oe 
100 BOR. 2S 6 er Slicer he Re cera 
120 4483) Sells. el ge: os 
140 fs 0” aa a) peer alist enke, © 
p-Xylene CsH10 
0 liq. BZ MOM |< nrcgug Vatatste rate rate 
20 AG:S5. vg | Ae eewes 
40 38.00 Be his. Ri ates 
60 70.64 “Qo jc cece 
80 14BO4 © 2 ohad. cak se aan 
100 270.46 9 cage leant. 
120 481.33 ER |.%.<ee 
140 794.84 





EEE EE ee ee | a ee a 
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LOWERING OF VAPOR PRESSURE BY SALTS IN 
AQUEOUS SOLUTIONS 


The table gives the reduction of the vapor pressure in millimeters due ta 
the presence of the number of grammolecules of salt per liter of water given 
at the head or the columns, at the temperature 100° C., at which tempera: 
ture the vapor pressure >f nure water is 76.0 centimeters. 


(from smithsonian Tables.) 

















Substance 0.5/1.0] 2.0] 3.0 | 4.0 | 5.0 | 6.0 | 8.0 | 10.0 
Ammonium chloride. |12.0/23.7]/45.1] 69.3] 94.2/118.5]138.2/179.0/213.8 
Barium chloride... ..}]16.4/36.7|77.6 
Calcium chloride. ... }17.0|39.8/95.3|166.6 |241.5/319.5 
Ferrous sulphate....| 5.8/10.7/24.0] 42.4 
Potassium hydroxide. }15.0/29.5/64.0) 99.2/140.0/181.8/223.0/309.5/387.8 
Potassium iodide... . |12.5/25.3}52.2] 82.6/112.2/141.5/171.8/225.5)278.5 
Sodium chloride... ..}12.3/25.2/52.1}; 80.0/111.0/143.0|176.5 
Sodium hydroxide. .. |11.8/22.8/48.2| 77.3]107.5/139.1)172.5}243.3/314.0 
Sulphuric acid...... 12.9/26.5/62.8]104.0}148.0/198.4/247.0/343.2 
Zinc sulphate.......{| 4.9/10.4/21.5] 42.1] 66.2 





CONSTANTS OF THE KINETIC THEORY OF GASES 


Giving the velocity, mean free path and diameter of molecules for various 
gases and vapors at 0° C. and 760 mm. pressure. 

















Gas Mganjyel | Megn free | Diam. cm. | Observer. 
Ammonia.....| 5.8104} 6.210-§3.9x10-8} Graham, 1846 
WEED, Soc one 3.81 8.84 3.23 Schultze, 1901 
Benzene...... 2d 2.41 6.6 : 

Carbon dioxide] 3.6 5.6 4.1 Breitenbach 
1899 
Chlorine...... 2.86 4.07 4.76 Graham, 1846 
Chloroform. ..| 2.2 Bes 6.3 Puluj, 1878 
thers ese ner 2.8 PA 6.6 Puluj, 1878 
Ethyl alcohol.| 3.5 Bi 5.3 Puluj, 1878 
Helium....... 12.02 25.1 1.9 Schultze, 1901 
Hydrogen... .|16.94 16.3 2.38 Puluj, 1878 
Nitrogen..... 4.53 8.61 3.27 Markowski, 
1904 
Oxygen...... 4.25 9.06 3.19 Markowski, 
1904 
Water vapor..| 5.7 fyeTe 4.0 Puluj, 1878 


NUMBER OF MOLECULES IN A GRAM-MOLECULE 


Perrimg: 190Q=U1-. 2 Re: sed) sie scrotue oxciserevelzbelty sali xe 6.210" 
Perr: (Brownian movement) 4.2 a0 <a .le oe eee 6.85 
Millikan, OIG 2. 3é.. ... +R Bae eee ee 6.2 
Millikan, JOUVE: . 2.5: odface ge Se keen Seely at coe 6.06 


MASS OF THE HYDROGEN ATOM 
1.66 X107*4 grams 
1854 
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“HEAT CONDUCTIVITY 
Giving the quantity of heat in calories which is transmitted per second 


through a plate one centimeter thick across an area of one square centimeter 
when the temperature difference is one degree Centigrade. 





METALS 
Substance Te oe eed Observer 
AMINUI re asc)- -. <>) —160 |0.514 |Lees, 1908 
18 |0.480 |Jaeger & Diesselhorst, 
1900 
18 |0.504 |Lees, 1908 
100 |0.492 |Jaeger & Diesselhorst, 
1900 
100 (0.49 |Angell, 1911 
200 {0.55 a) 
300 0.64 a 
400 |0.76 
600 /1.01 « 
Antimony.......... 0 |0.0442 |Lorenz, 1881 
100 |0.040 ae 
0-30 |0.042 |Berget, 1890 
Bismmiitiie. cr os. - -186 |0.025 |Macchia, 1907 
0 |0.0177 jLorenz 
18 |0.0194 |Jaeger & Diesselhorst, 
1900 
100 |0.0161 |Jaeger & Diesselhorst, 
*1900 
Brass (70Cu+30Zn)..| —160 0.181 |Lees, 1908 
(70Cu+80Zn)..... 17. ‘|0. 260 s MG 
ellow:. « »» Mel 0 |0.204 |Lorenz 
Sul, of Ue Oe 0 10.246 “ 
Bronze, aluminum |........ 0.18  |Van Aubel 
(90Cu, 10Al) ‘ 
Cadmiwmt'!!.).0.0 4. --160 |0.239 |Lees, 1908 
0 (0.220 |Lorenz 
18 |0.222 |Jaeger & Diesselhorst, 
1900 
100 |0.216 |Jaeger & Diesselhorst, 
1900 
Constantan......... i8 0.054 Hpeeer. & Diesselhorst, 
190 
(60Cu, 40Ni)..... 100 |0.064 poner: & Diesselhorst, 
19 
Copper, pure....... -160 {1.097 |Lees, 1908 
13 {1.00 Angstrém, 1863 
18 |0.918 |Jaeger & Diesselhorst, 





1900 
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HEAT CONDUCTIVITY (Continued) 
METALS 
Te 


Conduc- 
tivity Observer 





Substance Te rou 





Copper, pure. 


Gol 


se eee ene 


wrought... 


cast. |... . cued. 


Magnesium. . 
Manganin 
(S4Cu, 4Ni, 


Mercury.,.... Soe.t. 


Molybdenum 
Nickel. .... 








100-837)0 


eee eens 


er 


a 


12Mn) 





100)0. 


100- 197}1. 
100—268)0. 
100-370)0. 
100-541)0. 





908 


043 
969 





Jaeger & Diesselhorst, 
1900 


Hering, 1910 


ee 
“ee 
“c 


Lorenz, 1881 


Glage, 1905 

Barratt, 1914 

Jaeger & Diesselhorst, 
1900 

Jaeger & Diesselhorst, 
1900 

Barratt, 1914 

J aeger & Diesselhorst 


Hering, 1910 


|Lees, 1908 


Jaeger & Diesselhorst 


ce “ 
“ “ 


Callendar 
Lees, 1908 
J aeger & Diesselhorst 


Lees, 1908 
J aeger & Diesselhorst 


Lorenz, 1881 
J aeger & Diesselhorst 


Lees, 1908 
[sk Bs Weber, eee 


R Weber, 1902 
Barratt, 1914 
Lees, 1908 
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HEAT CONDUCTIVITY (Continued) 





MBrTALS 
Substance HE i Observer 
Nickel 18/0. 142 vaceey & Diesselhorst, 
i} 


100/0. 138 Hacer & Diesselhorst, 
300/0. 126 Angell, 1911 








a =O 


. 2653 


18/0 Jaeger & Diesselhorst 
100/0. 2619 ss os 


600)|0. 088 
800)0. 068 KS 
1200/0. 058 4 
Palladium. ......... 18/0.1683 |Jaeger & Diesselhorst, 
1900 
: 100)0. 182 
Pisianam, ..4,).14')......- 18/0. 1664 eon & Diesselhorst, 
1 
100/0. 1733 ai & Diesselhorst, 
9 
Platinum-iridium. 17/0.074 |Barratt, 1914 
10 %-Iey 5. 
Platinum-rhodium. .. 17/0.072 |Barratt, 1914 
10% Rh 
Pintmngt...... .:.- - 18/0. 060 , 1908 
01) a ea 17/0.210 |Berratt, 1914 
Silver, pure...-..... -160/0.998 |Lees, 1908 
18/0. 974 Q 
18/1.006 |Jaeger & Diesselhorst, 
1900 
100/0.992 |Jaeger & Diesselhorst, 
1900 
Rs IKE 30 5 0, 3 —160/0.192 j|Lees, 1908 
0/0.1528 |Lorenz, 1881 
180.155 |Jaeger & Diesselhorst, 
1900 
100/0.145 |Jaeger & Diesselhorst, 
1900 
100|0. 1423 |Lorenz, 1881 
Tantalum 17/0.130 |Barratt, 1914 
PPeNGRtEN.. =... < . 33 - 17\0. 476 ¥ 
13/0. 35 Coolidge 
Wood’s alloy... 2... -],.--5 505 0.0319 |H. F. Weber 
ayer ~16010.278 |Lees, 1908 
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HEAT CONDUCTIVITY (Continued) 
Various Soups 


Approximate values at ordinary temperatures. 





— 











Substance Conductivity Observer 
Asbestos fiber, 500°C. . 0.00019 |Randolph, 1912 
jo}z) aYolpatels ccm Otic O}0006 | |) .\4Nxs. Sopeueeee 
0. 0004. Lees-Chorlton, 1896 
Basalte. sacer trceise 0.0052 jHecht, 1903 
Brick, common red... . 0.0015 Herschel-Lebour & 
Dunn, 1879 
Blotting paper........ 0.00015 jLees-Charlton, 1896 
@arbony wNewura- uaa’ 0.01 ; 
Carborundum. so. 0. 0005 Lorenz 
brick, 150° -1200°. 0.032-0.027 |Wologdine 
Cardboard..........- O;0005  oi|\n.s ery ep ere 
Cement, Portland..... 0.00071 |Lees-Chorlton, 1896 
Chale ose: «, gua kd 0.0020 Herschel-Lebour & 
Dunn, 1879 
Concrete, cinder...... Q0!}00081 | | in: aa} jar 
StONEGs terre eet 0.0022 Norton 
Corks a qock ere rin 0.00072 |G. Forbes, 1875 
0.00013 |Lees, 1892-8 
Cotton:woolamneeriece 0.000043 |G. Forbes 
felted. 4m she.-dbmue tt 0.000033 a 
Diatomic earth....... 0.00013 |Hutton-Blard 
Earth’s crust, ave..... U9 0, 0): Sn 0 Peer cbc, bc ; 
Hbonite sas keane i 0.00042 |Lees 
0.00014 |Barratt, 1914 
Hiderd ow se. - cis -aucsks 0.000011 |Peclet, 1878 
Pel teracces avec eer 0H COO08 Te | sienistene ee 
Mibersred : 5) temo ae: 0.0011 Barratt, 1914 
Mires TICK sean 0.00028 |Hutton-Blard 
0.0011 Barratt, 1914 
Wilannelss.c.ctete Gere: 0.00023 
Gas perone? QO escairett 0.0085 Barratt, 1914 
100°. PR 0.0095 fs 
Glass 
crown (window)... . 0.0025 Lees, 1892-8 
intetusene, wee 0.002 ft 
JOD Diahise 0s.5 cattails 0.001-0.002| “ 
Bods, 20°. Hes ays. ote Mois Barratt, 1914 
LOU re roneat 0.0018 
Granite, 100°......... 0. 0045-0. 0050 Poole, 1912 
DOU seatescomt ter? 0.0040 
Graphiten te cede site O;O12.: «|| .cae eee 
Graphite brick, 300° to 
TOO? sce stacre teeta 0. 24 ologdine,-1909 
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HEAT CONDUCTIVITY (Continued) 


Various Soums (Continued) 
Approximate values at ordinary temperatures. 


ae 








Substance Conductivity Observer 
Gutta percha......... 0.00048 |Péclet, 1878 
Gypsum. ............ 0.0031 R. Weber, 1878 
Haircloth, felt........ 0.000042 |G. Forbes 
Theteasseessascccccc. 0.005. Rees 
00039 —| seein 
0. 0022 Forbes, 1875 
Infusorial earth, 100°.. 0.00034 {Skinner 
300°.. 0.00040 2 
pressed bricks, 100°. 0.00030 3 
ied black, 100 ..... 0.00007 |Randolph, 1912 
_ Leather, cowhide...... 0.00042 |Lees-Chorlton, 1896 
' chamois........... 0.00015 ‘ i 
LUST ian 0.00029 |Hutton-Blard 
Cini 2 0.00021 |Lees-Chorlton, 1896 
Magnesia, MgO...... 0.00016—0. 00045| Hutton-Blard 
brick, 50°-1130°....} 0.0027—0.0072)Wologdine, 1909 
Magnesium carbonate, 
ee cn 5 ore 0.00023 |Skinner 
=) D> sapere eee 0.00025 : 
Ue ee 0.0071 Lees, 1892-8 
Mica, perpendicular to 
cleavage plane.... 0.0018 __|Lees 
PRICE R. cr aeracine « « 0.0003 Ohi 
PAGING s ccrccgs «ss <>’ » 0.0006 e 
Oc. Oh 0.09023 |R. Weber, 1878 
Plaster of Paris....... 0.00070 |Lees-Chorlton, i896 
Tete: 0 el 0.0025  |Lees, 1892-8 
TE RAIS. isin ss oe 0. 0039-0. 0047|Wologdine, 1909 
Quartz, parallel to axis. 0.030 Lees, 1892-8 
perpendicular to axis. 0.16 s 
-Rubber, para......... 0.00045 - 
Sand, dry Siti sei fe 0.00093 |Herschel-Lebour & 
Dunn, 1879 
CITIES os ia ao so 0.0055 Herschel-Lebour & 
Dunn, 1879 
Sawdust. ... cowie: 0.00012 |G. Forbes, 1875 
Silica, fused, 20°..... 0.00237 |Barratt, 1914 
Ut genre 0.00255 a 
Silica brick, 100° to 
Meee. ha. alas a 0. 002-0. 003|/Wologdine, 1909 
LS 0.900095 |Lees-Chorlton, 1896 
PRMA eRe ns seco sees 0.004700 |Lees, 1892-8 
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HEAT CONDUCTIVITY (Continued) 
Various Sonimps (Continued) 
Approximate values at ordinary temperatures, 





Substance Conductivity Observer 
Snow, compact....... 0.00051 j|Hjeltstrém 
Soil, dry 2 y41. tatsag 0.00033 |Lees-Chorlton, 1896 — 
Wax, bees! J. todayl A 0.00009 |G. Forbes 
Wood, fir || to axis..... 000030 | ....03. sobeheean 
perpendicular to axis. Q500009° | cea ee ars ae 
Liquips 















Acetic acid: .. 1.3... 0.00047 
Amy] alcohol......... 0. 000328 
Aniline,chk2 7. sleet seri Q°f0041°~)..s... peape staat 
Bengole, Bria iecs¢'tecscsrs } 0.000333 |H. F. Weber 
Carbon ‘disulphide, 9° 
LOW Ha) 2 tn pS Es 0. 000343 -: 
Chloroform, 9° -15°... 0.000288 “a 
Ether, 9°=15%... «04+ ¢)2 0. 000303 “ 
Ethyl alcohol,......~; 0.000423 DETTE 
Glycerine, 9°-15°. 0.000637 |Graetz 
Methyl alcohol. ...... 0.000495 |H. F. Weber | 
OilsSolivel. «teste ses 0.000395 |Wachsmuth 
CAStOL.. 068 b «pcp t 0.000425 e 
petroleum, 13°...... 0.000355, |Graetz 
turpentine. .......+% 0.000325 4 
Vaseline, 25°... Js. 8... 0.00044 |Lees 
Wiatery4 ce srccrdta'. 0.00138 |H. F.Weber 
TO ee 0.00120 a | 
Ia eal 5 SA 0.00131 |R. Weber 
207 Caer iespael 0.00143 |Milner & Chattock 
GASES 
Aira OR sais lect: 0. 0000568] Winklemann 
Argon, Orr west sete 0..0000389|Schwarze 
Ammonia gas, 0°...... 0.0000458] Winklemann 
Carbon dioxide, 0 0. 0000307 ‘ 
monoxide. :........ 0.0000499, ~ 
Ethylene! s"\ ave... ?. 0000395 
Heliumy O90 58d s ot. 0.000339 |Schwarze 
Hydrogen, 0°......... 0.000327 |Winklemann 
neaaiieers 0.000369 |Graetz 
Methane, .7°-8°....... 0. 0000647|Winklemann 
Nitric oxide, NO, 8°. 0. 0000460 4 
Nitrogen, PBA) hid 0. 0000524 ‘ 
Nitrous oxide, N.O. 0. 0000350 
Oxygen, 7°-8°.......- 0. 0000563 
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\o» THERMAL ‘CONDUCTIVITY OF MATERIALS 


(Bureau of Standards Letter Circular No, 227) 

-D = Density in pounds per cubie foot. 
K’= Thermal conductivity in B.T.U. per hour, square foot, 
. and temperature gradient of 1 degree Fahrenheit per 


ineh thickness. 


greater the insulating values. 


Sorr Frexrste Marteriats In SHeer Form 


The lower the conductivity, 


D 
Dry Zero Kapok between burlap or paper... 1.0 
Si 2.0 
Cabots Quilt Eel grass between kraft paper.... 3.4 
: 4.6 
Hair Felt Mealveg: Cattle: tains .2 4 2h as). 5 kee 11.0 
z 13.0 
Balsam Wool Chemically treated wood fibre.... 2.2 
Hairinsul Mer Cott (22%: ULE sak Bal « ohecse Bie 
5O% hair 50% jute. - ) canst 4s 6.1 
Linofelt Flax fibres between paper........ 4.9 
Thermofelt Jute and asbestos fibres, felted... 10.0 
Hair and asbestos fibres, felted... 7.8 
E> Loose MATERIALS 
Rock Wool Fibrous material made from rock, 6.0 
also made in sheet form, felted and 10.0 
confined with wire netting,...... 14.0 
18.0 
Glass Wool Pyrex class curled.: 32% Je. bans. 4.0 
10.0 
Sil-O-Cel Powdered diatomaceous earth.... 10.6 
Tiegpmolated Hine sPUrtiGless 7. as 46 Poke o's ci A 
rk about 346 inch particles......... 8.1 
Thermofill Gypsum in powdered form....... 26. 
: 34. 
Sawdust DUBEDIOUIR: ee of. ae es ees 12.0 
RECT OOG Sant ete OF aie, ste eee one 10.9 
Shavings Various, from planer............ 8.8 
Charcoal From maple, beech and _ birch, 
BRE SER Aree Bay Ghedurat «aca mie, sae > Sack tei 3.2 
Simons. ie. een ee oe EL ee 15/2 
BOrniventy sess. OF Bac oe 19.2 
SEMI-FLEXIBLE MATERIALS IN SHEET ForM 
Flaxlinum LINES SR loser Se See re On et ange 13.0 
Fibrofelt Bae ANC RVG Sg tee er ae gS LO 
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THERMAL CONDUCTIVITY OF MATERIALS (Continued) 


Semi-ricgip MaTEeRIALS IN Boarp ForM 


Corkboard No added binder; very low density 5.4 0.25 
Corkboard No added binder; low density.... 7.0 0.27 
Corkboard No added binder; medium density 10.6 0.30 
Corkboard No added binder; high density .. 14.0 0.34 
Eureka Corkboard with asphaltic binder. 14.5 0.32 
Rock Cork Rock wool block with binder..... 165910. 37 
Also called ‘“‘Tucork”’ 
Lith Board containing rock wool, flax 
ANCIStTAW PUL delews = totic eee 14.3 0.40 
Srirr Frsrous Mareriats in Suerer Form 

Insulite Wood: pulpeyiiserefece see 16.2 0.34 
16.9 0.34 
Celotex Sugar cane fibre. sen .44- ee 13.2 0.34 
14.8 0.34 

MME TSOUILC ae Beene hear ace earn K = (0.33 

*INSG-DOATO ac uaene tine ee et eeiaae eS ses 0.33 
FM AIZEWOOG« 2 Lechter. eC a ieee tee 0.33 to 0.39 
*@ornstalk Pith: Board: 520 2 sore ee <2 ae 0.24 to 0.30 

PNT af COX ns sweetest he ae ee 0.34 

: CELLULAR GYPSUM 
nsulexorebymocell wey cis stern events als 8 0.35 
12 0.44 
18 0.59 
24 0.77 
30 1.00 
Woops (Across Grain) 
Balsa PU Al. nc Secret attest once 7.3 0.33 
8.8 0.38 
20 0.58 
CXDECSS Sgn east Sache opie: aaa arr ate 29 0.67 
WHUGe, DUTLE iat cieat eaten eR nearing 32 0.78 
Mahogany... pnci geen ice teee ie aan 34 0.90 
War panis, Pie a-ceeeathe. cet eh tet tea ete 34 0.98 
eultiart Lette. fhe ours eticey shoe tens en eae 38 1.02 
Manlecige sepeg otis ote snycs vi --cs ehe BP odors 44 T.L0 
MIscELLANEOUS BurupING MATERIALS 
(Data taken from various sources) 
K K 

Cinder concrete.... 2to8 Limestone..ac.....- 4to9 
Building gypsum.... About 3 Conecrete.......+.-. 6 to 9 
Plaster rans west ose 2to 5 Sandstone.<..5..0e 8 to 16 
Building brick...... 3.to 6°" Marble... cases 14 to 20 
Glass) oe: oo 8.5 5 to'6> Graniter.<c. . anes 13 to 28 


* From various commercial laboratories and the work of 


O. R. Sweeney at Iowa State College. 
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_... TEMPERATURE OF SATURATED STEAM 


The following table gives the temperature of saturated water vapor in 
degrees Centigrade and degrees Fahrenheit corresponding to gauge pressure 


in pounds from 0 to 3184. Zero gauge pressure corresponds to an absolute 


pressure of 14.696 pounds per square inch. 





Gauge Gauge 











Gauge : ; 

ressure aoe P. ism Pr ressure heme, EEmp. ressure tee ggmp: 

bs./in.? bs./in.? bs./in.? 
i) 212.0] 100.0 55 302.5) 150.3 110 344.1] 173.4 
1 215.4} 101.9 56 303.6) 150.9 111 344.7| 173.7 
2 218.5} 103.6 57 304.5) 151.4 112 345.4] 174.1 
3 221.5) 105.3 58 305.4) 151.9 113 345.9} 174.4 
4 224.4; 106.9 59 306.3) 152.4 114 346.5) 174.7 
5 227.1] 108.4 60 307.4} 153.0 115 347.2) 175.1 
6 229.6} 109.8 61 308.3] 153.5 116 347.7) 175.4 
wv 232.3] 111.3 62 309.2} 154.0 117 348.3] 175.7 
2 234.7) 112.6 63 309.9} 154.4 118 348.8] 176.0 
9 237.0} 113.9 64 310.8] 154.9 119 349.5) 176.4 
10 239.4) 115.2 65 311.7) 155.4 120 350.1) 176.7 
11 241.5) 116.4 66 312.6] 155.9 121 350.6} 177.0. 
12 243.7| 117.6 67 313.5) 156.4 122 301 .1)°177.3 
t 13 245.8] 118.8 68 314.2} 156.8 123 351.7} 177.6 
14 247.8) 119.9 69 315.1} 157.3 124 352 .2}°177.9 
15 249.8) 121.0 70 316.0] 157.8 125 352.9} 178.3 
16 251.6] 122.0 71 316.8} 158.2 126 353.5} 178.6 
17 253.4] 123.0 72 317.7| 158.7 127 354.0] 178.9 
18 255.4! 124.1 73 318.4] 159.1 128 354.6] 179.2 
19 257.0] 125.0 74 319.3] 159.6 129 355.1/ 179.5 
20 258.8] 126.0 75 320.0] 160.0 130 355.6} 179.8 
21 260.4) 126.9 76 320.9} 160.5 131 | 356.2) 180.1 
22 262.0] 127.8 Li's 321.6) 160.9 132 356.7) 180.4 
23 263.7} 128.7 78 822.3} 161.3 133 357.3} 180.7 
§ 24 265.3] 129.6 79 323.1} 161.7 134 357.8} 181.0 
25 266.7) 130.4 80 323.8] 162.1 135 358.3} 181.3 
26 268.3] 131.3 81 324.7] 162.6 136 358.9) 181.6 
27 269.8] 132.1 82 325.4} 163.0 137 359.2} 181.8 
28 271 .2|' 132.9 83 326.1) 163.4 138 359.8) 182.1 
29 Sie. ti to3 Je 84 326.8] 163.8 139 360.3] 182.4 
30 274.1] 134.5 85 327.6] 164.2 140 360.9] 182.7 
31 275.4! 135.2 86 328.3] 164.6 141 361.4] 183.0 
32 276.8) 136.0 87 329.0] 165.0 142 361.9] 183.3 
33 278.1] 136.7 88 329.7) 165.4 143 362.3} 183.5 
34 279.3) 137.4 89 330.4) 165.8 144 362.8} 183.8 
35 280.6] 138.1 90 331.2) 166.2 145 363.4} 184.1 
36 281.8) 138.8 91 331.9] 166.6 146 363.9} 184.4 
37 283.1) 139.5 92 332.6] 167.0 147 364.5) 184.7 
38 284.4) 140.2 93 333.1] 167.3 148 364.8} 184.9 
39 285.6) 140.9 94 333.9] 167.7 149 365.4] 185.2 
40 286.7) 141.5 95 334.6] 168.1 150 365.9] 185.5 
41 288.0} 142.2 96 335.1] 168.4 151 366.4) 185.8 
42 289.0] 142.8 97 335.8] 168.8 152 366.8} 186.0 
43 290.1] 143.4 98 336.6] 169.2 153 367.3} 186.3 
44 291.2) 144.0 99 337.3] 169.6 154 367.9} 186.6 
45 292.3] 144.6 100 337.8] 169.9 155 368.2} 186.8 
293.5) 145.3 101 338.5) 170.3 156 368.8} 187.1 
47 294.4) 145.8 102 339.1) 170.6 157 369.3] 187.4 
48 295.5) 146.4 103 339.8) 171.0 158 369.7| 187.6 
49 296.6} 147.0 104 340.5) 171.4 159 370.2) 187.9 
50 297.7) 147.6 105 341.1] 171.7 160 370.6} 188.1 
51 298.6) 148.1 106 341.6] 172.0 161 371.1} 188.4 
52 299.7) 148.7 107 342.3) 172.4 162 371.7) 188.7 
53 300.7] 149.3 108 342.9) 172.7 163 372.0} 188.9 
54 301.6} 149.8 109 343.6] 173.1 164 372.6} 189.2 
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TEMPERATURE OF SATURATED STEAM (Continued) 
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TEMPERATURE OF SATURATED STEAM (Continued) 


Ponts Temp. 
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TEMPERATURE OF SATURATED STEAM (Contin ned) 














yauge 











pes op 

bs,/in.? 

1560 | 602.6 
1570 | 603,5| 317 
‘1580 | 604.4] 318 
1590 | 605.3} 318 
1600 | 606.0} 318 
1610 | 606.9| 319 
1620 | 607.8} 319 
1630 | 608.5) 320 
1640 | 609.4] 320 
1650 | 610.2) 321 
1860. 611.1} 321 
167 i 612.0] 322 
1680: | 612..7| 322 
1690).| 613.4] 823 
1700 | 614.3) 323 
1710 | 615.0} 323 
1720° | 615.9] 324 
1730 | 616.6] 324 
1740 | 617.4] 325 
1750 | 618.3} 325 
1760 | 619.0} 326 
1770 | 619.9} 326 
1780 | 620.6] 327 
1790. | 621.3} 327 
1800 | 622.0] 327 
1810 | 622.8] 328 
1820 | 623.7} 328 
1830 | 624.4) 329 
1840 | 625.1} 329 
1850 | 625.8} 329 
1860 | 626.5] 330 
¥870 | 627.4) 330 
1880 | 628.2] 331 
1890 | 628.9) 331 
1900 | 629.6} 332 
1910 | 630.3] 332 
1920 | 631.0] 332 
1930 31,8] 333 
1940 32.5] 333 
1950 | 633.2) 334 
1960 | 633.9] 334 
1970 634.6) 334 
1980 | 635.4) 335 
1990 | 636.1) 335 
2000 636. 8} 336 
2010 || 637.5) 336 
2020 | 638.2| 336 
2030 639.0] 337 
2040 | 639.5} 337 
2050 640.2] 337 
2060 640.9) 338 
2070. | 641.7| 338 
2080 | 642.4] 339 
2000 | 642.9] 339 
2100 643.6) BE 








2 


* Critical point, 
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PROPERTIES OF 


METRIC AND 


The heat units used are the large calorie, 15° to 16° C and the B.T.U., 62° 
to 63° F. The heat of the liquid, q, is the heat required to raise unit mass of 
water from 0° C (32° F) to the temperature indicated. The heat of vapor- 
ization, 7, is the heat required to fea Bieta unit mass of water at the indicated 
temperature and pressure. Total heat involved, H =r + q. 


The heat of vaporization overcomes external pressure and changes the state 
from liquid to vapor at constant temperature and pressure. If wu is the 














Total pressure, . 
(aauge DEcssure pecet os vane ery 
plus atmospheric | the liquid. * 
pressure) tion. ae work. 
¢ 3 Po} by ky by 3 pty 
5 35/2 OR |e hie lars o.| & Oo. ke 5.3 
Sebls. (ase i@. bee |B ed | 2 oe ee 
Bowes |aog loo | SE| | SE] cd] 88] co | BSS 
ASS Ess) bes (Seal eh|Os | eh | Os | eh) OS | aes 
BRS EOS) See (ses Se (ns | So lus| se) as | ges 
o as | ‘g é Te > i H 
SO [SS5/ as [oak] SS | na!) §¥ | na as ae | Som 
t p p Pp ae* |5 7g r r Pp p t 
0 4.579] 0.00623)0.0886) 0.00) 0.0 | 595.4/1071.7) 565.3 32 
1 4,924) 0.00670/0.0952} 1.01} 1.8 | 594.9)1070.8) 564.7 33.8 
2 5.290) 0.00719/0.1023) 2.02) 3.6 | 594.4/1069.9) 564.0 35.6 
3 5.681} 0.00772|0.1099} 3.03} 5.5 | 593.9)1069.0) 563.4 37.4 
4 6.097) @.00829|0:1179| 4:03}> 723 | 593.3 1068 0) °562. 39.2 
5 6.541) 0.00889/0. 1265} 5.04) ~ 9.1 | 592.8/1067.1) 562.2 41 
6 7.011) 0.00953|0.1356| 6.04) 10.9.) 592.3)1066.1) 561.5 42.8 
7 7.511) 0.01021/0.1453| 7.05) 12.7 | 591.8)1065.2| 560.9 44.6 
8 8.042) 0.01093)0.1555) 8.05) 14.5 591.2 2} 1064.2}. 560.2 46.4 
9 8.606| 0.01170/0.1664) 9.05} 16.3 | 590.7|1063.3) 559.6 48.2 
10 9.205} 0.01252/0.1780) 10.06) 18.1 | 590.2|1062.3) 559.0 50 
11 9.840} 0.01338/0.1903} 11.06] 19.9 | 589.6)1061.3] 558.3 51.8 
12 |10.513| 0.01429/0.2033] 12.06] 21.7 | 589.1/1060.4| 557.7 53.6 
13 [11.226) 0.01526)0.2171) 13.06} 23.5 | 588.6/1059.4) 557.1 55.4 
14 /11.980| 0.01629|0.2317) 14.06) 25.3 | 588.1/1058.5) 556.5 57.2 
15 |12.779| 0.01737/0.2471| 15.06) 27.1 | 587.6)1057.6} 555.9 59 
16 |13.624) 0.01852/0.2635] 16.06} 28.9 | 587.0)/1056.6) 555.2 60.8 
17 (|14.517| 0.01974/0.2807) 17.06) 30.7 | 586.5)1055.7| 554.6 62.6 
18 /|15.460| 0.02102/0.2990} 18.06) 32.5 | 585.9)1054.7} 553.9 64.4 
19 |16.456) 0.02237\0.3182) 19.06) 34.3 | 585.4/1053.8) 553.3 66.2 
20 /|17.51 | 0.02381/0.3386) 20.06) 36.1 | 584.9/1052.8) 552. 68 
24% 18.62 | 0.02532/0.3601) 21.06] 37.9 | 584.4)1051.9] 552.1 69.8 
22 /|19.79 | 0.02691/0.3827| 22.06) 39.7 | 583.9)1051.0) 551.5 71.6 
23 {21.02 | 0.02858/0.4065) 23.06) 41.5 | 588.3/1050.0} 550.8 13.4 
24 /22.32 | 0.03035/0.4316| 24.06) 43.3 | 582.8)1049.1) 550.2 75.2 
25 |23.69 | 0.03221/0.4581|) 25.05) 45.1 | 582.3)1048.1) 549.5 Kia 
26 {25.13 | 0.03417/0.4860| 26.05) 46.9 | 581.8|1047.2| 548.9 78.8 
27 /26.65 | 0.03623/0.5154| 27.05) 48.7 | 581 2/1046.2) 548.2 80.6 
28 /|28.25 | 0.03841/0.5463) 28.05) 50.5 | 580.7/1045.2) 547.6 82.4 
29 (29.94 | 0.04071/0.5790) 29.04) 52.3 | 580.2)1044.3) 547.0 84.2 
80 [31.71 | 0.04311/0.6132| 30.04] 54.1 | 579.6/1043.3) 546.3 86 
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ENGLISH UNITS | wr 
change in volume the external work is pu and the corennonding amount of 
heat is Apw where A is the reciprocal of the mechanical equivalent of heat. 
ise ae gant of the heat of vaporization not used in external work is considered 
n changing the eee from liquid to vaner. The heat required for this 
work Roe, be represented by p = r — Ap 
From Rosbo , Steam and Entropy tables, John Wiley and Sons, Inc., 
palin, by permission.) 














Heats sequiva- Bs 
lent of external ciaiy te vol- Density. | 
work. 
ee ao A 
g oR ve ; = & my : i o 2 
Sr] Be) BS pee] Bleek joo) BS | eee 
f2h) a3 eee iP SAO pas a SA igiten p wae | saws 
23) gH | pa | oS 1 S51 08.] of 28 | ge | Bee 
Sa oo Cae, a) na | mR O om ys 258 a5 vw! 
86) 22) G8 |e) 8 | 385 | Sh |gee| 32 | S8e 
Hor| oO fae cS) a 6) ts) ig © [oral = 
r é 1 1 
: era) ce cr tek oe ae el pam) ioeae | wes Apu Apu 6 T s s =) 5 t 
0 | 30.1 54.2 |0.0000/2.1804| 206.3 3304 | 0.00485/0.000303 MAR ae 
2 1 30.2 54.4 |0.0037|2.1706| 192.7 3087 | 0.00519\0.000324| 33.8 
2 30.4 54.6 |0.0074/2.1609} 180.0 2884 | 0.00556/0.000347) 35.6 
3 30.5 54.8 |0.0110/2.1513) 168.2 2694 | 0.00595)0.000371| 37.4 
4 | 30.5 54.9 /0.0146)2.1416) 157.2 2518 | 0.00636/0.000397) 39.2 
&6 30.6 55.2 /0.0183)2.1320) 147.1 2356 | 0.00680/0.000424; 41 
6 30.8 55.4 |0.0219)2.1225) 137.7 2206 | 0.00726/0.000453| 42.8 
7 30.9 55.6 |0.0256/2.1130} 129.0 2067 | 0.00775/0.000484| 44.6 
8 31.0 55.7 |0.0290|2.1036} 120.9 19387 | 0.00827\0.000516| 46.4 
9 31.1 55.9 |0.0326/2.0943) 113.4 1816 | 0.00882/0.000551) 48.2 
10 31:2 56.1 |0.0361/2.0850| 106.3 1703+ | 0.00941/0.000587| 50 
i 31.3 56.3 |0.0397/2.0758| 99.8 1599 | 0.01002/0.000625| 51.8 
12 31.4 56.5 |0.0433/2.0667| 93.7 1502 0.01067/0.000666|} 53.6 
13 31.5 56.7 |0.0467/2.0576/ 88.1 1411 0.01135;0.000709| 55,4 
14 31.6 56.9 |0.0502/2.0486] 82.9 1327 | 0.01206|0.000754| 57,2 
15 31.7 57.1 |0.0537|2.0396| 77.9 1248 | 0.01283/0.000801) 59 
16 31.8 57.3 |0.0571/2.0308] 73.3 1174 | 0.01364/0.000852) 60,8 
17 31.9 57.4 |0.0607/2.0220) 69.1 1105 0.01447|0.000905| 62.6 
18 32.0 57.6 |0.0641)2.0132) 65.1 1041 0.01536/0.000961| 64.4 
19 32:1 57.8 |0.0675|2.0045| 61.3 982 0.01631/0.001018) 66,2 
20 32.2 58.0 |0.0709}1.9959) 57.8 926 | 0.01730/0.001080! 68 
21 32.3 58.2 |0.0743]1.9873} 54.5 873 0.01835/0.001145| 69.8 
22 32.4 58.4 |0.0776\1.9788) 51.5 824 0.01942/0.001214; 71.6 
23 32.5 58.6 |0.0811)1.9703) 48.60 778 | 0.02058/0.001286) 73.4 
24 32.6 58.8 /|0.0845|1.9620| 45.92 735 0.02178/0.001361) 75.2 
25 32.8 59.0 |0.0878/1.9536) 43.40 695 0.02304/0.001439) TT 
26 32.9 59.2 |0.0911)1.9453) 41.05 657 0.02436)0.001522) 78.8 
27 33.0 59.3 |0.0945)1.9370} 38.83 622 0.02575/0.001608; 80.6 
28 33.1 59.5 |0.0978)1.9288] 36.74 589 0.02722|0.001698| 82.4 
29 33.2 59.7 |0.1011)1.9207| 34.78 557 | 0.02875}0.001795| 84.2 
390 33.3 59.9 |0.1044/1.9126) 32.95 528 0.03035}0.001894; 86 
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Heat of Heat of | Heat equiva- 




















Total pressure. at vaporiza- | lent of inter- 
| the liquid. tion. nal work. 
© ¢ ‘ a ee 
— o te be ra be ~~ 
5 dif 6 lk gal le egal ier So . m7 5 ‘3 
2.3/8, |ase (2 |oe/8. | 98/8. | 98] 8. | eee 
Bo | o & So8 [22 Ca MME: Shel int s)iotenl fue = bel est is) 85 
APS Eas) 8S Esa BP (PS | ERR ge} ps ABE 
Bes G8) Ses [262 cc [HS |ae U8 | aq | Sl oee 
c= is . 5 . o 

E80 [58] Fa8 eed) Se | a1 Se) ae | Se) Be | aoe 

t P Pp q q r r Pp p t 

31 33.57) 0.04564/0.6492| 31.04, 55.9) 579.1/1042.4) 545.7 982.2 87.8 

32 35.53} 0.04830/0.6871| 32.04] 57.7| 578.6/1041.4) 545.1 981.0 89.6 

33 37.59| 0.05111/0.7269] 33.04) 59.5) 578.0/1040.4| 544.4 979.9 91.4 . 

34 39.75| 0.05404|0.7687| 34.03] 61.3) 577.4|1039.4) 543.7 978.7 93.2 

35 42.02] 0.05713/0.8126| 35.03) 63.1) 576.9)1038.5) 543.1 977.6 95 . 

36 44.40] 0.06037/0.8586]-36.03| 64.9] 576.4|1037.5| 542.5 976.4 96.8 

37 46.90} 0.06376|0.9068} 37.02 66.6] 575.8|1036.5) 541.8) 975.2 98.6 

38 49.51| 0.06731\0.9574| 38.02| 68.4/ 575.3/1035.5| 541.2 974.0 | 100.4 

39 52.26) 0.07105\1.0105| 39.02] 70.2) 574.7)1034.5) 540.5 972.8 | 102.2 

40 55.13] 0.07495|1.0661| 40.02) 72.0] 574.2|1033.5|) 539.9 971.7 | 104 

41 58.14) 0.07905|1.1243} 41.01) 73.8 573.6;1032.5| 539.2} 970.5 | 105.8 

42 61.30| 0.08334/1.1854} 42.01) 75.6] 573.1)1031.5 538.6) 969.3 | 107.6 

43 64.59] 0.08782/1.2492| 43.01] 77.4] 572.5)1030.5 537.9] 968.2 | 109.4 

44 68.05] 0.0925211.3159| 44.01] 79.2} 571.9}1029.4) 537.2 966.9 | 111.2 

45 71.66] 0.09743|1.3858| 45.00] 81.0] 571.3/1028.4 536.5] 965.7 | 113 

46 75-43) 0.10256/1.4587| 46.00) 82.8] 570.8)1027.4 535.8| 964.5 | 114.8 

47 79.38] 0.10792|1.5350| 47.00} 84.6] 570.2/1026.4) 535.1 963.3 | 116.6 

48 83.50| 0.11353/1.6147| 48.00} 86.4} 569.6)1025.3) 534.4 962.0 | 118.4 

49 87.80) 0.11937/1.6979) 48.99] 88.2} 569.0/1024.3 533.7] 960.8 | 120.2 

50 92.30} 0.12549/1.7849| 49.99} 90.0) 568.4/1023.2) 5383.0 959.6 | 122 

51 96.99| 0.13187/1.8756| 50.99] 91.8] 567.8)1022.2 532.3} 958.4 | 123.8 

62 101.88] 0.13852)1.9701| 51.99) 93.6 567 .3/1021.2! 531.7} 957.2 125.6 

53 |106.99| 0.14546|2.0689) 52.99] 95.4) 566.8 1020.2! 531.1] 956.0 | 127.4 

54 |112.30|} 0.15268/2.172 | 53.98) 97.2) 566.2 1019.1) 530.4| 954.7 | 129.2 

65 1117.85) 0.16023/2.279 | 54.98) 99.0} 565.6)1018 1] 529-7) 953.5 | 131 

56 123.61} 0.16806|2.390 | 55.98} 100.8) 565.1)1017 1} 529.1] | 952.3 | 132.8 

57 129.63) 0.17624/2.506 | 56.98} 102.6] 564.5)1016 1} 528.4] 951.1] 134.6 

58 135.89} 0.18475|2.627 | 57.98| 104.4 563.9/1015.1 527.7; 949.9 | 186.4 

59 142.41] 0.19362)2.754 | 58.97) 106.2) 563 4/1014.1| 527.1] 948.7 | 138.2 

60 149.19} 0.20284|2.885 | 59.97) 108.0) 562.8 1013.1) 526.4) 947.5 | 140 

61 1156.24] 0.21242/3.021 | 60.97} 109.8} 562.2 1012.0) 525.7} 946.3 | 141.8 

62 163.58] 0.2224 |3.163 | 61.97) 111.6) 561.7 1011.0] 525.1) 945.1 | 143.€ 

63 171.20! 0.2328 |3.310 | 62.97] 113.4/ 561.1 1009.9} 524.4] 943.8 | 145.4 

64 1|179.13] 0.2435 |3.464 | 63.98) 115.2) 560 5|1008.9| 523.7| 942.6 | 147.2 

65 187.36) 0.2547 |3.623 | 64,98) 117.0 559.9} 1007.8} 523.0} 941.3 | 149 

66 195.92] 0.2664 |3.789 | 65.98} 118.8) 559.3 1006.8| 522.3} 940.1 | 150.8 

67 |204.80| 0.2784 |3.960 | 66.98} 120.6) 558.8 1005.8| 521.7) 938.9 | 152.6 

68 [214.02] 0.2910 |4.139 | 67.98) 122.4 558.2|1004.7| 521,0| 937.6 | 154.4 

69 |223.58] 0.3040 |4.324 | 68,98) 124.2 557.6|1003.6| 520.3] 936.3 | 166.2 

70 1233.53] 0.3175 |4.516 | 69.98! 126.0 556.9/1002.5| 519.5! 935.0 | 158 
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WOrk. 


Calories per . 
kilogram. 


fe 
g 


See 


S S88 S88 See. 


wo 
a 
iS] 


37. 
37.4 


B.T.U. per 
pound. — 


po 
= 


P 


SSS SF LkP ASS SSF See eee 222 ess Bas 


to NM BON SRY COM BHD WOM wee Naw NOM Yaw Ho oA 


2S 222 a 
S SSS SaS 


Qa 
i) 
non 








So 
i] 
bo 
i 
wo 
i 


\o 298211 


Entropy of 


RE Bee a vaporization. 


. 8650 





8572 
8417 


8341 
8265 
8189 


8113 
- 7963 


. 7889) 
7815 
1742 


7669 
7597 
7525 


. 7454 
7383 
7312 


7242 
7173 
7104 


-7035 
6967 
. 6899 


6831 
“6696 
8629 
6563 

6497 
6431 


. 6366 
. 6300 





6235 


Specific vol- 
ume. 


meters per 


Cubie 


S88 


BSe 


ror Anam ons “10200 
ores ore 
ano mom 


on 
4 


1371 





per pound. 


Cubic feet 


to 
= 
_ 
ae 


_ 
oo 
w 
wal anawo 


_ 
cs 
a 

row 


a 


_ 

bo 
we 

NAD Wwe 

= ppg pa 

iT 

by 

bo 


95.1 
91.3 
87.6 
84.1 


80.7 





Density. 


Kilos per 
«| cubic 
meter, 


0.03201 
0.03376 
0.03561 


0.03757 
0.03960 
0.04170 


0.04390 
0.04619 
0.04859 


0.0511 
0.0537 
0.0565 


0.0595 
0.0625 
0.0656 


0.0688 
0.0722 
0.0757 


0.0794 
0.0832 
0.0872 


Pounds per 
cubic foot. 


co | be 


0.002345 
0.002471 
0.002603 


0.002740 
0.002884 
0.003033 


0.903190 
0.003356 
0.003530 


0.003711 
0.003899 
0.004092 


0.004292 
0.004502 
0.004724 


0.00495 
0.00519 
0.00544 


0.00570 
0.00596 
0.00624 


0.00653 
0.00683 
0.00713 


0.00746 
0.00779 
0.00814 


0.00850 
0.00887 
0.00926 


0.00966 
0.01008 





1905 
1984 


0.01051 
0.01095 
0.01142 
0.01189 


0.01239 





ees 
renheit, 


fh 


Temperature, 
‘a 


de 
F 


129.2 


131 
132.8 
134.6 


136.4 
138.2 
140 


141.8 
143.6 
145.4 


147.2 
149 
150.8 


152.6 
154.4 
156.2 


158 






Centigrade. 


Temperature, 
degrees 


+ 


92: 


101 
103 
104 
105 
106 
107 
108 
109 


110 
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Millimeters 
of mer- 
cury. 


ao 
rS 
DR 
rt OO et 


o 
oo 
> 

BENS OnE 





3 
cas Ss! 
mon Owe 








ase oe 


ae pe bik ek 


_ 


Kilograms 


per square 
centimeter. 


Total pressure. 


Pounds per 
square 
inch 





14.697 


15.229 
15.778 
16.342 


16,923 
17.522 
18.137 


18.769 
19.420 
20.089 





20.777 








Heat of 
the liquid. 


kilogram. 
B.T.U. per 
pound. 


Calories per 


2 
C= 


127.8 
129.6 
131.4 


133.2 
135.0 
136.8 


138.6 
140.4 
142.2 


144.0 
145.8 
147.6 


149.4 
151.2 
153.1 


154.9 
156.7 
158.5 


160.3 
162, 
163. 


165. 
167. 
169. 


171. 
174. 


176. 
178. 
180. 


182. 
183 
185. 


187. 
189. 
191 


193. 
194. 
196. 


70.98 
71.99 
72.99) 
73.99 
76.00 
77.00 
78.00 
79.01 
80.01 
$1.02 
82.02 
83 .03 
84.03 
85.04 
86 .04 
87.05 
88.06 
89.06 
90.07 
91.08 
92.08 
94.10 
95.11 
97.12 
98.13 
100. 
101. 
102. 
103. 


104. 





tot bv 
WARM WOM Wan one 


S 
ao 
wrr rrwr 
NOS NRO 0K 





wo 





ot 
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Heat of 
vaporiza- 
tion. 


kilogram. 
B.T.U.. per 
pound. 


Calories per 








543 
543 
542. 


541.9 
541.2 
540.6 


539.9 
539.3 
538.7 


538.1 
537.4 
536.8 


536.2 
535.6) ¢ 
534.9 
534.2 


533.6 
532.9 


o 
Ps 
~ 

Hes Won wow 








532.3 





Heat equiva- 
lent of inter- 
nal work. 


Calories per 
kilogram. 


915.0 
91317 
912.5. 








Temperature, 


~~ d 
’ Fahrenheit. 
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Heat equiva- 
lent of external secant vol- Density. 
work. — r vets 
S 4G | = 
5 3 : aC ae ; g 4 
2 = Bed] ee [se |se| 2 LS sole § 
8: 8 oS >. rst p 15 3 : bss! 5.8 8 
OS) . = =a Silisesas > BLO Saat go 2 

be [= P og} eo | 28 a ems 3.3 £ 
gos a3 HS | $5| 82/585) 35 | ese 53 | ews 
Bn Pte Eta Ree ES) i} ated aed 2 oak | ade 

t) | pw} ape | 0 | 4 = 1 , 

i | | 8 8 

ALF 37.6 67.6 |0.2311)1.6171] 4.838 77.5 0.2067 | 0.01290) 159.8 
> 3t-7 67.8 |0.2340)1.6107| 4.647 74.4 0.2152 | 0 01344) 161.6 
73 37.8 68.0 |0.2369)1.6044) 4.466 71.5 0.2239 | 0.01398) 168.4 
74 37.9 68.2 -|0.2398}1 5981) 4.294 68.8 0.2329 | 0.01453) 165.2 

75 | 38.0 68.5. 0.2427/1.5918) 4.130 66.2 0.2421 | 0.01510; 167 
“76 |} 38.1 68.6 |0.2456/1.5856) 3.973 63.7 0.2517 | 0.01570) 168.8 

a | 

rik - 38.2 68.8 |0.2484)1.5793} 3.822 61.2 0.2616 | 0.01634) 170.6 
78 | 38.3 68.9 |0.2513)1.5731) 3.676 58.8 0.2720 | 0.01700) 172.4 
19 |) 38.4 69.1 |0.2541/1.5670| 3.537 56.6 0.2827 | 0.01767) 174.2 

80} 38.5 69.3 |0.2570,1.5609) 3.404 54.5 0.2938 | 0.01835) 176 
81 38.6 69.5 |0.2598/1.5548| 3.277 52.5 | 0.3052 | 0.01905) 177-8 
‘82 38.7 69.7 0.2626)1.5487) 3.156 50.6 0.3168 | 0.01976; 179.6 
‘83 F 38.8 69.9 |0.2654)1.5426) 3.040 48.71 | 0.3289 | 0.02053) 181.4 
84 38.9 70.0 |0.2682)1.5366| 2.929 46.92 | 0.3414 | 0.02131) 183.2 

85 39.0 70:2 |0.2711|1.5307} 2.824 45.23 | 0.3541 | 0.02211) 185 
86} 39.1 70.4 |0.2739|1.5247| | 2.723 43.62 | 0.3672 | 0.02293) 186.8 
$87} 39.2°) 70.6 |0.2767\1.5187) 2.627 42.08 | 0.3807 ; 0.02376) 188.6 
88 39.3) 70.7 |0.2795/.1.5128) 2.534 40.59 |.0.3946 | 0.02463) 190.4 
89°} 39.4 70.9 \0.2823/1.5069| 2.444 39.15) 0.4091 | 0.02554) 192:2 

90 39.5 71.0 |0.2851)1.5010) 2.358 37.77 | 0 4241. | 0.02648} 194 
91-| 39.6 | 71.3- |0.2879)1.4952| 2.275 36.45 | 0.4395 | 0.02743} 196.8 
92°} 39.7 71.5 |0.2906)1.4894| 2.197 35.19 | 0.4552 | 0.02842, 197.6 
93) 39.8 71.6 |0.2934)1 4836) 2.122 34.00 | 0.4713 | 0.02941) 199.4 
94 39.9 71.8 |0.2961/1.4779| 2.050 32.86 | 0.4878 | 0.03043) 201.2 

95 40.0 72.0 |0.2989)1.4723} 1.980 31.75 | 0.505 | 0.03149) 208 
96 40.1 72.1 |0.3016|1.4666) 1.913 30.67. | 0.523 0.03260| 204.8 
97 40.2 | 72.3 |0.3043/1.4609| 1.849 29.63 | 0.541 0.03375} 206.6 

| | 

98 40.3 72.5. 10.3070|1.4552| 1.787 28.64 | 0.560 | 0 03492) 208.4 
99 40.4 72.6 \0.3097)1.4496) 1.728 27.69 | 0 579 | 0.03611) 210.2 

100 40.5 72.8 |0.3125)1.4441) 1 671 26.78 | 0.598 0.03734 212 
101°} 40.6 | 73.0 |0.3152)1.4386, 1.617 25.90 | 0.618 0.03861; 213.8 
102 40.6 73 2 |0.3179)1.4330| 1.564 25.06 | 0.639 0.03990; 215.6 
103 40.7 73.3 |0.3205)1.4275) 1.514 24.25 | 0.661 0.04124; 217.4 
104 40 8 73.5° |0.3232/1.4220) 1.465 | 23.47 | 0.683 0.04261) 219.2 

105 40.9 73.7 |0.3259,1.4165] 1.419 22.73 | 0.705 0.04400} 221 
106 41.0 73.8 |0.3286\1.4111) 1.374 22.01 | 0.728 0. 04543} 222.8 
107 | 411 74.0 |0.3312/1.4057| 1.331 21,31 | 0.751 0.04692} 224.6 
108 41.2 74.2 : | 0.04845} 226.4 
199 41.3 74.3 0.0500 | 228.2 

41.4 74.5 0.0516 











Temperature, 
degrees 
Centigrade. 


is 


Be 
bo 


113 
114 
116. 
117 
119 
120 
121 
122 
123 
124 
125 
126 
127 

128 
129 

“131 
132 
133 
134 
135 
136 
137 
138 
140 
141 
142 
143 
144 
146 
147 
148 
149 


150 
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’ Total pressure. 


of mer- 


Millimeters 
eury. 


P 


1111.1 
1148.7 
1187.4 


1227.1 
1267.9 
1309.8 


1352.8 





1397.0 
1442.4 


1488.9 
1536.6 
1585.7 


1636.0 
1687.5 
1740.5 


1794.7 
1850.3 
1907.3 


1965.8 
2025.6 
2086.9 


2149.8 
2214.0 
2280.0 


2347.5 
2416.5 
2487.3 


2559.7 
2633.8 
2709.5 


2787.1 
2866.4 
2947.7 
3030.5 


3115.3 
3202.1 


3290.8 
3381.3 
3474 0 


3568.7 











per square 
centimeter. 


Kilograms 


3 


1.5106 
5617 
6144 


6684 
. 7238 
.7808 


. 8393 
.8993 
9611 


0243 
0891 
1556 


2241 
2943 
3663 


4401 
5156 
5931 


6726 
7540 
8373 


9227 
0101 
0999 


1916 
2854 
3816 


4801 


a 


torr bor bo 


born brwr 


~ ~~ ae > mow ww wow wwr 
~ 
oo 
oS 


Pounds per 


21 
22 
22 


23 
24 
25 


26 
27 
27 


28 
29 
30 





31 
32 
33 
34 
35 
36 
38 
3u 
40 
41 
42 
44 


45 


61 


65 





69 


46. 
48. 
49. 
50. 
§2. 
53. 
55. 
57. 
58. 
60. 
63. 
67. 


square 
inch 


Pp 


486 
214 
962 


729 
518 
.328 


.160 
015 
-893 


. 792 
715 
664 


.637 
64 
-66 


71 





78 
8 


01 
17 
-36 
57 
81 
09 


39 
73 
10 


50 
93 
39 


89 
43 
00 
60 
24 
92 
64 
39 
18 


01 











Heat, of 
the liquid. 
“I 
Ba |e 
of | 
so |} Da 
mo) +28 
cag fe 8 
6) ~Q 

Qi} ad 
111.3) 200.3 
112.3}, 202.1 
113.3] 203.9 
114.3} 205.8 
115.3} 207.6 
-116.4} 209.4 
117.4] 211.2 
118.4} 213.0 
119.4) 214.9 
120.4) 216.7 
121.4) 218.5 
122.5] 220.4 
123.5}: 222.2 
124.5} 224.1 
125.5) 225.9 
126.5} 227.7 
127 .5}-229.5 
128.6); 231.4 
129.6) 233.3 
130.6} 235.1 
131.6) 236.9 
132.6} 238.7 
133.7) 240.6 
134.7) 242.4 
135.7) 244.2 
136.7! 246.0 
137.7) 247.9 
138.8) 249.7 
139.8} 251.6 
140.8) 253.4 
141.8) 255.3 
142.8) 257.1 
143.9} 259.0 
144.9) 260.8 
145.9] 262.7 
146.9) 264.5 
148.0} 266.4 
149.0] 268.2 
150.0) 270.1 

0 


— 
a 
nw 
a 
_ 
oc 





| PROPERTIES OF 
Heat of | Heat equiva- 
vaporiza- | lent of inter- | 
tion. _nal work. 
Bul | 3S fs 
Be |S | Pee) AeA) Seas 
ge |g | 82] gel Ras 
B/D | ew) PEs] aes 
S2/43|22] H3°| EBs 
ag . ao -a | On 
om Petia O™ q & noe 
r r p p ts 
531.6] 956.9) 490.2; 882.3] 231.8 
530.9) 955.7| 489.4) 880.9 | 233.6 
530.3] 954.5] 488.7] 879.5 | 236.4 
529.6] 953.3] 487.9] 878.2 | 237.2 
528.9] 952.1) 487.1] 876.8 | 239 
528 .2| 950.8) 486.3} 875.4.| 240.8 
527.5] 949.5] 485.5] 873.9 | 242.6 
526.9| 948.4] 484.8] 872.6 | 244.4 
526.2] 947.2] 484.0] 871.3 | 246.2 
525.6] 946.0] 483.4) 870.0 | 248 
524.9] 944.8] 482.6] 868.6 | 249.8 
524.2|.943.5| 481.8] 867.1 | 251.6 
523.5) 942.3) 481.0] 865.8 | 253.4 
522.8) 941.0) 480.2) 864.3 | 255.2 
522.1) 939.8] 479.4] 863.0 | 257 
521.4] 938.6] 478.6] 861.6 | 258.8 
520.7|, 937.3] 477.8] 860.2] 260.6 
520.0) 936.1) 477.0) 858.8 | 262.4 
519.3] 934.8] 476.3) 857.4 | 264.2 
518.6] 933.6] 475.5] 256.0 | 266, 
517.9] 932.3] 474.7] 854.6 | 267.8 
517.3] 931.1) 474.0] 853.2.| 269.6 
516.6) 929.8) 473.3} 851.8 | 271.4 
515.9] 928.5] 472.5] 850.4 | 273.2 
515.1] 927.2] 471.6} 848.9] 275 
514.4] 925.9] 470.8] 847.5 | 276.8 
513.7| 924.6] 470.1] 846.1 | 278.6 
513.0] 923.3) 469.3] 844.6 | 280.4 
512.3] 922.1] 468.5] 843.3 | 282.2 
511.5) 920.7} 467.6] 841.8 | 284 
| 510.7] 919.3] 466.8] 840.2] 285.8 
510.1) 918.1) 466,1) 838.9 | 287.6 
509.3) 916.7} 465.3] 837.4 | 289.4 
508.6/.915.4] 464.4] 835.9, | 291.2 
507.8] 914.1) 463.6] 834.5 | 293, 
507.1) 912.8] 462,8] $33.1 | 294.8 
506.4] 911.5} 462.0] 831.6 | 296.6 
505.6] 910.1] 461.2} 830.1 | 298.4 
504.9) 908.8] 460.4] 828.7 | 300.2 
504.1) 907.41 459.5! 827.2.] 302 
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Heat equiva- : fe 
lent of external nines sae vol Density. 
work. e 

- wi M =. 
oO * ~~ 8 o q 
be Aor be ; 3 3) 
oa) Eee) ge ie [se] & jisk |, | RB VES 
Egh| sa aol > >S 2 OF alae = | 2a 
OS-—| OF 3 eg | QE ke al Bok 3 B85 
Bee) EB Pe og | os] ied. | of | 2.29 oem Qee 
Be8| ae | He |ee\e2\S8s| 38 | S32] 32 | BS 
Be On F-iael am fea O “4 OD ™ ig © 2°? aor 

5 1 1 

t Apu Apu 6 oa 8 8 3 = t 
111 41.4 74.6 |0.3418}1.3842) 1.172 18.77 0.853 | 0.0533 | 231.8 
112 41.5 74.8 |0.3445/1.3789) 1.136 18.20 0.880 | 0.0550 | 233.6 
113 41.6 75.0 |0.3471/1.3736} 1.101 17.64 0.908 | 0.0567 | 235.4 
114 41.7 75.1 |0.3498)1.3683 1.068 17.10 0.936 | 0.0585 | 237.2 

115 41.8 75.3 |0.3524/1.3631}) 1.036 16.59 0.965 | 0.0603 | 23 
116 41.9 75.4 |0.3550/1.3579| 1.005 16.09 0.995 | 0.0622 | 240.8 
) 41g 42.0 75.6 |0.3576)1.3527| 0.9746 | 15.61 1.026 | 0.0641 | 242.6 
118 42.1 75.8 |0.3602)1.3475) 0.9460 | 15.16 1.057 | 0.0659 | 244.4 
119 42.2 75.9 |0.3628/1.3423} 0.9183 | 14.72 1.089 '| 0.0679 | 246.2 

120 422 76.0 |0.3654/1.3372} 0.8914 | 14.28 1.1227} 0.0700 | 248 
121 42.3 76.2 |0.3680)1.3321) 0.8653 | 13.86 1.156 | 0.0721 | 249.8 
122 42.4 76.4 |0.3705/1.3269]} 0.8401 | 13.46 1.190 | 0.0743 | 251.6 
123 42.5 76.5 |0.3731/1.3218| 0.8158 | 13.07 1.226 | 0.0765 | 253.4 
124 42.6 76.7 |0.3756)1.3167| 0.7924 | 12.69 1.262 | 0.0788 | 255.2 

125 42.7 76.8 |0.3782)1.3117| 0.7698 | 12.33 1.299 | 0.0811 | 257 
_ 126 42.8 77.0 \0.3807/1.3067| 0.7479 | 11.98 1.337 | 0.0835 | 258.8 
127 42.9 77.1 |0.3833)1.3017| 0.7267 | 11.64 1.376 | 0.0859 | 260.6 
128 43.0 77.3 |0.3858)1.2967) 0.7063 | 11.32 + 1.416 | 0.0883 | 262.4 
129 43.0 77.4 |0.3884/1.2917| 0.6867 | 11.00 "| 1.456 | 0.0909 | 264.2 

130 43.1 77.6 |0.3909)1.2868) 0.6677 | 10.70 1.498 | 0.0935 | 266 
131 43.2 77.7 \0.3934)1.2818) 0.6493 | 10.40 1.540 | 0.0961 | 267.8 
132 43.3 77.9 |0.3959'1.2769) 0.6315 | 10.12 1.583 | 0.0988 | 269.6 
133 43.3 78.0 |0.3985 1.2720} 0.6142 9.839 1.628 | 0.1016 | 271.4 
134 43.4 78.1 |0.4010)1.2672) 0.5974 9.569 1.674 | 0.1045 | 273.2 

135 43.5 78.3 |0.4035/1.2623) 0.5812 9.309 1.721 | 0.1074 | 275 
136 43.6 | 78.4 |0.4060,1.2574| 0.5656 9.060 1.768 | 0.1104 | 276.8 
137 43.6 78.5 |0.4085/1.2526] 0.5506 8.820 1.816 | 0.1134 | 278:6 
138 43.7 78.7 |0.4110'1.2479| 0.5361 8.587 1.865 | 0.1165 | 280.4 
139 43.8 78.8 |0.4135/1.2431) 0.5219 8.360 1.916 | 0.1196 | 282.2 

140 43.9 78.9 |0.4160/1.2383) 0.5081 8.140 1.963 | 0.1229 | 284 
141 43.9 79.1 |0.4185'1.2335} 0.4948 7.926 2.021 | 0.1262 | 285.8 
142 44.0 79.2 |0.4209 1.2288) 0.4819 7.719 2.075 | 0.1296 | 287.6 
143 44.0 79.3 |0.4234,1.2241) 0.4694 7.519 2.130 | 0.1330 | 289.4 
144 44.2 79.5 |0.4259)1.2194) 0.4574 7.326 2.186 | 0.1365 | 291.2 

145 44.2 79.6 |0.4283)1.2147| 0.4457 7.139 2.244 | 0.1401 | 293 
146 44.3 79.7 |0.4307)1.2100) 0.4343 6.957 2.303 | 0.1437 | 294.8 
147 44.4 79.9 |0.4332)/1.2054} 0.4232 6.780 2.363 | 0.1475 | 296.6 
148 44.4 80.0 |0.4856)1.2008) 0.4125 6.609 2.424 | 0.1513 | 298.4 
149 44.5 80.1 |[0.4880)1.1962| 0.4022 6.443 2.486 | 0.1552 | 300.2 

44.6 80.2 \0.4405}1. 2 0 
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Heat of 

Total pressure. the liquid. 

2 oe w 5. a 
S| 8s i& jaa] 8. 
OR Sog.j.ao BS | Bers 
ees Shae 86 | Se 
BAR) PLS (sSd)60 1-3 
S38 GAs joes eu ek 
Pp p p q q 
366513) 4.984 | 70.88] 152.1) 273.8 
3764.1], 5.118 | 72.79] 153.1} 275.6 
3864.9) 5.255 | 74.74] 154.1] 277.4 
3968 |) 5,395.4 76.73) 155.1] 279.2 
4073. | 5.538| 78.76} 156.2| 281.1 
4181 | 5.684 | 80.84] 157.2) 283.0 
4290° | 5.838 | 82.96] 158.2) 284.8 
4402 | 5.985 | 85.12] 159.3) 286.7 
4517 | 6.141 | 87.33] 160.3) 288.5 
4633 | 6.300'| 89.59] 161.3) 290.4 
4752 | 6.462 | 91.89] 162.3) 292.2 
4874 | 6.628 | 94.25] 163.4) 204.1 
4998 | 6.796 | 96.65] 164.4) 295.9 
5124 | 6.967 | 99.09] 165.4) 297.7 
5253. |) 7.142 |101.58| 166.5} 29916 
5384 | 7.320 '/104. 11] 167.5} 301.5 
5518 | 7.502 |106.71| 168.5} 303.3 
5655. | 7.688 '|109.35| 169.5} 305.1 
5794" | 7.877 112.04] 170.6] 307.0 
5937 | 8.071 |114.79] 171.6] 308.9 
6081 | 8.268 117.59] 172.6} 310.7 
6229 | 8.469 /120.45| 173.7] 312.6 
6379 | 8.673 |123.36| 174.7) 314.5 
6533 | 8.882 126.33) 175.7] 316.3 
6689 | 9.094 |129.35] 176.8] 31812 
6848 | 9.310 /132.43| 177.8] 320.0 
7010 | 9.531 |135.56| 178.8) 321.8 
7175) 9.755 1138.75] 179.9) 323.7 
7343 | 9.983 |142.00] 180.9] 325.6 
7514 | 10.216 |145.30| 181.9] 327.5 
7688 | 10.453 |148.67| 183.0) 329.3 
7866. |\10.695 |152.11| 184.0] 331.2 
8046 | 10.940 |155.60/ 185.0] 333.0 
230° | 11.189 159.15] 186.1] 334.9 
8417 | 11.444 |162.77| 187.1) 336.8 
S608 | 11.703 |166.46| 188.1] 338.6 
\gs02 | 11.967 |170.21) 189.2} 340.5 
s999 | 12.235 |174.02| 190.2] 342.4 
9200 | 12.508 |177.90| 191.2} 344.2 
\9404_ | 12.786 |181.85] 192.3) 346.1 


6 





Heat of 


vaporiza- 
tion. 


Calories per 
kilogram, 


— 
© 
tS 
CAN BES APH ON 


-~ 
a 
03 
RON OOH 





B.T.U. per 
pound. 


906 .1 
904.7 
903 .3 


901.9 
900.5 
899.2 


897.8 
896.5 
895.1 


893.7 
892.3 
890.9 


889.5 
888.1 
886.7 


885. 
883. 
882. 


4 
i] 
5 
881.0 
879.6 
878.3 
876.9 
4 
873.9 
872.4 
0 

5 


871. 
869. 


868.1 
866.6 
1 


863 
862 
860 


6 
2 
7 
859.2 
857.7 
856.3 
7 

2 

7 


854. 
853 


2) 851. 


850 .2 








1 ne. 
HANDBOOK OF CHEMISTRY AND) PHYSICS ; 
| PROPERTIES) OF | 


Heat equiva } 
lent. of inter-.|) 


nal work. 


Calories per 
kilogram, 





per 


786.2 


784.7 
783 
781.8 


779.9 
778.4 
776.9 


775.3 
773.7 
772.2 


770.5 
768.9 
767.4 


765.8 





ature, 


per, 
ees 
‘Fahrenheit. 


Tem 
< 


314.6 
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SATURATED: STEAM (Continued) 
Heat equiva: Ti babe ee 
lent of external Syeute yo Density. 
s ‘work. © 2 ; 
: “3 Z 
§ 3 oh ° eye : F 2 43 
ee ees |e |e | ¢ 9g pei) 8 3 
gee) of | 8; le, |et|-= | Bile..| SE | eee 
‘ oo lac] ad Qk he em 3 Qu Le ovo 
a < a Pa Om | 09 | OW. o 20 Koh) 52% 
gos 68.|\ 8 | 82/55) sss {ae f Sse | SS) gee 
O| S28. o8, | ae | AS | Seal SA [ees] 58. | ose 
Boy OS] AS |r |O 6) i a a 
t | Apu | Apu | 6 | = 8 é 4 t 
T s s 
151 | 44.6 | 80.4 |0.4420|1.1870| 0.3824 | 6.126 | 2.615 | 0.1632 | 303.8 
452°| 44.7. | “80.5 |0.4453/1.1824| 0.3729 | 5.974 |) 2.682 | 0.1674 | 305.6 
453°) 44.8 | 80.6 |0.4477/1.1778| 0.3637 | 5.826 | 2.750 | 0.1716 | 807.4 
154 | 44.8 | 80.7 |0.4501/1.1733| 0.3548 | 5.683 | 2.818 | 0.1759 | 309.2 
455°} 44.9 | 80.9 |0.4525|/1.1688| 0.3463 | 5.546'| 2.888.) 0.1803 | 311 
166°) 45.0 | 81.0 |0.4549/1.1644) 0.3380 | 5.413 || 2.959 | 0.1847 | $12.8 
157 | 45.0 | 81.1 |0.4573/1.1599| 0.3298 | 5.282 | 3.032 | 0.1893 | 314.6 
458°) 45.1) | 81.2 |0.4596/1.1554| 0.3218 | 5.154 | 3.108 | 0.1940 | 316.4 
159} 45.2 | 81.4 |0.4620|1. 1509] 0.3140} 5.029 | 3.185 | 0.1988 | 318.2 
160 | 45.3 | 81.5 |0.4644/1.1465| 0.3063 | 4.906 | 3.265 | 0.2038 | 320 
162°) 45.3. | 81.6 |0.4668/1. 1421] 0.2989 | 4.789 | 3.345 | 0.2088 | $21.8 
162'| 45.4. | 81.7 |0.4692/1.1377| 0.2920 | 4.677 | 3.425.) 0.2138 | 323.6 
163 | 45.5 | 81.8 |0.4715/1.1333] 0.2855 | 4.571 | 3.503 | 0.2188 | 325.4 
164| 45.5. | 81.9 |0.4739}1.1289] 0.2792 | 4.469}. 3.582 | 0.2238 | 327.2 
465 | 45.6 | 82.0 |0.4763)1.1245} 0.2729 | 4.368} 3.664 | 0.2280 | 329 
166 | 45.6 | 82.1 /0.4786|1.1202| 0.2666 | 4.268 | 3.751 | 0.2343 | 330.8 
467!) 45.7 | 82.2 |0.4810/1.1159] 0.2603 | 4.168 | 3.842 | 0.2399 | 332.6 
68'| 45.7 | 82.4 |0.4833/1.1115| 0.2540 | 4.070.| 3.937 | 0.2457 | 334.4 
169 | 45.8 | 82.5 |0.4857/1.1072| 0.2480 | 3.975 | 4.032 | 0.2516 | 336.2 
170°) 45.9 | ‘82.6 /04880/1.1029] 0.2423 || 3.883 | 4.127 | 0.2575 | 338 
171'| 46.0 | 82.7 |0.4903/1.0987| 0.2368 | 3.794 | 4.223 | 0.2636 | 339.8 
172 | 46.0 | 82.8 |0.4926|1.0944| 0.2314 | 3.709 | 4.322 | 0.2696 | 341.6 
173°) 46.1 | 82.9 {0.4949/1.0901| 0.2262 | 3.626 | 4.421 | 0.2758 | 343.4 
174°| 46.1 | 83.0 |0.4972/1.0859| 0.2212 | 3.545 | 4.521 | 0.2821 | 345.2 
175 | 46.2 | 83.1 |0.4995/1.0817| 0.2164 | 3.467 | 4.621 | 0.2884 | 347 
196'| 46.2 | 83.2 |0.5018/1.0775| 0.2117 | 3.301 | 4.724 | 0.2949 | 348.8 
477 | 46.3 | 83.3 |0.5041|1.0733| 0.2072 | 3.318 | 4.826 | 0.3014 | 360.6 
178 | 46.3 | 83.4 /0.5064/1.0691| 0.2027 | 3.247 | 4.933 | 0.3080 | 352.4 
479°| 46.4. | 83.5 |0.5087/1.0649] 0.1983 | 3.177 | 5.04 | 0.3148 | 354.2 
180 | 46.4 | 83.6 |0.5110/1.0608| 0.1941 | 3.109 | 5,15 | 0.3217 | 356 
181 | 46.5 | 83.7 |0.5133|1.0567| 0.1899 | 3.041 | 5.27 | 0.3288 | 357.8 
182 | 46.5 | 83.8 |0.5156|1.0525| 0.1857 | 2.974] 5.38 | 0.3362 | 359.6 
183 | 46.6 | 83.8 |0.5178|/1.0484| 0.1817 | 2.911 | 5.50 | 0.3435 | 361.4 
184 | 46.6 | 83.9 |0.5201/1.0443| 0.1778 | 2.849 | 5.62 | 0.3510 | 363.2 
185 | 46.7 | 84.0 |0.5224/1.0403| 0.1740 | 2.787] 5.75 | 0.3588 | 365 
186 | 46.7 | 84.1 |0.5246/1.0362| 0.1702 | 2.727 | 5.88 | 0.3667 | 366.8 
187 | 46.8 | 84.2 |0.5269/1.0321| 0.1666 | 2.669 | 6.00 | 0.3746 | 368.6 
188 | 46.8 | 84.3 |0.5291/1.0280| 0.1632 | 2.614] 6.13 | 0.3826 | 370.4 
189 | 46.9 | 84.3 |0.5314|1.0240| 0.1598 | 2.560 | 6.26 | 0.3906 | 372.2 
190 | 46.9 | 84.4 10.5336/1.02001 0.1565 |_ 2.507 | 6.39 | 0.3989 | 374 
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Heat of 1 
Total pressure. Srvars lent of inter- 
the liquid. nal work. 

te 25 a 5 be 5 be 5 be g = 
S-|g8sja -|9d)8 | 81/8 | ee) gee lee 
2% | ¢o6 jee | 88/3/82) -3| 88] -o | $85 
Ges] G95 [Sec  ee/Ds | eh |/bs |e] big] aes 
BEE! 5252552102) 52 \n2)| 82] as | gee 
Soe Bas ees Ge] ge) 62) 58 | Se] ge | Som 

Pp P Pp q q p Pp t 

9612| 13.068 |185.87| 193.3] 347.9 424.5] 764.2 | 375.8 

9823| 13.355 |189.96] 194.4] 349.8 ‘1| 423.6) 762.5 | 377.6 

10038] 13.647 |194.11] 195.4] 351.7 -6| 422.8] 761.0 | 379.4 

10256| 13.944 |195.33] 196.4] 353.5 -1| 421.9) 759.4 | 381.2 

10479} 14.247 |202.64| 197.5] 355.4 -5| 421.0] 757.7 | 388 

10705] 14.554 |207.01] 198.5] 357.3 (0) 420.1] 756.1 | 384.8 

10934} 14.866 |211.45] 199.5! 359.2! 5) 419.2! 754.6 | 386.6 

11168| 15.184 |215.96| 200.6] 361.1 0) 418.4) 753.0 | 388.4 

11406] 15.507 |220.56| 201.6| 362.9 -4| 417.4 751.3 | 390.2 

11647} 15.835 |225.23] 202.7] 364.8 .8| 416.5| 749.7 | 392 

11893} 16.169 |229.98] 203.7) 366.7/ -3| 415.6} 748.1 | 393.8 

12142] 16.508 |234.80) 204.7) 368.5 .8| 414.8) 746.6 | 395.6 

12395] 16.852 |239.71| 205.8] 370.4 830.2| 413.8] 744.9 |'897.4 

12653} 17.202 |244.69] 206.8) 372.3 828.6] 412.9] 743.3 | 399.2 

12915] 17.558 |249.75] 207.9| 374.1 -0| 412.0] 741.6 | 404 

13181) 17.921 |254.89) 208.9) 376.0 .4| 41t.1) 740.0 | 402.8 

13452) 18.289 |260.13] 210.0) 377.9 3.8| 410.2] 738.3 | 404.6 | 
13727] 18.663 |265.45] 211.0] 379.8 -2| 409.3] 736.7 | 406.4 

| 

14006} 19.042 |270.85| 212.0) 381.6 .6| 408.4 735.1 | 408.2 
14290) 19.428 276.34] 213.1) 383.5 -1} 407.5! 733.6 | 410 

14578] 19.820 |281.91| 214.1] 385.4 4) 406.6) 731.9 | 411.8 
14871| 20.218. |287.57} 215.2) 387.3 .8| 405.7) 730.2 | 418.6 

15168] 20.622 |293.31] 216 2| 389.2 13) 404.9) 728.7 | 416.4 

15470| 21.033: |299.16) 217.3] 391.1 2.7| val 727.1 | 417.2 

15778| 21.452 |305.10) 218.3] 392.9 0} 403.1) 725.4 | 419 

16090) 21.876 |311.14) 219.3) 394.8 -3) 402.1) 723.7 | 420.8 

16406| 22.306 |317.26| 220.4) 396.7| 7| 401.2} 722.1 | 422.6 

16728! 22.743 [323.48] 221.4] 398.5] 1] 400.3] 720.5 | 424.4 

17055| 23.188 |329.81| 222.5} 400.4 .5| 399.4. 718.9 | 426.2 

17387) 23.639 |336.24) 223.5) 402.3 -9} 398.5| 717.3 | 428 
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Heat equiva- a4 F 
lent of external 7 precse vol- Density. 
work, te ? 
; a d : 
o : i wey oO a 
Oo) & S) ; : 

Bee) fee eS | Sey BR} ge ge [2% 
Smk - = ne >8 $3 & AS Sno 
598| 3s Ei] Sra) | ted 2 “6 |}8 3.) 2% | 338 
aes) ze | Org oo o@d. om see 0.2 age 
pGs| S| a8 |£2/53|88| 25 | Ese) 2S | ges 
a = 2 “ ie iI o 
Patio 3% a | 65) 4° 5 F* 5 gee 2) fom 
: r 1 1 ' 

t Apu Apu (] qT 8 5 = t 
191 47.0 84.5 0.5358}1.0160) 0.1533 2.456 6.52 | 0.4072 | 375.8 
192 47.0 84.6 |0.5381\1.0120) 0.1501 2.405 6.66 | 0.4158 | 377.6 
193 47.0 84.6 0.5403|1.0080| 0.1470 2.355 6.80 | 0.4246 | 379.4 
194 47.0° 84.7 |0.5426/1.0040| 0.1440 2.306 6.94 | 0.4336 | 381.2 
195 47.1 84.3 |0.5448}/1.0000| 0.1411 2.259 7.09 | 0.4426 | 383 
196 47.1 84.9 |0.547010.9961| 0.1382 2.214 7.23 | 0.4516 | 384.8 
‘197 47.2 84.9 |0.5492/0.9922| 0.1354 2.169 7.38 | 0.4610 | 386.6 
198 47.2 85.0 |0.5514/0.9882) 0.1327 2.126 7.53 | 0.4704 | 388.4 
199 47.3 $5.1 |0.5536/0.9843) 0.1300 2.083 °7.69 | 0.4801 | 390.2 
200 47.3 85.1 |0.5558/0.9804| 0.1274 2.041 7.84 | 0.4900 | 392 
201 47.3 85.2 |0.5580|0.9765) 0.1249 2.001 8.00 | 0.4998 | 393.8 
202 47.3 85.2 |0.5602/0.9727) 0.1225 1.962 8.16 | 0.510 395.6 
203 47.4 85.3 |0.5624/0.9688) 0.1201 1.923 8.33 | 0.520 397.4 
204 47.4 85.3 |0.5646/0.9650) 0.1177 1.885 8.50 | 0.531 399.2 
205 47.4 85.4 |0.5668/0.9611| 0.1153 1.847 8.67 | 0.541 401 
206 | 47.5 | 85.4 |0.5690/0.9572/ 0.1130 | 1.810} 8.85 | 0.552 | 402.8 
207 47.5 85.5 |0.5712|0.9534| 0.1108 1.774 9.03 | 0.564 404.6 
‘208 |. 47.5 85.5 |0.°5783/0.9496) 0 1086 1.739 9.21 |} 0/575 406.4 
- 209 47.5 85.5 |0.5755/0.9458) 0.1065 1.705 9.39 | 0.587 408.2 
210 47.5 85.5 |0.5777/0.9420| 0.1044 1.673 9.58 | 0.598 410 
211 47.5 85.5 |0.5799)/0.9382) 0.1024 1.640 9.77 | 0.610 411.8 
212 47.5 85.6 |0.5820/0.9344! 0.1004 1.608 9.96 | 0.622 413.6 
213 47.5 85.6 |0.5842|0.9307| 0.0984 1.577 10.16 | 0.634 415.4 
214 47.5 85.6 |0.5863/0.9269) 0.0965 1.546 10.36 | 0.647 417.2 
215 47.5 85.6 |0.5885|0.9232| 0.0947 1.5t6 10.56 | 0.660 419 
216 47.5 85.6 |0.5906/0.9195|} 0.0928 1.486 10.78 | 0.673 420.8 
217 “47.5 85.6 |0.5927|0.9157) 0.0910 1.458 10.99 | 0.686 422.6 
218 47.5 85.6 |0.5948)0.9120) 0.0893 1.430 11.20 | 0.699 424.4 
219 47.5 85.6 |0.5969/0.9084| 0.0876 1.403 11.41 | 0.713 426.2 
220 47.5 85.6 (0.5991 0.9047} 0.0860 1.376 | (11.62 | 0.727 428 

| i 
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Heat content Heat content 
Abo press. sa | “aby, —40°F | Helot | abv. 40°C | a, 2 
Temp. BTU/Ib. - |yaporiz. g-cal./g vaporig.| Temp.’ 
°F ante g-cal./g 5C. : 
Ib./in.2 | kg/em2) Liq. Vap. Liq. Vap. ; 

—60 5.55 | 0.390 |—21.2 [589.6 /610.8 |—11.8 |327.6 |3839.3  |—51.11 
—58 5.93 -417 |—19.1 |590.4 |609.5 |—10.6 1328.0 |338.6 |—50.00 
—56 6.33 .445 |—17.0 [591.2 1608.2 |— 9.44 |328.4 [337.9 |—48.89 
—54 6.75 475 |—14.8 |592.1 |606.9 |— 8.22 |328.9 |337.2 |—47.78 
—52 7.20 .506 |—12.7 |592.9 |605.6 |— 7.06 |329.4 |336.4. |—46:67 
+50 7.67 | 0.539 |—10.6 |593.7 |604.3. |— 5.89 |329-8 |335.7. |—45.56 
—48 8.16 .574 |— 8.5 |594.4 |602.9 |— 4.7 [330.2 |834.9 |—44.44 
—46 8.68 -610 |= 6.4 |595.2 |601.6) |}— 3.6 |330.7 |334.2 |—48.33 
—44 9.23 -649 |= 4.3 |596.0 {600.8 |— 2.4. |331.1 1333.5. |—42,22 
—42 9.81 | .690 |—'2.1 596.8 (598.9. |~ 1.2, |8381;6 |332,.7. |—41ehi 
40 10.41 | 0.7319} 0.0 |597.6 [597.6 0:0. |332:0 /832.0:. |—40:00 
—38 14.04 |) 17762) 2.1 |598.3 [596.2 |++-/1.2° |332.4 |331.2) |—38,89 
—36 11.71 -8233 4.3 |599.1 |594.8 224. 133228 |330.4. 37.78 
—34 12.41 8725) 6.4 {599.9 |593.5 3.6 |333.3 {329.7 |—36.67 
+32 13.14 9238) 8.5 |600.6 1592.1 4.7 |333.7 328.9: |—35,56 
—30 13.90 | 0.9773} 10.7 |601.4 |590.7 5.94 |384.1 |328.2. |—34,44 
—28 14.71 | 1.0384 12.8 |602.1 |589.3 7.11 |334.5 |827.4 |—33.33 
2.26 15.55 | 1.093 14.9 |602.8 |587.9 8.28 |334:9 |326.6: |—32,22 
24 16.42 | 1.154 17.1 |603.6 |586.5 9.50 |335:3 |325.8 |—3ind1 
+22 17 1384 | 1.219 19.2 |604.3 }585.1 10.7) |3835:7 |325.1. |—30:00 
+20 1830 | 1.287 | 21.4 |605.0 1583.6 11:9 |336.1 |324.2. |—28)89 
18 h9 30 1 857 23.5 |605).7 1582.2 13.1) |336.5 823.4, |—27..78 
+16 20.34 | 1/430 25.6 |606.4 |580.8 14.2) |336.9 |322.7 |—26:67 
—14 21.43 | 1.507 27.8 |607.1 {579.3 15.4 337.3 |3821.8 |—25.56 
+12 22.56 |'1.586 | 30.0 |607:8 |577.8 16.7) /3837.7 |321.0) |—2444 
+10 23.74 | 1.669 32.1 |608.5 |576.4 17.8 |338.1 [320.2 |—23.83 
— 8 24.97 | 1.756 34.3 |609.2 |574.9 19.1 |338.4 {319.4 |—22.22 
— +56 26:26 | 1.846 86.4 |609.8 |573.4 20.2 |338.8 |318.6 |—22.11 
—4 27.59 | 1.940 38.6 |610.5 |571.9 21.4 |339.2 |317.7  |—20.00 
+2 28.98 | 2.037 40.7 |611.1 |570.4 22.6 |339.5 |316.9 |—18.89 
0 30.42 | 2.139 42.9 |611.8 |568.9 23.8 |339.9 |316.1 |—17.78 

2 31.92 | 2.244 45.1 |612.4 |567.3 25.1. |340.2 |315.2 |—16.67 

4 33.47 | 2.353 47.2 |613.0 |565.8 26.2 |340.6 |314.3 |—15.56 

6 35.09 | 2.467 49.4 |613.6 |564.2 27.4 |340.9 |813.4 |—14.44 

8 36.77 | 2.585 51.6 |614.3 |562.7 28.7 |341.3 |312.6 |—13.33 
10 38.51 | 2.708 53.8 |614.9 /561.1 29.9 ~|341.6 [811.7 |—12.22 
12 40.31 | 2.834 56.0 |615.5 |559.5 31.1 [341.9 {310.8 |—11.11 
14 42.18 | 2.966 58.2 |616.1 |557.9 32.3 |342.3° 1309.9" 7=10,00 
16 44.12 | 3.102 60. 616.6 1556.3 33.5 |342.6 |309.1 |— 8.89 
18 46.13 | 3.243 62.5 {617.2 |554.7 34.7 |342.9 |308.2 |— 7.78 
20 48.21 | 3.390 64.7 1617.8 |553.1 35.9 |343.2 |307.38 |— 6.67 
22 50.36 | 3.541 66.9 1618.3 [551.4 37.2 |343.5 |806.38 |— 5.56 
24 52.59 | 3.697 69.1 |618.9 |549.8 38.4 1343.8 |303.4 |— 4.44 
26 54.90 | 3.860 71.3 {619.4 |548.1 39.6 |344.L |304.5 |— 3.33 
28 57,28 | 4.027 73.5 |619.9 |546.4 40.8 |344.4 [303.6 |— 2.22 
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4 Entropy from ~ 
, Spec. vol. sat. vap. | Density sat. vap. Dens, | —40°F BTU/lb./°F 
Temp. | lia. emp. 
Fj | Ib./tb oo Cc 
ft.3/lb, | m%/kg | Ib./ft.3 | kg/m? Liq. Vap. 
—60 | 44.73° | 2.792 0.02235 0.3580} 43.91 | —0.0517 | 1.4769 | —51.11 
—58 | 42.05 2.625 02378) .3809 — .0464 | 1.4713 | —50.00 
—56 | 39.56 2.470 .02528 .4049 — .0412 | 1.4658 | —48.89 
i\—54 | 37.24 2).325 02685: 4301 — .0360 | 1.4604 | —47.78 
—52 | 35.09 2,191 02850 4565 — .0307 | 1.4551 | —46.67 
—50 | 33.08 2.065 0.03023 0.4842) 43.49 | —0.0256 | 1.4497 | —45.56 
=—48 | 31.20 1.948 03205 5134 — .0204 | 1.4445 | —44.44 
—46 | 29.45 1.839 03395 5438 — .0153 | 1.4393 | —43.33 
'=44 | 27.82 1, 737 03595 5758) — ',0102 | 1.4342 | —42.22 
—42 | 26.29 1.641 03804 6093 — ,0051 | 1.4292 | —41.11 
; —40 | 24.86 1.552 0.04022 0.6442) 43.08 0.0000 | 1.4242 | —40.00 
—38 | 23.53 1.469 04251 6809 :0051 | 1.4193 | —38.89 
—36 | 22.27 1.390 .04489 . 7190) | 0101 | 1.4144 | —37.78 
—34 | 21.10 1.317 04739, 7591 .0151 | 1.4096 | —36.67 
“+32 | 20.00 1.249 04999: 8007 .0201 | 1.4048 | —35.56 
‘+80 | 18.97 1.184 0.05271 0.8443) 42.65 0.0250 | 1.4001 | —34.44 
+28 | 18.00 1.124 » 05555 8898) .0300 | 1.3955 | —33.33 
—26 | 17.09 1.067 05850 .9371 .0350 | 1.3909 | —32.22 
[424 | 16.24 1.014 .06158 . 9864 £0399 | 1.3863 | =31.11 
—22 | 15.43 0, 9633 06479 1.038 .0448 | 1.3818 | —30.00 
—20 | 14.68 0.9164 0.06813 1.091 } 42/22 0.0497 | 1.3774 | —28.89 
—18 | 13.97 8721 07161 1.147 :0545 | 1.3729 | —27.78 
—16 | 13.29 .8297 07522 1.205 ! .0594 | 1.3686'| —26.67 
+14 | 12.66 7903 .07898 1.265 10642 | 1.3643 | —25.56 
—12 | 12.06 . 7529 .08289 1.328 20690 | 1.3600 | —24.44 
“+10 | 11.50 | 0.7179 0.08695: 1.393 | 41.78 0:0738 | 1.3558 | —23.33 
— 8 | 10.97 . 6848 09117) 1.460 10786 | 1.3516 | —22.22 
— 6 | 10.47 6536 09555 1.531 .0833 | 1.3474 | —21.11 
—4 9.991 6237 1001 1.603 .0880 | 1.34383 | +20.00 
—2 9.541 5956 .1048 1.679 .0928 | 1.3393 | —18.89 
0 9.116 | 0.5691 0.1097 1.757 | 41.34 0.0975 | 1.3352 | —17.78 
2 8.714 5440 .1148 1.839 : .1022 | 1.3312 | —16.67 
4 8.333 .5202 .1200 1.922 .1069 | 1.3273 | —15.56 
6 7.971 4976 . 1254 2.009 11115 | 1.3234 | =14.44 
8 | 7.629. 4763 .1311 2.100 11162 | 1.3195 | —13.33 
10 7.304 | 0.4560 0.1369 2.193 | 40.89 0.21208 | ¥.3157 |} -42.22 
12 6.996 .4367 .1429 2.289 61254 | £.3118 | 41.11 
14 6.703 4185 .1492 2.390 .1300 | 1.3081 | —10.00 
16 6.425 4011 . 1556 2.492 £1346 | 1.3048 | 4)8.89 
18 6.161 3846 1623 2.600 11892 | 1.3006 | ~—:7.78 
20 5.910. | 0.3690 0.1692 2.710 | 40:43 0.1437 | 1.2969 | — 6.67 
» 22 5.671 3540 .1763 2.824 j 41483 | 1.2983 | ~:5.56 
24 5.443 3398 . 1837 2.943 .1528 | 1.2897 | — 4.44 
26 5.227 3263 .1913 3.064 $1573: | 1.2861 | =°3.33 
28 5.021 3135 .1992 8.191 /1618:| 1.2825 | — 2.22 
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Heat content Heat content 
Abs. ret sats aby. —40°F | Ht.of | aby. —40°C Ht. of 

Temp. Ba WN BTU/lb. — |vaporiz.| ~— g-cal./g ‘| yaporiz.| Temp. 
°F BTU/ g-cal./g 2651 

> 5 lb. : * he 

Ib./in.2 | kg/em2} Liq. Vap. Lig. Vap. F 
30 59.74 | 4.200 | 75.7 |620.5 |544.8 42.1 (844.7 (302.7) |— 1.11 
32 62.29 | 4.379 77.9 |621.0 |543.1 43.3 [345.0 |301.7 0.00 
34 64.91 | 4.564 80.1 |621.5 |541.4 44.5 |345.3 |300.8 |+ 1.11 
36 67.63 | 4.755 82.3 |622.0 |539.7 45.7 |345.6 |299.8 2.22 
38 70.43 | 4.952 84.6 |622.5 |537.9 47.0 |345.8 {298.8 3.33 
40 73.32 | 5.155 86.8 |623.0 |536.2 48.2 |346.1. {297.9 4.44 
42 76.31 | 5.365 89.0 |623.4 [534.4 49.4 |346.3. |296.9 5.56 
44 79.38 | 5.581 91.2 |623.9 |532.7 50.7 |346.6 [295.9 6.67 
46 82.55 | 5.804 | 93.5 |624.4 |530.9 51.9 |346.9 |294:9 7.78 
48 85.82 | 6.084 | 95.7 |624.8 [529.1 53.2 1347.1: 1293.9 8.89 
50 89.19 | 6.271 97.9 |625.2 |527.3 54.4 |347.3 |292.9 10.00 
52 92.66 | 6.515 | 100.2 |625.7 |525.5 55.67 |347.6 |291. 11.11 
54 96.23 | 6.766 | 102.4 |626.1 |523.7 56.89 |347.8 |290.9 12.22 
56 99.91 | 7.024 | 104.7 |626.5 |521.8 58.17 |348.1 |289.9 13.33 
58 103.7 7.291 | 106.9 |626.9 |520.0 59.39 |348.3 {288.9 14.44 
66 107.6 7.565 | 109.2 |627.3 |518.1 60.67 |348.5 |287.8 15.56 
62 111.6 7.846 | 111.5 |627.7 |516.2 61.94 |348.7 |286.8 16.67 
64 115.7 8.135 | 113.7 |628.0 514.3 63.17 |348.9 |285.7 17.78 
66 120.0 8.4387 | 116.0 628.4 |512.4 64.44 349.1 |284.7 18.89 
68 124.3 | 8.739 | 118.3 |628.8 |510.5 65.72 |349.3 |283.6 20.00 
70 128.8 | 9.056 | 120.5 [629.1 |508.6 66.94 |349.5 |282.6 21.11 
72 133.4 9.379 | 122.8 |629.4 |506.6 68.22 |349.7 |281.4 22.22 
74 138.1 9.709 | 125.1 |629.8 |504.7 69.50 |349.9 /280.4 23.33 
76 143.0 |10.05 127.4 {630.1 |502.7 70.78 |350.1  |279.3 24.44 
78 147.9 {10.40 129.7 (630.4 |500.7 72.06 |350.2 {278.2 25.56 
80 153.0 |10.76 132.0 |630.7 |498.7 73.33 }350.4 |277.1 26.67 
82 158.3 |11.138 134.3 |631.0 |496.7 74.61 |350.6 |275.9 27.78 
84 163.7 11.51 136.6 |631.3 |494.7 75.89 |350.7 |274.8 28.89 
86 169.2 /|11.90 138.9 |631.5 |492.6 77.17 |350.8 |273.7 30.00 
88 174.8 |12.29 141.2 |631.8 |490.6 78.44 }351.0 |272.6 31.11 
90 180.6 |12.70 | 143.5 |632.0 |488.5 79.72 |351.1 |271.4 32.22 
92 186.6 |13.12 145.8 |632.2 |486.4 81.00 |351.2 |270.2 33.33 
94 192.7 |13.55 148.2 /632.5 |484.3 82.33 |351.4 |269.1 34.44 
96 198.9 {13.98 150.5 |632.6 |482.1 83.61 |351.4 |267.8 35.56 
98 205.3 |14.43 152.9 |632.9 |480.0 84.94 {351.6 [266.7 36.67 
100 211.9 |14.90 155.2 |633.0 |477.8 86.22 |851.7 |265.4 37.78 
102 218.6 |15.37 157.6 |633.2 |475.6 87.56 |851.8 |264.2 38.89 
104 225.4 115.85 159.9 |633.4 |473.5 88.83 |351.9 |263.1 |: 40.00 
106 232.5 116.35 162.3 |633.5 |471.2 90.17 4351.9 |261.8 41.11 
108 239.7 |16.85 164.6 |633.6 |469.0 91.44 |352.0 |260.6 42.22 
110 247.0 |17.37 167.0 {633.7 |466.7 92.78 |852.1 |259.3 43.33 
112 254.5 |17.89 169.4 |633.8 |/464.4 94.11 |352.1 {258.0 44.44 
114 262.2 |18.43 171.8 |633.9 |462.1 95.44 |352.2 |256.7 45.56 
116 270.1 |18.99 174.2 |634.0 |459.8 96.78 |352.2 |255.4 46.67 
118 278.2. |19.56 176.6 |634.0 |457.4 98.11 |352.2 |254.1 47.78 
120 286.4 |20.14 179.0 |634.0 |455.0 99.45 |352.2 |252.8 48.89 

94.8 |20.73 181.4 |634.0 |452.6 100.8 |352.2> |251.4 . 

4 121.33 183.9 |634.0 |450.1 102.2 |352.2 1250.1 
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Temp. 


SS22B BSeeg sanss seveg 


Spee. vol. sat. vap. 
fé3fAb. | m3/kg 
4.825 | 0.3012 
4.637 . 2895 
4.459 .2784 
4.289 .2678 
4.126 .2576 
3.971 | 0.2479 
3.823 . 2387 
3.682 .2299 
3.547 .2214 
3.418 .2134 
3.294 | 0.2056 
3.176 .1983 
3.063 .1912 
2.954 .1844 
2.851 .1780 
2.751 | 0.1717 
2.656 .1658 
2.565 .1601 
2.477 | ~:1546 
2.393 1494 
2.312 | 0.1443 
2.235 .1395 
2.161 1349 
2.089 . 1304 
2.021 . 1262 
1.955 | 0.1220 
1.892 1181 
1.831 1143 
1.772 1106 
1.716 107 
1.661 | 0.1037 
1.609 . 1004 
1.559 .09733 
1.510 . 09427 
1.464 .09140 
1.419 | 0.08859 
1.375 . 08584 
1.334 . 08328 
1.293 .08072 
1.254 .07829 
1.217 | 0.07598 
1.180 .07367 
1.145 .07148 
1.112 06942 
1.079 06736 
1.047 | 0.06536 
1.017 | .06349 | 
0.987 | 0616 | 














Density sat. vap. 
lb./ft.2 | kg/m? 
0.2073 3.321 
.2156 3.453 
. 2243 3.593 
.2332 | - 3.735 
. 2423 3.881 
0.2518 4.033 
.2616 4.190 
2716 4.350 
.2819 4.515 
. 2926 4.687 
0.3036 4.863 
.3149 5.044 
3265 5.230 
3385 5.422 
3508 5.619 
0.3635 5.823 
.3765 6.031 
.3899 6.245 
4037 6.466 
.4179 6.694 
0.4325 6.928 
A474 7.166 
4628 7.413 
4786 7.666 
4949 7.927 
0.5115 8.193 
.5287 8.469 
.5462 8.749 
5643 9.039 
.5828 9.335 
0.6019 9.641 
.6214 9.954 
6415 10.28 
. 6620 10.60 
. 6832 10.94 
0.7048 | 11.29 
.7270 11.65 
.7498 | 12.01 
.7732 12.39 
.7972 12.77 


0.8219 | 13.17 


S471 13.57 
.8730 | 13.98 
.8996 | 14.41 
.9269 | 14.85 

0.9549 | 15.30 
9837 


1.0132 



















Entropy from 
Dens, | —40°F BTU/lb./°F 
lig. |——————_- Boe 
3 
tb: /tt. Liq Vap. 
39.96 0.1663 | 1.2790 | — 1.11 
- .1708 | 1.2755 0.00 
JUZ53%)\. Weoved f= 
.1797 | 1.2686 2.22 
.1841 | 1.2652 3.33 
0.1885 | 1.2618 4.44 
.1930 | 1.2585 5.56 
.1974 | 1.2552 6.67 
.2018 | 1.2519 7.78 
.2062 | 1.2486 8.89 
0.2105 | 1.2453 10.00 
.2149 | 1.2421 RUSE 
.2192 | 1.2389 12.22 
.2236 | 1.2357 13.33 
.2279 | 1.2325 14.44 
0.2322 | 1.2294 15.56 
.2365 | 1.2262 16.67 
.2408 | 1.2231 17.78 
.2451 | 1.2201 18.89 
.2494 | 1.2170 20.00 
0.2537 | 1.2140 21.11 
.2579 | 1.2110 22.22 
.2622 | 1.2080 23. 
2664 | 1.2050 24.44 
2706 | 1.2020 25.56 
0.2749 | 1.1991 26.67 
.2791 | 1.1962 27.78 
.2833 | 1.1933 28.89 
.2875 | 1.1904 30.00 
-2917 | 1.1875 31.11 
0.2958 | 1.1846 32.22 
.3000 | 1.1818 33.33 
.3041 | 1.1789 34.44 
.3083 | 1.1761 35.56 
.3125 | 1.1733 36.67 
0.3166 | 1.1705 37.78 
.3207 | 1.1677 38.89 
.3248 | 1.1649 40.00 
.3289 | 1.1621 41.11 
.3330 | 1.1593 42.22 
0.3372 | 1.1566 43.33 
.3413 | 1.1538 44.44 
.3453 | 1.1510 45.56 
.3495 | 1.1483 46.67 
.3585 | 1.1455 47.78 
48.89 
50.00 
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SUT ‘THERMODYNA Ic 
Carbon Dioxide, COz 





Heat content |. Heat content 




















.54 | 80.03) 43.49 | 20.30 | 44.46 | 24.16 | 27.22 
.53 | 77.60! 38.07 | 21.96 | 43.11 | 21.15 | 28.33 
2 .18 | 74.47) 31.29 | 23.99 | 41.37 | 17.38 | 29:44 
86 |1039.0 |73.049 | 45.45 | 72.46 27.00} 25.25 | 40.26 | 15,00 | 30.00 


87 |1052.0 {73.963 | 48.32 69.84; 21.52 | 26.84 | 38.80 | 11.96 | 30.56 
88 11065.0 174.877 | 52.78 | 65.62) 12.84 | 29.32 | 36.46 | 7.133] 31.11 


Abs. press. sat. S : 9, 
ee aby. 32°F _| Heat of abv. 0°C Heat 
Temp. ven. BTU/lb.  |vaporiz.| — “g-eal./e (eesatiatl 
DaGreek MINORITY 97 7 Oe mV YN 
Ib./in.2? |kg/em2| Lig. | Vap.| '™ | Lig | Vap. Ni 
—20 | 220.6 |15.51 |—23.96 /102.0 /126.0 |=13.31 | 56.67 | 70.00 |—28.80 
—18 | 228.4 |16.06 |—23.13 |102/1 |125.2 |—12'85 | 56.72 | 69.56 |—27.78 
=16 | 236.4. [16.62 |—22.30 |102.2 |124.5 |—12.39 | 56.78 | 69-17 |—26.67 
—14 | 244.6 [17.20 |—21.46 |102/2 |123:7 |—11.92 | 56:78 | 68.72 |195.56 
—12 | 253.0, |17.79 |—20.61 |102.3 {122.9 |—11.45 | 56.83 | 68.28 |—24.44 
~10 | 261.7 |18.40. |—19.76 |102-3 |122.0 |~10.98 | 56.83 | 67.78 |—23.33 
—8 | 270.6 [19.03 |—18.90 |102.3 |121.2 |—10:50 | 56.83 | 67.33 |—92 22 
— 6 | 279.7 19.66 |—18.04 |102-3 |120.3 |—10.02 | 56.83 | 66.83 |—21.11 
+4 | 289.1) |20°33 .|—17-17 |102/3 119.5 |— 91530 | 56.83 | 66.39 |~20.00 
— 2 | 298.7 [21.00 |~—16.29 /102:3 |118.6 |— 9.050 | 56.83 | 65.89 |—18.89 
0 | 308.6 [21.70 |—15.41 |102.2 117.7 |— 8.561 | 56.78 | 65.39 |—-17.78 
2 | 318.7 |22'41 |—14.51 |102:2 |116.7 |— 8.061 | 56.78 | 64.83 |—16.67 
4 | 329:1' |23:14 |—1361 |102°1 1115.8 |— 7.561 | 56.72 | 64.33 |—15 56 
6 | 339.8 |23.89 |—12.71 |102.1 |114.8 |— 7.061 | 56.72 | 63.78 |—14.44 
8 | 350.7 |24.66 |—11.79 |102/0 /113.8 |— 6.550 | 56.67 | 63.22 | 13.33 
40 | 361.8 [25.44 |—10.87 |101.9 [112.8 |— 6.039 | 56.61 | 62.67 |-12.92 
12 | 373.3 |26.25 |— 9.934\101.8 |111.7 |— 5.519 | 56.56 | 62.06 |—11.11 
14 | 385.0 |27.07 |— 8.992\101.7 [110.7 |— 4.996 | 56.50 | 61.50 |—10.00 
16 | 397.1 |27:92 |— 8.038|101.5 |109.6 |— 4.466 | 56.39 | 60.89 |— 8.89 
18 | 409.4. 28.78 .|— 7.076|101.4 |108.5 |— 3.931 | 56.33 | 60.28 |— 7.78 
20 | 422.0 |29.67. |— 6.102|101.2 {107.3 |— 3.390 | 56.22 | 59.61 |— 6.67 
22 | 434'9 |30.58 |— 5.117|101.0 |106.1 |— 2.843 | 56.11 | 58.94 |— 5.56 
24 | 448-1 |31.50 |— 4.121/100.8'|104.9 |— 2.289 | 56.00 | 59.28 |— 4.44 
25 | 454.8 |31.98 |— 3.618|100.7 /104.3 |— 2.010 | 55.94 | 57.94 |— 3.89 
27 | 468.5 [32.94 |— 2-601|100.5 |103.1 |— 1.445 | 55.83 | 57.28 |— 2.78 
29 | 482.5 |33.92 '|— 1.5701100.2 |101.8 {— 0.8722] 55.67 | 56.56 |~11.67 
31 | 496.8 [34.93 |— 0.525] 99.98|100.5 |— 0.292 | 55.54 | 55.83 |— 0.56 
33 | 511.4 |35.95 |+ 0.531] 99:69 99.16 |-+ 0.295 | 55.38 | 55.09 |+ 0.56 
35 | 526-4 [37.01 | 1.604] 99:38] 97.77) 0.8911) 55.21 | 54.32 | 1.67 
37 | 541.7 |38'09 | 2.697] 99.05] 96.35 | 1.498 | 55.03 | 53.53 | 2.78 
39 | 557.4. [39.19 | 3.806) 98.69] 94.88 | 2,114 | 54.83'| 52.71] . 3.89 
41 | 573.4. |40.31 | 4.932] 98.31] 93.37 | 2'740 | 54.62 | 51.87 | "5.00 
43 | 589.8 |41.47 | 6.080] 97.90] 91.82 | 3.378 | 54.39 | 51.01] 6.11 
45 | 606.5 |42.64 | 7.251 97.46] 90.21] 4.028 | 54.14 | 50.12 | (7.22 
47 | 623.6 43.84 | 8.443] 96.991 88.55 | 4.691 | 53.88 | 49.19] 8.33 
49 | 641.1 |45.07 | 9.664 96.50| 86.83} 5.369 | 53.61 | 48.24] 9.44 
51 | 659.0 |46.33 | 10.91 | 95.97] 85.06 | 6.061 | 53.32 | 47.26 | 10.56 
53 | 677.3 |47.62 | 12.19 | 95.40] 83.21 | 6.772 | 53.00 | 46.23 | 11.67 
55 | 695.9 |48.93 | 13.49 | 94.78| 81.29| 7.494 | 52.66 | 45.16 | 12.78 
57 | 714.9 |50.26 | 14.84 | 94.13] 79.30 | 8.244 | 52.29 | 44.06 | 13.89 
59 | 734.3 [51.63 | 16.22 | 93.44) 77.22} 9.011 | 51.91 | 42.90 | 18.00 
61 | 754.2. |53.03 | 17.65 | 92.69| 75.04 | 9.806 | 51.49 | 41.69 | 16.11 
63 | 774.5 |54.45 | 19/13 | 91.88] 72.75 | 10/63 | 51.04 | 40.42 | 17129 
65 | 795.1 |55.90 | 20.66 | 91.01] 70.35 | 11.48 | 50.56 | 30.08 | 18133 
67 | 816.2 |57.38 | 22.25 | 90.07] 67.81] 12.36 | 50.04 | 37.67] 19.44 
69 | 837.8 [58.90 | 23.92 | 89.04] 65.12 | 13.29 | 49.47 | 36.18} 20.56 
71 | 859.8 |60.45 | 25.67 | 87.92] 62.95 | 14.26-| 48°84 | 34.58 | 91°67 
73 | 982.2 |62.02 | 27.52 | 86.69| 50.17 | 15.29 | 48.16 | 32.87 | 29.78 
75 | 905.1 |63.63 | 29.50 | 85.33] 55.83 | 16.39 | 47.41 | 31.02 | 23°89 
77 | 928.4 |65.27 | 31.62 | 83.80| 52.17| 17.57 | 46:56 | 28.98] 25/00 
79 | 952.2 |66.95.| 33.95 | 82.06] 48.11| 18.86 | 45.59 | 26.73 | 26.11 
5 36 
39 
43 
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Carbon Dioxide, CO: 


Entropy from 


~ Density sat. vap. 32°F BTU /lb./°F 


ae ui sat. vap. 











Temp. |. eit: : 
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rion. | mi/kg | Ib./ft8 | kg/ma Vap. 

































































4166) 0.02601 | 2. y f 
~is |. ots) '02508 | 2.480 | 39.87 | 64.15 | — .0495 |) .2342 | —27.78 
16 102420 | 2.580 | 41.33 | 63.94 | — .0476 |. .2331 | —26.67 
—14 (02334 | 2.674 | 42.83 | 63.73 | — 0458 | .2819 | —25.56 
12 (02252 | 2.772 | 44.40 | 63.49] — 0439] .2307 | —24.44 
10 0.02174 | 2.872 | 46.00 | 63.25 | 0.0420 | 0.2296 | —23.33 
28 -02098 | 2.976 | 47.67 | 63.01 | — .0401 | .2284 | —22.22 
a '02025 | 3.083 | 49.88 | 62.76] — .0382 | .2273 | —21.11 
2 hf ‘01955 | 3.194 | 51.16 |: 62.50) — .0362 | .2261 | —20.00 
£9 '01887'| 3.309 | 53.00 | 62.23) — .0343 | .2249 | —18.89 
0 0.01822} 3.427. | 54:89 | 61.95 | —0.0324 | 0.2237 | 17.78 
2 ‘01759 | 3.550 | 56.86: | 61.65] — .0304 | .2225 | —16.67 
4 “01698 | 3.676 | 58.88 | 61.36} — .0285 | .2213 | —15.56 
/ 06. Be ‘01640 | 3.807 | 60.98 | 61.07] — .0266 | .2201 | —14 44 
v.38: “01584. | 3.942 | 68.14 | 60.77 | — .0246 |» .2189 | —13.33 
10 0.01529 | 4.082 | 65.39 | 60.48} —0.0226 | 0.2176 | 12.22 
“42 (01477 | 4.227. |. 67.71 | 60.18 | — .0206 | ».2164 | —i1.11 
_?* t4 01426 | 4.377 | 70.11 | 59.88 | — .0186 | .2151 | —10.00 
16 “01878 !| 4.532 | 72.59 | 59.58 | — .0166| 2139 | — 8.89 
18 “01330'} 4.692..|. 75.16 | 59.27] — .0146 |, .2126 | — 7.78 
20 0.01285 | 4.859°°|° 77.83" | 58.95-| —0.0126 | 0.2113 | —.6.67 
' 92 “01240 | 5.031 | 80.59 | 58.64] — .0105 | .2100 | — 5.56 
24 “01198 | 5.211 | 83:47 | 58.31] —).0085 | .2087 | — 4.44 
25 ‘01177. | 5.303 | 84.94 } 58-14] — 10074 | .2080'| — 3.89 
27 "01137, | 5.492 | 87.97. } 57.81 | —'.0053 |. .2066 | — 2.78 
29 5.688 | 91.11 | 57.47] —0.0032 | 0.2053 | —) 1.67 
31 5.892 | 94.38 | 57.12 | — .0011 | .2039 | — 0.56 
33 6.103 | 97.76. | 56.77] + .0011 | .2025 | + 0.56 
35 6.323. | 101. 56.41 :0033 | .2010 1.67 
37 6.553 | 105. 56.03 :0055 | .1996 2.78 
39 | 0.1472 6.792 |°108: 55.65 | 0.0077 | 0.1981 3.89 
41 :1420| 008865] 7.040. | 112. 55.25 -0099 |» .1965 5.00 
43 | .1370} | 008553} 7.300 | 116: 54 84 (0122 | .1950 6.11 
45 | .1321|°.008247} 7.571 | 121. 54.41 ‘0146 | .1934 7.22 
‘47 | .1273| .007947} 7.854 | 125 53.97 (0169 | .1918 8.33 
49 | 0.1227} 0.007660} 8.151° | 130 53.51 | 0.0193 | 0.1901 9.44 
51 |’ .1182| '.007370) 8.461 | 135 53.04 (0218 | .1884 | 10.56 
53 | .1138) 007104) 8.787 | 140. 52.55 :0243 | .1867 | 11.67 
© 55 | -.1095| 006836] 9.132 | 146. 521.05 (0268 | .1849 | 12.78 
© 57 | 11053) .006574] 9.497 | 152. 51.53 ‘0294 | .1830] 13.89 
59 | 0.1012 50.99 | 0.0321 | 0.1811 | » 15.00 
61 50.42 ‘0348 | .1790 | 16.11 
63 : 17.22 
65 18.33 
67 19.44 
69 20.56 
71 21.67 
73 22.78 
5 23.89 
77 25.00 
79 26.11 
81 27.22 
83 28.33 
85 29.44 
86 30.00 
87 , 30.56 
00250 31-11 


Sulfur Dioxide, SO: 
Heat content Heat content . 
Abs, press. sat. | Shy, 40°F | Ht. of | aby. —40°C | Ht. of 
Wap. BTU/b. _ |vaporiz 
BT Pee Pe 

Ib./in.2 | kg/em?| Liq. Vap. Ib. Liq. |: Vap. 

3.136) 0.2205 0.00 |178.61j178.61 

4.331] .3045 2.93 |179.90'176.97 

5.883] .4136 5.98 |181.07)175.09 

7.863) .5528 9.16 |182.13}172.97 

10.35 .7277| 12.44 |183.07|170.63 

10.91 | 0.7670} 13.12 |183.25)170.13 

11.50 .8085| 13.78 |183.41)169.63 

11.81 .8303} 14.11 |183.49/169.38 

12.12 .8521} 14.45 |183.57|169.12 

12.75 .8964) 15.13 |183.73)168.60 

13.42 | 0.9435} 15.80 |183.87|168.07 

14.12 .9927; 16.48 |184.01}167.53 

14.84°| 1.043 17.15 |184.14/166.97 

15.59 | 1.096 17.84 |184.28/166.44 

16.37 | 1.1509) 18.52 |184.40}165.88 

17.18 | 1.208 19.20 |184.52)165.32 

18.03 | 1.268 19.90 |184.64/164.74 

18.89 | 1.328 20.58 |184.74|164.16 

19.80 | 1.392 21.26 |184.84/163.58 

20.73 | 1.457 21.96 |184.94/162.98 

21.70 | 1.526 | 22.64 |185.02)/162.38 

22.71 | 1.597 23.33 |185.10|161.77 12.96 |102.83 | 89.872 
23.75 | 1.670 24.03 |185.18}161.15 

24.82 | 1.745 24.72 |185.25)160.53 13.73 {102.92 | 89.183 
25.95 | 1.824 25.42 |185.31/159.89 

27.10 | 1.905 26.12 |185.37|159.25 14.51 |102.98 | 88.472 
28.29 | 1.989 26.81 |185.42/158.61 14.89 |103.01 | 88.117 
29.52 | 2.075 27.51 |185.46)157.95 15.28 |103.03 | 87.750! 
30.79 | 2.165 28.21 |185.50)157.29 

32.10 | 2.257 28.92 |185.54/156.62 |. 

33.45 | 2.352 29.61 |185.56)155.95 

34.86 | 2.451 30.31 |185.58) 155.27 

36.31 | 2.555 31.00 |185.59}154 59 

37.80 | 2.658 31.72 |185.61/153.89 

39.33 | 2.765 32.42 |185.61/153.19 

40.93 | 2.878 33.10 |185.59}152.49 

42.58 | 2.994 33.79 |185.57|151.78 

44.27 | 3.112 34.49 |185.55)151.06 

46.00 | 3.234 35.19 |185.53}150.34 

47.78 | 3.359 35.88 |185.50)149.62 

49.62 | 3.489 36.58 |185.46/148.838 

61.54 | 3.624 37.28 |185.42)148.14 

53.48 | 3.760 37.97 |185.37|147.40 

55.48 | 3.901 38.67 |185.31)146.64 

57.56 | 4.047 39.36 |185.24/145.88 

59.68 | 4.196 40.05 |185.17)145.12 

61.88 | 4.351 40.73 |185.09)144.36 

64.14 | 4.509 41.43 |185.01/143.58 

66.45 | 4.672 42.12 |184.92)142.80 

68.84 | 4.840 42.80 |184.82)142.02 

71.25 | 5.009 43.50 |184.72}141.22 

73.70 | 5.182 44.19 |184.61/140.42 

76.30 | 5.364 44.86 |184.49/139.62 

79.03 | 5.556 45.54 |184.37/138.83 

81.77 | 5.749 46.22 |184.25)138.03 

84.52 | 5.942 | 46.90 |184.10|137.20 





THERMODYNAMIC 


g-cal./g eae Temp. 






































1386 


0.00 | 99.228) 99.228|—40.00 
1.63 | 99.945] 98.317!—34.44 
3.32 {100.59 | 97.272|—28.89 
5.09 |101.18 | 96.095|—23 .33 
6.911}101.71 | 94.795|—17.78 


7 .289}101.81 | 94:517|—16.67 
7.656)101.89 | 94.239|—15.56 
7.839/101.94 | 94.100|—15.00 
8. 028! 101. 98 | 93.956) —14.44 
8.406, 102.07 | 93.667|—13.33 


8. 7781102. 15 | 93.372|—12.22 


9.156} 102.23 | 93.072|—11.11 
9 .528]}102.30 | 92.761}/—10.00 
9.911}102.38 | 92.467;— 8.89 
10.29 |102.44 | 92.156|— 7.78 


10.67 |102.51 | 91.845|— 6.67 
11.06 }102.58 | 91.522;— 5.56 
11.43 |102.63 | 91.200|— 4.44 
11.81 | 102.69 | 90.878|— 3.33 
12.20 |102.74 | 90.545)— 2.22 


12.58 |102.79 | 90.211|— 1.11 
0 

13.35 |102.88 89.5284 1 

14.12 |102.95 | 88.828] 3. 
4 
5 
6 
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95.79} — 0.00000; 0.42562; —40.00 














94.94 | 00674). .41364 
94.10} 01366, -41192 
93.27 | 02073; _40544 
92.42} 02795] .39917 
92.25 | 0.02041) 0.39794 
92.08 3967 
92.00 | 03155 -39609| 
91.91 | 03228) _39547) 
91.74] 03373) -39426 
91.58 | 0.03519) 0.39306) 
91.41} 03664) .39185 
91.24]  .03303) | _39085 
91.07 | 03933) .33946) 
90.89} 04038) 33827 
90.71 | 0.04241) 0.38707 
90.53 | 04385) .33589 
90.33} 04523) 38471 
90.15} 04871) 38354 
89.96 | 04814) _38237 
89.76} 0.04956) 0.33119 
89.53 | 05099) _33003 
89.39}  .05242) 37887) 
89.18} 05884) 37772 
89:00 | 03527) 37657 
88.81 | 0.05863) 0.37541 
88.62} 05809) _37425 
88.43} 05949) 37311 
83.24] 03050, _37197 
$8.05 |  .05231) 37083 
87.87 | 0.03370) 0.36969 
87.67 | - .03509, | _36857| 










82 | .07871| 
‘62 | 03003; 
“42 | 03135) 
"23 | 108268 
03 | 0.08399 
"34 | 103525 
“6 | 203853! 
“44.| 103783 
"25 | ‘089101 
03 | 0.09038) 
"86 |  .09165) 
"67 | — _e933o| 
47) _o>411) 
"27 |  10a532| "34285 
07 | 0.096571 0.34173 
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HANDBOOK OF CHEMISTRY AND PHYSICS ° 
THERMODYNAMIC 


Butane, CH;(CH:2)2CH: 


+ oe 





























































i Heat content Heat content. { 
Abs. press. sat. by. 32°F | Ht. of aby. 0°C Ht. of 
Temp YP BTU/b. — |vaporiz.) —g-cal./g _| yaporiz,| Temp. 
°F oe sn eee ay BLU g-cal./g| > ‘ 
> a lb. 2 
Ib./in.2 | kg/em?} Lig. | Vap. x Lia. Vap. 
0 7.3 0.51 )—17.2 |153.3 |170.5 |— 9.56 | 85.17 | 94.72 |-17.78 
10 9.2 0.65 |—11.7 |156.8 {168.5 |— 6.50 | 87.11 | 93.61 |—12.22 
20 11.6 0.816 |— 6.7 |160.3 |167.0 |— 3.7 | 89.06 | 92.78 |— 6.67 
30 14.4 1.01 |— 1.2 |164.3 ]165.5 |— 0.67 | 91.28 | 91.94 |— 1.11 
40 17.7 1.24 |+ 4.3. }167.8 |163.5 j+ 2.4 93.22 | 90.83 |+ 4.44 
50 21.6 1.52 9.8 |171.3 1161.5 5.4 95.17 | 89.72 
60 26.3 1.85 15.8 |175.3 |159.5 | 8.78 | 97.39 | 88.61 
70 31.6 2.22 21.3 1178.8 |157.5 11.8 99.33 | 87.50 
80 37.6 2.64 27.3 |182.3 {155.0 15.2 4101.3 86.11 
90 44.5 3.13 33.8 |185.8 |152.0 18.8 {103.2 84.44 
100 52.2 3.67 39.8 |189.3 1149.5 22.1 4105.2 83.06 
110 60.8 4.27 46.3 193.3 |147.0 25.7 |107.4 81.67 
120 70.8 4.98 52.8 |196.3 |143.5 29.3 1109.1 79.72 
130 81.4 5.72 59.3 |199.8 |140.5 32.9 4111.0 78.06 
140 92.6 6.51 66.3 {203.8 1137.5 36.8 {113.2 76.39 
isobutane, (CH;s);CH 
—20 7.50 | 0.527 |—25.5 |140.0 |165.5 |—14.2 77.78 | 91.94 
—10 9.28 } 0.652 |—21.0 |142.0 }163.0. |—11.7 78.89 |'90.56 
0 11.6 0.816 |—16.5 |144.0 |160.5 |— 9.17 | 80.00 | 89.17 
+10 14.6 1.03 |—11.5 |147.0 |158.5. |— 6.89 | 81.67 | 88.06 
20 18.2 1.28 |— 6.5 |149.5 |156.0 |— 3.6 83.06 | 86.67 
30 22.3 1.57 |— 14.0 |152.5 1153.5 |— 0.56 | 84.72 |/85.28 
40 26.9 1.89, |+ 4.5 |155.5 |151.0.. J+,2.5 86.39 | 83.89 
50 32.5 2.28 10.5 {159.0 |148.5 5.83 | 88.33 | 82.50 
60 38.7 2.72 16.5 |162.5 |146.0 9.17 | 90.28'| 81.11 
70 45.8 3.22 23.0 |166.5 {143.5 12.8 92°50 | 79.72 
80 53.9 3.79 30.0 |170.5 j140.5 16.7 } 94.72 | 78.06 
90 63.3 4.45 37.0 {174.5 1137.5 |. 20.6 96.94 | 76.39 
100 73.7 5.18 44.5 |179.0 {134.5 24.7 99.44 | 74.72 
110 85.1 5.98 52.5 |183.5 |131.0 29.2 {101.9 72.78 
120 98.0 6.89 60.5 |188.0 |127.5 33.6 {104.4 70.83 
1380 112.0 7.87 69.5 |198.5 }124.0 38.6 {107.5 68.89 
140 126.8 8.915 78.5  |199.0 1120.5 43.6 1110.6 66.94 
Propane, C;Hs y 
—70 7.37 | 0.518 |—55.2 |134.3 )189.5 |—30.7 74.61 |105.3 |—56.67 
—60 9.72 | 0.683 |—50.2 [136.8 |187.0 _|—27.9 76.00 |103.9 |—61.11 
—50 12.6 | 0.886 |—44.7 |139.8 }184.5 |—24.8 77.67 |102.5 |—45.56 
—40 16.2 1,14, |—39.7) |141.8 {181.5 |—22.1 78.78 |100.8 |—40.00 
—30 20.3 1.43 |—34.2 |144.8 |179.0° |—19.0 80.44 | 99.44 |—34.44 
—20 25.4 1.79 |—29.2 |146.8 |176.0 |—16.2 81.56 | 97.78 |—28.89 
—10 81.4 2.21 |—23.7 {149.8 }173.5. |—13.2 83.22 | 96.39 |—23.33 
0 38.2 2.69 |}—18.2 .|152.3 |170.5. |—10.1 84.61 | 94.72 |—17.78 
+10 46.0 3.23 -|—12.7. [155.3 |168.0, |— 7.06 | 86.28 | 93.33 |—12.22 
20 55.5 3.90 |— 7.2 |107.8 |165.0 |— 4.0 87.67 | 91.67 |— 6.67 
30 66.3 4.66 |— 1.2 {160.8 162.0. |— 0.67 | 89.33 | 90.00 |— 1.11 
40 78.0 5.48 |+ 4,8 |163.8 {159.0 |-+ 2.7 01,00 | 88.33 |+ 4.44 
50 91.8 6.45 10.8 |166.8 |156.0 6.00 | 92.67 | 86.67 10.00 
60 107.1 7,530 16.8 |169.8 |153.0 9.33 | 94.33 | 85.00 15.56 
70 124.0 8.718 22.8 |172.3 |149.5 12.7 95.72 | 83.06 21.11 
80 142.8 |10,04 29.3 |175.3 1146.0 16.3 97.39 | 81.11 26.67 
90 164.0 11.53 35.8 {178.3 [142.5 19.9 99.06 | 79.17 32.22 
100 187.0 |13.15 42.3 {180.8 |138.5 23.5 1100.4 76.94 37.78 | 
110 213.0 }14.98 48.8 {182.8 |184.0 27.1 |1C1.6 74.44 43.33 
120 240.0 116.87 55.3 1184.3 [129.0 30.7 1162.4 71.67 48.89 
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Spec: vol, sat. vap. 
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Temp. F 
°C 


| 


—17.78 
—12.22 
— 6.67 
—'f.11 
+ 4.44 
10.00 
15.56 
21.11 
26.67 
32.22 
37.78 
43.33 
48.89 
54.44 
60.00 


—28.89 
—23.33 
—17.78 
—12,22 
— 6.67 
= .11 
+ 4.44 
10.00 
15.56 
21.11 
26.67 
32.22 
37.78 
43.33 
48.89 
54.44 
60.00 


Dendity of sat, vap. Density of liq. 
m?/kg Ib./ft.2 kg/m? Ib. /ft.3 kg/m’ 
0.693 0.0901 1.44 38.59 618.1 

559 112 1.79 38.24 612.5 
451 138 2.21 37.89 606.9 
.368 .169 we 2 Th 37.54 601.3 
* .305 205 3.28 37.19 595.7 
254 246 3.94 36.82 589.8 
.212 .294 4.71 36.45 583.9 
180 847 5.56 36.06 577.6 
154 -407 6.52 35.65 571.0 
131 .476 7.62 35.24 564.5 
113 552 8.84 34.84 558.1 
_ 0986 .633 10.1 34.41 551.2 
.0862 725 11.6 33.96 544.0 
.0755 .826 13.2 33.49 536.4 
0668 -934 15.0 32.98 528.3 
Isobutane, (CH;);CH 
0.655 0.0952 1.52 38.35 614.3 
.556 -112 1.79 37.95 607.9 
448 “139 2.23 37.60 602.3 
.309 .174 2.79 37.20 595.9 
.292 .214 3.43 36.80 589.5 
.241 259 4.15 36.40 583.1 
.201 311 4.98 36.00 pag 6 
.169 .369 5.91 35.60 570.2 
.142 .439 7.03 35.20 563.8 
-121 515 8.25 34.80 557.4 
104 . 602 9.64 34.35 550.2 
.0886 704 11.3 33 -90 543.0 
.0768 .813 13.0 33.45 535.8 
.0668 935 15.0 $3.00 | 528.6 
.0578 1.08 17.3 32.50 520.6 
.0506 1.23 19.7 32.00 512.6 
.0447 1.32 21.1 31.80 509.4 
Propane, C:Hs, 
I a hl 
i 0.805 0.0775 1.24 37.40 599.1 i 
.620 lll 1.78 37.00 592.7 
-483 .129 2.07 36.60 586.3 
.383 163 2.61 346.19 579.7 
.308 .203 3.25 35.78 573.1 
4 f 4.00 ; 
4.92 
5.91 
7.06 
8.43 
10.0 
11.7 
13.6 
15.9 
18.1 
20.8 
23.9 
27.1 
31.4 
34.9 
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THERMODYNAMIC 
Difiuorcdichloromethane, CCLF: (‘*F-12’’) 


















































‘Abs. press. sat. Hot content Ht. of Be content ate 
Temp. WAP: BTU/lb. __ |vaporiz. g-cal./g vaporiz.| Temp. 
F ——___ Br g-cal./g 
Ib./in.2 | kg/em?| Liq. Vap. Lig. | Vap. 
-—40 9.32 | 0.655 0 73.50' 73.50 0 40.83 | 40.83 |— 40.00 
—30 12.02 | 0.845 2.03 | 74.70, 72.67 1.13 | 41.50 | 40.37 |—34.44 
—20 15.28 | 1.074 4.07 | 75.87) 71.80 2.26 | 42.15 | 39.89 |—28.89 
—10 19.20 | 1.350 6.14 | 77.05} 70.91 3.41 | 42.81 | 39.39 |—23.33 
0 23.87 | 1.678 8.25 | 78.21) 69.96 4.58 | 43.45 | 38.87 |—17.78 
+10 29.35 | 2.064 10.39 | 79.36) 68.97 5.772| 44.09 | 38.32 |—12.22 
20 35.75 | 2.513 | 12-55 | 80.49) 67.94 6.972) 44.72 | 37.74 |— 6.67 
30 43.16 | 3.034 14.76 | 81.61) 66.85 8.200) 45.34 | 37.14 |— 1.11 
40 51.68 | 3.633 17.00 | 82.71) 65.71 9.444) 45.95 | 36.51 14+ 4.44 
50 61.39 | 4.316 19.27 | 83.78) 64.51 10.71 | 46.54 | 35.84 10.00 
60 72.41 | 5.091 21.57 | 84.82) 63.25 11.98 | 47.12 | 35.14 15.56 
70 84.82 | 5.963 23.90 | 85.82} 61.92 13.28 | 47.68 | 34.40 | 21.11 
80 98.76 | 6.944 26.28 | 86.80) 60.52 14.60 | 48.22 | 33.62 26.67 
90 114.3 8.036 28.70 | 87.74) 59.04 15.94 | 48.74 | 32.80 | 32.22 
100 131.6 9.252 31.16 | 88.62) 57.46 17.31 | 49.23 | 31.92 37.78 
110 150.7 10.60 33.63 | 89.43, 55.78 18.69 | 49.68 | 30.99 43.33 
120 171.8 {12.08 36.16 | 90.15) 53.99 20.09 | 50.08 | 29.99 | 48.89 
Carbon Disulfide, CS: 
Heat content Heat content 
Abs. a Sab aby. 32°F Ht. of aby. 0°C Ht. of 
Temp. 2B BTU/Ib. _ |vaporiz g-cal./g vaporiz.| Temp. 
F BTU/ g-cal./g) °C 
Ib./in# | ke/em*} Liq. | Vap. Ib 1 Lig. | Vap. | 
0 1.10 | 0.0773 — 8.60 |156.90'165.5 |—. 4.78 87.167) 9t.94 ;—17.78 
10 1.46 -103 iz 5.60 |158.90 164.5 EB 3.11 | 88.278! 91.39 |—12.22 
20 1.89 .133 |— 3.00 |160.20/163.2 |— 1.67 | 89.000! 90.67 |— 6.67 
30 2.36 -166 |— 0.50 |161.70)162.2 {— 0.28 | 89.833) 90.11 |— 1.11 
40 3.03 -213 |+ 2.05 |163.25)161.2 |+ 1.14 | 90.695) 89.56 |+ 4. 
50 3.90 .274 4.24 |164.24/160.0 2.36 | 91.245] 88.89 10.00 
60 4.95 348 7.20 |166.40/159.2 4.00 | 92.445) 88.44 15.56 
70 5.85 All 9.80 |167.90/158.1 5.44 | 93.278] 87.83 21.11 
80 7.30 513 11.70 |168.60)156.9 6.500; 93.667) 87.17 | 26.67 
90 9.15 -643 13.80 |169.40)155.6 7.667| 94.111) 86.44 32.22 
100 11.08 .7790| 16.15 |170.55)154.4 8.972} 94.750} 85.78 37.78 
110 13.50 .9491) 18.30 |171.50,153.2 10.17 | 95.278) 85.11 43.33 
120 16.10 | 1.132 20.01 1172.01|152.0 11.12 | 95.561) 84.44 48.89 
Carbor Tetrachloride, CCl; 
20 0.40 ; 0.028 }— 2.00 ; 92.45, 94.45 }— 1.11 ; 51.36 ) 52.47 |— 6.67 
30 0.60 -042 |— 0.25 | 93.45) 93.70 |— 0.14 | 51.92 | 52.06 |— 1.11 . 
40 0.84 .059 |+ 1.60 | 94.80) 93.20 |+ 0.889! 52.67 | 51.78 |+ 4.44 
60 1.42 100 5.95 | 98.15) 92.20 3.31 | 54.53.) 51.22 15.56 
70 1.85 | .130 8.20 | 99.53) 91.40 4.56 | 55.29 | 50.78 21.11 
80 2.40 . 169 9.80 | 99.87) 90.07 5.44 | 55.48 | 50.04 26.67 
90 3.12 | .219 11.60 101. 62) 90.02 6 444| 56.46 | 50.01 32.22 
100 4.00 | .281 13.40 |102.80' 89.40 7.444, 57.11 | 49.67 37.78 
110 4.89 .344 15.80 |104.50; 88.70 8.778) 58.06 | 49.28 43.33 
120 5.95 418 18.06 1105.90. 87.90 | 10.03 | 58.83 | 48.83 48.89 
Ethyl Ether, (C.Hs).O a 
0 1.3. | 0.091 ;—18.00 153 .00)171.0 —10.00 ; 85.000 95.00 ;—17.7 
10 1.8 | .13 |—12.0 |158.43'170.4 |— 6.67 | 88.017) 94.67 |—12.22 
20 2.5 .18 |— 6.50 163 .50!170.0 — 3.61 | 90.833) 94.44 |— 6.67 
30 3.4 .24 |— 1.50 167.90) 169.4 — 0.833] 93.278) 94.11 |— 1.11 
40 4.4 .381 |+ 4.00 |172.40)168.4 |+ 2.22 | 95.778) 93.56 |4 4.44 
50 5.5 | .39 9.57 |177.17/167.6 5.32 | 98.428 93.11 10.00 
70 8.8 | .62 20.04 185.44|165.4 11.13 |103.02 | 91.89 21.11 
80 10.9 . 766 26.40 |190.60, 164.2 14.67 |105.89 | 91.22 26.67 
90 13.4 942 31.50 |194.50/163.0 17.50 |108.06 | 99.56 32.22 
100 16.0 1.12 36.50 197501615 20.28 1109.72 | 89.72 37.78 
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py 
= 
| tb. /Et.3 | . 
: Vap. 
i : 
3.911 ) 0.2442 | 0.2557) 4.096, 94.58 | 0.17517; —40.00 
3.088 .3238 | 5.187 | 93.59 | -17387) 
—20 4042 | 6.474 | 92.58 | .17275) 
—10 | 2.003 4993 | 7.998 | 91.57 | 17175) 
0 | 1.637 6109 | 9.785 | 90.52 | 17091) 
+10 | 1.351 -7402 | 11.86 | 89.45 } -17015! 
20 | 1.121 8921 | 14.29 | 83.37 - 16949) 
30 | 0.939 1.065 |. 17.06 | 87.24 . 16887) 
40 -792 1.263 | 20.23 | $6.10 .16833} 
50 .673 1.485 } 23.79 | 84.94 16785 
60 575 1.740 | 27.87 | 83.78 16741) 
70 | 493 2.028 | 32.48 | 82.60 -16701) 
80 425 2.353 | 37.69 | $1.39 _ 16662) 
90 368 2.721 43.58 | 80.11 16624 
100 319 3.135 | 50.22 | 78.80 16584) 
110 | (277 3.610 57.82 | 77.46 “16542 
120 | ‘240 4.167 | 66.75 | 76.02 | “76495! 
Carbon Disulfide, CS: 
vol. sat. vap. Density sat. vap 
Temp. Temp. 
°F °C 
mi/kg Ib. ft. 
0 53.76 3.356 0.0186 ; CEST 
10 43.47 2.714 .0230 : | —12 92 
20 34.84 2505-1 — —- 007 : = 6.67 
30 29.49 1.841 | .0339 ’ Sear 
40 23.52 1.468 0425 é + 4.44 
-50 20.60 1.2869] c08s2 ; f 
60 18.00 1,124 0555 4 
70 13.20 0.824 0758 i 
80 10.40 0.649 0961 1. 
90 8.30 0.518 1204 4 
100 7.03 0.439 -1369 2. 
110 5.80 0.362 “1724 2. 
120 5.10 0.318 .1960 3. 
Carbon Tetrachloride, C 
20 69.5 1 4.34 0.01438 | = 
30 53.0 3.31 -01886 = 
40 40.0 2.50 02500 _ 
60 24.0 1.59 04166 
70 19.5 1.22 -05128 
80 16.0 0.999 -06345 
90 13.0 0.812 07692 
100 10.0 0.4624 1000 
110 8.5 0.53 1176 
120 7.5 0.47 1333 
Ethyl Ether, (C:H;):O0 
0 38.0 2.37 0.0263 ‘ —17.78 
10 32.5 2.03 0332 z —12.22 
20 27.0 1.69 0372 2 — 6.67 
30 21.4 1.34 0468 4 — 1s 
40 17.0 1.06 0588 t +4. 
50 13.2 0.824 0757 : t 
70 7.8 0.49 .1280 : 
80 6.2 0.39 1620 | ‘ 2 
_ 90 5.1 0.32 1960 | : 2.29 
100 4.5 0.23 2290 : : 
oO eS =< J Oc 
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_ Difiuorodichloromethane, CCI-F: (“F-12"’) 
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Heat content 
















z Abs. —— sat. abv. 32°F Ht. of 
emp. BTUYlb. Vaporis. 
°F a BrU, 


Lig. Vap. Ub. 


—19.0 | 167.36]186.38 |—10.6 


1b, fin. | kg/em? 


11,75 } 0.8261 
15.0 | 1.055 
16.79 
18.8 





168 .$3/184.21 
169.54/183.12 

170.23) 181.98 

170.96] 180.84 
171.58)179.65 

172, 24}178.47 

172. 95}177.27 
173.63}176.10 q 
174.28/174.90 |— 0.344] § 
174.92/173.77 [++ 0.972 
175.57/172.42 | 1.7 
171.16 
169.90 
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“T= bo 
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RRS war S19 mo 
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179.17 
179.78 
180.24 
180. 74 


3}168.65 


167.35 
166.02 
/164.65 
163.28 
/161.88 
1160.48 
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et SAT OO ie te 2 09 0 WH LB 
Oe ne od mee on ho oe ee 
DO nb mt IW ORONO D UW NH WODWO 


askrserysuesyrore 


/ 102. { 17. 181. 22)159.09 
95 {110.3 | 7.755 181. 76/157.70 6 
100 | 118.8 | 8.3 182 36,156.30 $33} 37 






Mercury, Hg 















































































4 Heat content Heat content 
Abs. press. sat. abv. 32°F Ht. of aby. 0°C 
Tyee vee, BTU/Ib. g-cal./g 
Ib./in.? |kg/em? 

402 0.4 | 0.03 13.81 j241.96)128. 

444 0.8 | 0.06 15.36 |142.60)127. 

458 1.0 | 0.07 15.89 |142.81/126.92 

485 1.5 (0.11 16.90 |143, 

505 2.0 | 0.14 17.65 |143. 

558 4.0 | 0.28 19.62 |144. 

591 6.0 | 0.42 : 144. 

617 8.0 | 0.56 145.24/12 

637 10.0 | 0.703 145.56 

676 15.0 | 1.05 146.16 

706 20.0 | 1.41 146. 

730 25.0 | 1.76 146. 

751 30.0 | 2.11 j147. 

769 35.0 | 2.46 147. j 

785 40.0 | 2.81 |147. 

799 5.0 | 3.16 148. 
3.5 148. } 
4.2 148.6 4 
4.9 148.90 : 
5.6 44 (149. : 
6.3 2.06 |149.44/117.: | 
7.03 32.63 |149.68]117. : 
7.73 33.16 |149. 90/116. 
8.44 3.66 |150.10/116.44 : 
9.14 .12 }150.29)116.17 
9.84 55/150. 47/115. 92 
10.5 34.96 |150. 63/115. 67 
12.7 36.09 1151. 10'115.01 

1392 
= 













































a WES Te is —23.89 
-10 | 6.46 243 62.50) 1002 1 |= B 3 
'—5| 5.80 2.76 2 430 1006.3 |—20.56 
9 5.18 3.09 | 61.936 | 92.09 |—17.78 

| 4.68 2.42 | 61.623 | 987.08 |—15.00 

10 | 4.18 3.83 | 61.311 | 92.08'-12 22 
“15 | 3.88 4.13 | 61.022 | 977.45\— 9.44 
0) 84 4-70 | @.702 | 972.32'— 6.67 
25 | 3.09 5.13 | 60.415 | 967.73|— 3.89 

30 | 2.81 5:70} 60.077 | 962.31/— 1-11 

35 | 2.50 641 59.715 | 956.51\+ 1.67 

49°} 2-21 6.93 | 59.492 | $2.94 4.44 

45 | 2.10 7.63 | 59.069} 946.17 7.22 

50 | 1.9% 3.20 | 53.745 | 940.98} 10.00 

55 | 1.75 9.16 | 58.419 | 95.76 12.78 

~ 6 | 1-61 9.95 58.077 | 900.3, 15.56 
' 65 1) 147 10.9 | 57.742) 94.91 13.33 
70 | 1.34 12.0 | 57.403} 919.48] 21.11 

15 | 1% i i 12.9 | 57.058 1s 95 23.39 

3 | 1-14 “017632. 001101 14.1 | 56.714| 963.44) 26.67 

8 | 1.65 017740; 001105 |. 15.3 | 56.369 | 902.92) 29.44 

9 | 0.9% 017850, 001114 | 1.02 | 16.3 | 56.022 | 297. 32.22 
5 | ON “017961, 001121 | 1.10 | 17.6 | 55.675 | 301 90} 35.00 
100 | 0.85 “13074! 0o1i2s | iia | 183 | 33.327| $86.23| 37.78 


Mercury, Hg 
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HIGH AND LOW TEMPERATURES © 
Absolute zero, —273.18° C. 















M.p. of helium........ —272.2° C. | Oxy-acetylene flame....... 3500° C. 
Bapi of helium io... 2634 — 268.9 Tungsten arc under pres- C 
M.p. of hydrogen...... — 259.18 sure (Luckey).......... 4785 
B.p. of hydrogen....... —252.8 Cored carbon are (Suits). 5500 
B.p. of liquid air....... —192 Tron welding arc (Suits).. 6020 
—_—_ Tungsten are, max. 
Industria! furnaces..... 1700° C, (Suits)233.. 1.0 avibe ae 6440 
Bunsen burner........ 1870 Exploding wires by high 
Oxy-hydrogen flame... 2800 voltage discharge (An- 
Tungsten tube furnace derson) 235.) aes ae 19700 
(Forsythe).......... 2800 ——_-_—_——_ 
Carbon are furnace The Sun (Coblentz)..... 6000° K 
(@orsythe): 2) gne aes 3200 Stars, max. estimated.... 30000° XK. 
SCALE OF FUSIBILITY 
Num- : Approximate 
ber Mineral fusing point Notes 
1 Stibnite 525°.C Fuses easily in a candle flame. 
2 Chalcopyrite ~ 800° C Fuses slowly in a gas flame. 
3 Almandite 1050° C Only finest splinters rounded in a 
gas flame. 
4 Actinolite 1200° C Standard-size fragments are rounded 
easily before the blowpipe. 
5 Orthoclase 1300° C Standard-size fragments are rounded 
with difficulty before the blowpipe. 
6 Bronzite 1400° C Only finest splinters round on 
points with difficulty before the 
blowpipe. ‘ 
7 Quartz >1400° C Entirely infusible before the blow- 
| -pipe. 
CONSTANT TEMPERATURE BATHS 


The following substances may be utilized between the temperatures indi- 
cated (boiling points) by using pressures from 10 to76 cm. The second 
temperature given is the boiling point at the latter pressure. Several of the 








liquids are inflammable and must be used with caution. 
Substance Temperature °C 

Ethyl chloride —31.8 to 12.2 
Ethyl ether —12.1 to 34.5 
Carbon disulfide —4.8 to 46.3 
Acetone 7.5 to 56.1 
Chloroform 9.7 to 61.2 
Methyl alcohol 20.62 to 64.5 
Ethyl! alcohol 34.4 to 78.5 
Benzene 25.8 to 79.8 
Water 51.7 to 100. 

Toluene — 51.8 to 110.5 
Chlorobenzene 70.3 to 132.1 
Isoamyl acetate 142.5 
Bromobenzene 90.7 to 156.2 
Aniline 119.4 to 184.4 
Naphthalene 144.3 to 217.9 
Methyl salicylate 151. to 223.3 
Isoamyl be zoate 262. 

Diphenylamine 221. to 302.0 
Benzophenone 224. to 305.4 
Mercury 261.5 to 356.9 
Sulfur 330.7 to 444.6 
Zine 758. to 907. 
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HYGROMETRIC AND BAROMETRIC 
TABLES 


CONVERSION TABLE FOR BAROMETRIC READINGS 
U. S. inches to cm. 






































Inches. -00 ol 02 -03 04 05 | .06 07 08 09 
27.0 68.580; .606| .631| .656) .682| .707|) .733] .758} .783| .809 
27.1 -834| .860) .885] .910| .936) .961, .987|*.012/*.037/*.063 
27.2 69.088} .114] .139} .164| .190} .215) .241) .266) .291| .317 
27.3 .342| .368/ .393| .418) .444) .469) .495] .520) .545) .571 
27.4 .596} .622) .647| .672) .698] .723) .749| .774) .799] .825 
27.5 -850| .876] .901} .926] .952| .977|*.002|*.028|*.053/*.079 
27.6 70.104) 1130} 1155} 1180] /206| /231] :257| °282| 307] :333 
27.7 -358| .384| .409] .434] .460) .485) .511| .536) .561| .587 
27.8 1612! ©6838} /663| .688| .714| 739] °765] -790| 815] .841 
27.9 -866| .892] .917| .942/ .968) .993/*.018|*.044|*.069/*. 998 
28.0 71.120} -.146] .171] .196] .222| .247| .273) .298) .323) .349 
28.1 .874| .400| .425| .450) .476) .501) .527| .552) .577) .603 
28.2 -628| .654] .679] .704] .730| .755) .781| .806) .831| .857 
28.3 -882| .908) .933] .958] .984/*.009|*.035/*.060)*.085)*.111 
28.4 72.136| .162]} .187| .212| .238] .263) .289] .314| .339] .365 
» 28.5 390; .416] .441] .466| .492) .517| .543) .568) .593) .619 
28.6 -644| .670) .695| .720) .746| .771] .797| .822| .847) .875 
28.7 -898}. .924| .949| .974|*.000/*.025)*.051/*.076|*.101)*.127 
28.8 73.152} .178] .203] .228) .254| .279)° .305) .330} .355) .382 
8.9 ‘ .432} .457] .482) .508) .533) .559) .584) .609) .635 
29.0 -660| .686| .711| .736) .762) .787) .813) .838) .863) .8& 
29.1 -914| .940| .965] .990/*.016)*.041/*.067|*.092|* 117)*.143 
29.2 74.168) .194] .219} .244) .270) .295] .321] .346| .371) .397 
29.3 -422| .448] .473] .498) .524| .549] .575) .600 coe -651 
29.4 -676), .702| .727] .752) .778| .803) .829} .854/ .879) .905 
29.5 -930| .956] .981|*.006|*.032|*.057/*.083)|*. 108 *.133|*.159 
29.6 75.184} .210| .23 260} .286} .311] .337| .362) .387) .413 
29.7 -438| .464| .489] .514) .540) .565) .591| .616) o4ll - 667 
29.8 +692] .718| .743] .768) .794) .819] .845} .870) 95) .92 
29..9 -946| .972| .997/*.022 *.048|*.073)*.099|*, 124 *,149|*.175 
30.0 76.200; .226) .251| .277|~.302}) .327| .353| .378) .404| .429 
30.1 .454| .480| .505) .531| .556) .581| .607| .632) .658) .683 
30.2 708| .734| .759| .785| .810|*.$35| .86# -886) .912) .937 
30.3 .962| .988|*.013 |*.039)*.064/*.089|*. 115)*. 140/*. 166/*. 191 
30.4 77.216] .242) .267] .293) .318) .343| .369] .394) .420) .445 
30.5 -470)..496). .521)} .547| .572) .597! .623} +648) .674| .699 
30.6 -724| .750| .775! .801| .826) .851| .877) .902) .928| .953 
30.7 .978|*. 004 | *.029 | *.055|*.080)*.105|*.131|*. 156|*. 182|*. 207 
30.8 78.232] .258| .283] .309) .334| .359) .385| .410| .436] .461 
30.9 -486) .512 al . 563} .588 G13} =e - 664 Sian -715 
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TEMPERATURE CORRECTION FOR BAROMETER > 
READINGS 


Brass SCALE—METRIC UNITS 


To reduce readings of a mercurial barometer with a brass scale to 0°C sub- © 
ract the appropriate quantity as found in the table. These values are based 
yn the coefficient of expansion of mercury (181792 + 0,175¢, fens 
< 10-3, and of brass 0.0000184 per °C. Corrections are in illimeters. 





Observed height in millimeters 














Temp. 
c 620 630 640 650 660 670 680 699 700 
i?) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 } 0.00 } 0.00 | 0.90 
1 10 10 10 hd 11 mal il 11 
2 20 -21 21 22 22 22 23 23 
3 30 381 31 32 33 .33 34 34 
4 40 AL 42 43 44 44 45 46 
5 0.51 | 0.51 | 0.52] 0 0.54 | 0.55 | 0.56 | 0.56 | 0.57 
6 61 ,62 63 65 66 .67 .68 .69 
7 71 f2 73 75 77 .78 .79 80 
8 81 82 84 . 86 87 .89 .90 -91 
9 91 -92 94 .97 98 |-1.00 | 1.01 | 1.03 
10 PiOte| £03 jf TOs: 1.08 | 1.09} 1.11 | 1:13 | P14 
11 belt [dal3 ipl Do oie: 1.18.| 1.20 | 1.22 | 1.24 } 1.26 
12 Tot febc23 ine 2o ale w 1.29)[ 1/804) ISS Etiso Paes 
13 LSr |} 0.84 haben 1.40 | 1.42 | 1.44] 1.46 | 1.48 
14 1,41 | 1,44 | 1.46 | 1. 1.601163" Dao) ADT ee 60 
15 Toso Leo* || 2. 0e | ok. 1.61" | 1.64") 166" | “£169: 7 2271 
16 4.62 i) ak 364 10 od 6 7alae. 1. 72. poleZSal) We LESOMs2 
17 Bote: lelot Si le Cla 1.837) -1 (864) 1 Baet eon feos 
18 EsB2 185, eb Sal: 1.93 | 1.96 |.1.99 | 2.02 | 2.05 
19 1.92 | 1.95 | 1.98] 2. 2.04.| 2.0% | 2.40; | 2713 27 
20 2702 205i 2.08) 22 2.15 | 2.18 | 2.21] 2.25 | 2.28 
21 2 D2 WQS eae LO oh 2:2 2.29 | 2.32 | 2 36] 2.39 
22 2,22.) 2.26 | 2.29 | 2. 2.36 | 2.40']) 2.430), 2:47 7) 2-51 
23 2.32 {12.36 '| 2.405) 2. 2.47/\\ 2.51) 2.54) 2158 f'2 "62 
24 2.42 | 2.46 | 2.50 | 2. 2.58 | 2.62 | 2.66 | 2:69 | 2.73 
25 2.52 | 2.56 | 2.60 | 2. 2.68° | 2172 | 2077 e21SL PeTs85 
26 2.62.) 2,66 }-2.71 |. 2. 2.79.|, 2.83] 2.88] 2.92 } 2.96 
27 DA ON th Reser A (oe 69 al ye 2.90 | 2.94 | 2.99 | 3.03 | 3.07 
28 2.82 | 2.87 | 2.91.) 2 3.00 | 3.05 | 3.10 | 3.14 } 3.19 
29 2.92 | 2.97 | 3.02 |, 3. 3.11 | 3.16 | 3.21 | 3.25 | 3.30 
30 3.02 | 3.07'|/ 3.12 7 3. 3.22 | 3.27'] 3.32°] 3,36 } 3.41 
31 B12 feSel7 1.3.22. )\8. 3 3.32.| 3.37 | 3.43 | 3.48 | 3.53 
32 Be22 france |b. oomph oe 3.43 | 3.48 | 3.54 | 3.59 | 3.64 
33 3.32 |.3,38 | 3.43] 3. 3.54 | 3.59 | 3.64] 3.70 | 3.75 
34 3.42 | 3.48 | 3.53 | 3. 3.641 °3.70'} 3.75 | 3,81 $3.87 
35 3.52 | 3.58 | 3.64 | 3 3.75] 3.81 | 3.86 | 3.92 | 3.98 
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Brass SCALE—METRIC UNITS 


Observed height in millimeters 
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Brass SCALE—ENGLISH UNITS E 
Standard Temperature of scale 62° F; of mercury, 32° F. Zero correction 
at 28.5° F; subtract corrections above, add below. Owing to the difference 
in the standard temperature of English and metric scales, readings taken in 
inches to be reduced to centimeters should first be corrected for temperature. 





Observed height in inches - 





























Temp. 
oF > | 23.0 | 23,5. |.24.0 | 24.5 25.5 | 26.0 | 26.5 | 27.0 
in. in. in. in. in. in. ‘in. 
t*) “h- 060 06 in: OGB ti BA rins Gb Biriy Cait Gearon! nee 
2 .056| .057] .058} .060} .061 . 063 .065 
4 .052| .053 054} .055 : “087 058} . “O66 .061 
6 .047) .048 049] .051 .053 054] .055| .056 
8 043] .044 045| .046 . 048) 049] .050] .051 
10 039] .040 041} .042 . 043 044} .045) .046 
12 035} .036 036} .037 .039 039} .040] .041 
14 031) .031 032} .033 .034 035} .035] .036 
16 026} .027 028] .028 .029 030} .031] .031 
18 Q22| .023 023| .024 -025 025) .026] .026 
20 018] .018} .019} .019 .020) 020] .021) .021 
22 014} .014] .014) .015 .015 016} .016] .016 
24 010} .010; .010} .010 .O11 O11} °.011} .O11 
26 005} .006} .006} .006 .006 .006} .006 
28 +.001}+.001]-+.001}+.001 +.001} +.001]-+-.002]+-.002 
30 —.003}—.003|—.003}—.003 —.003}—.003}—.003|—.003 
82 007} .007} .007) .008 .008 008} .008 008 
34 O11] .011 012} .012 .012) 013} .013) .013 
36 015} .016 016) .016 .017 017) + .018} .018 
38 020] .020 020) .021 .022 022 023} .023 
40 024| .024 025) .025 .026| -.027| .027| .028 
42 028] .029 029} .030 .031] .032] .032] .033 
44 032} .033 033] .034 .036) .036] .037} .038 
46 036} .037 038] .039 040) .041] .042} .043 
48 040} .041 042} .043 .045) - .046] .047} .047 
50 045} .046 046} .048 .050} .050} .052] .052 
52 049} .050 051} .052 054, .055} .056|) .057 
54 053 054 055] .057 .059] .060} .061 .062 
56 057} .058 060} .061 .068] .064 066} .067 
58 061) .063 064} .065 .068| .069 O71) .072 
60 065} .067 068} .070 .073 074) .076| .077 
62 069] .O71 073| .074 077 079} .080} .082 
64 074} .075 077| + .079 . 082) 083] .085] .086 
66 078| .079 081} .083 .087 08s} .090} .O91 
68 082| .084 085| .088 .091 093] .095} .096 
70 086} .088 090} .092 .096 097) .100) .101 
72 090} .092 094} .096 . 100) 102} .104) .106 
74 094} .096 098) .101 -105 107} .109) .111 
76 o9gs| .101 103 .105 .110 111 114] .116 
78 103] .105 107] .110 .114 116} .119| .120 
80 107} .109 111] .114 .119 12% 123) 3125 
82 111 .113 116] .119 . 123 125] .128] .130 
84 115} .118 120] .123 .128 130} .133) .135 
86 119 vi22 124 2127 -183 135 .138 .140 
88 123 .126 129} .132 .137 139] .143] .145 
90 12715 2ia0 133] .136 .142 144] .147) .150 
92 132 .184 137] .141 . 146 149] .152} .154 
94 136 .139 142 .145 151 153 .157 159 
96 140} .148 146} .150 . 155) 158} .161] .164 
98 144) .147 150} .154 . 160) 163} .166} .169 
100 148 151 154 158' .161 164 167 171 e27s 
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Brass SCALE—ENGLISH UNITS 





Observed height in inches 
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TEMPERATURE CORRECTION, GLASS SCALE 


Metric i eat coll 7 


To reduce readings of a mercurial barometer with a glass scale to o° Cc, 
aubtract the appropriate quantity as found in table. 














Observed height in centimeters. / 
Temp. 
a OF i : 
70 71 72 73 74 75 76 77 78 
em. cm em. cr. em. em em cm. cm 
0 0.000 |0.000 {0.000 |0.000 |0.000 |0.000 |0.000 |0.000 |0.000 
ah 012 01 013 | .013 013 013 013 013 014 
2 025 025 025 | .026 | .026 026 026 027 027 
3 036 036 037 .037 | .038 038 039 | .039 040 
4 048 049 049 .050 | .051 051 052 | -053 053 
5 0.060 |0.061 |0.062 |0.063 |0.064 |0.064 |0.065 |0.066 |0.067 
6 073 074 074 | .076 | .077 O77 078 079 080 
7 085 086 087 | .088 | .089 091 092 093 094 
8 .096 | .098 | .099 -100 | .101 .103 .104 | .105 | .107 
9 Be 0S Pipe 0 aay Kae i E .113 114) )..116.) 117... 119) .120 
10 0.121 |0.122 |0.124 0.126 |0.127 |0.129 |0.130 |0.132 10.134 
11 133 | 135 137 138 .140 142 144 | .146 147 
12 144 146 148 150 | .152 154 156 158 160 
13 157 159 161 163 | .165 167 169 | .171 174 
14 169 171 174 176 .178 180 183 | ..185 187 
15 0.181 |0.184 |0.186 |0.189 /0.191 /0.193 |O 196 |0.198 |0.201 
16 .194 | .196 | .199 .201 .204 | .207 | .209-) .212 | .214 
17 7205 | .208 }..210 | 1.213 +216) } 2219 |. 2210. 224 | 227 
18 -217 | .220 | .223 $226 | ['°229)' P2320, 23694238 ad 
19 .230 | .233 .236 | .239 .242 | .245 | 1.248 | .251 | .254 
‘ 
20 0.242 |0.245 |0.248 |0.252 |0.255 |0.258 |0.261 |0.264 |0.268 
21 «254 .258 261 . 264 268 .271 275, 1.278 .281 . 
22 .266 | .269 ~273 276. | .280 | .283 | .287.| .290 | .294 
23 -278 | .282 | .285 | .289 .293 | .296 | .300 | .304 | .308 
24 .290 | .294 | .298 .302 | .306 | .310 | .313 | .317 | .321 
25 0.303 |0.307 |0.311 }0.315 |0.319 |0.323 |0.327 |0.331 |0.385 
26 3815 |. .319 :823 | .327 | .3832 |..336 | .340 | ).344 | .848 
27 3826 .331 .335 .339 1344 348 352 1), 357 . 861 
28 339 | .3843 -3848 | .352 | .357 | .361 .366 | .3870 | .375 
29 dol .356 | .860 | .3865 | .370 | .374 | .3879 | .884 | .388 











30 10.363 10.368 |0.373 10.378 |0.383 10.387 |0.392 |0.397 10.402 





MASS OF WATER VAPOR IN SATURATED AIR 


Mass in grams per cubic meter, 
(From Smithsonian Tables.) 








Temp. | 
2G. 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 


—20 | 0.892 | 0.810 | 0 
—10 | 2.154 | 1.978 | 1. 
— 0 | 4.835 | 4.468 | 4 








0.673 | 0.613 | 0.557) 0,505) 0.457) 0.413] 0.373 
1.658 | 1.519 | 1.395) 1.282] 1.177] 1.079] 0.982 
3.813 | 3.518 | 3.244) 2.988) 2.752) 2.537) 2.340 


+0 | 4.835 | 5.176 | 5.538 | 5.922 | 6.330 | 6.761) 7.219) 7.703] 8.215] 8.757 
10 | 9.330 | 9.935 |10.574-/11.249 111.961 |12.712/13.505|14.330115.218/16. 144 
20 117.118 |18.143 |19.222 |20.355 -546 |22.796)/24. 109|25. 487/26. 933/28 .450 
30 130.039 |31.704 [33.449 [35.275 |27.187 |39.187/41.279|43 465/45. 751/48. 138 
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REDUCTION OF BAROMETER TO SEA LEVEL 


~The correction to be added to reduce barometric readings to 

“sea level” values depends principally on three factors: The 
temperature of the air column (assumed) from the station to 
sea level, the altitude of the station, and the value of the 
reading itself. Two tables are provided. Table I is entered 
with the altitude and assumed temperature and a factor 
“2000 m” taken out. Table II is entered with the above fac- 
tor and the approximate barometer reading and the final cor- 
rection taken out. 

The correction is to be added. If By is the corrected or sea 
level value; B the barometer reading at the station; C the 
correction ,— 

C = By - B = B (10™ —- 1) 


_ The actual barometer reading at the station should be cor- 
rected for temperature of the mercury column by the usual 
methods before entering the tables or applying the sea level 
correction. 
A complete explanation of the theory of the corrections and 
a more extended set of tables will be found in the Smithsonian 
Meteorological Tables. 


LATITUDE FAcTOR 


The influence of the latitude on the value of the correction 
is usually negligible, being overshadowed by uncertainties in ~ 
the assumed temperature of the air column. For cases where 
‘this correction is desirable the table below is provided. The 
value of the temperature-altitude factor “2000 m’” obtained 
in Table I is corrected for latitude by subtracting for latitudes 
0-45° and adding for latitudes from 45-90° the values found. 
With this corrected value of “2000 m” Table II is entered for 
the value of the correction. : 


LATITUDE FACTOR 


To be used in connection with Tables I and Il, either English or metric units, 
to obtain latitude corrections to temperature-altitude factor. For latitudes 
0-45° subtract the correction. For latitudes 45-90° add the correction. 


Latitude 
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METRIC UNITS—TABLE I : 
Values of the temperature-altitude factor (2000 m.) for entering table II. 






Assumed temperature of air column °C 


Altitude in 
meters 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
METRIC UNITS—TABLE II 
Values of Correction to be Added 
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305 227. 2)218. 8/210. 3]201.9 
310 231. 6] 223 205.9} 
315 236. 0] 227 209.8) 
12.6 320 240.5} 231. 213.8 
16.9 325 245. 0/236 217.8) 
21.1 330 249. 6) 240. 221.8) 
25.4 335 254. 1/244. 7/235 3/225.9 
29 7 340 |..... 258. 7/249. 230.0) 
34 0) 345 263. 31253. 234.1 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
ENGLISH UNITS—TABLE I 
Values of the temperature-altitude factor (2000 m.) for entering table IT. 


Assumed temperature of air column °F 





Altitude 
feet 

0} +10] +20] +30 +70} +80 

200 1] 6.9] 6.8] 6.6 .2)4'633 .0 
400 1] 13.8)-13.5) 13.2 -4].12.2) 11.9 
600 2) 20.7] 20.3] 19.9 .6} 18.2 9 
800 3])27.17| 27.1] 26.5 .8] 24.3 8 
1000 3] 34.6] 33.8] 33.1 .1} 30.4 8 
1200 4| 41.5] 40.6] 39.7 .8] 36.5 .8 
1400 5| 48.4] 47.4] 46.4 .5] 42.6 a7. 
1600 5] 55.3] 54.1] 53.0 -7| 48.7 af 
1800 6| 62.2] 60.9] 59.6 9} 54.7 ES 
2000 6| 69.1] 67.7] 66.2 1} 60.8 6 
2200 7| 76.0] 74.4] 72.9 8] 66.9 5 
2400 8] 82.9] 81.2] 79.5 .5| 73.0 6 
2600 8} 89.9} 87.9] 86.1 .7| 79.1 6 
2800 9] 96.8] 94.7] 92.7 .O} 85.1 4 
3000 0/103 .7}101.5} 99.3 »2} 91.2 4 
3200 0/110.6]/108 . 2/106 .0}103 .41 97.3 23 
3400 1117 .5]115.0/112.6/110 .6 103 .4/101.3 
3600 2/124. 4/121. 8]119.2}116 - 8}109 .5|107.2 
3800 2131.3 |128 .5}125 . 8}123 0}115.5}113.2 
4000 3/138. 2185 .3|132.4]129 2121 .6}119.2 
4200 3|145.1|142.1]139.1/136 41127 .7|125.1 
4400 4)|152.0|148. 8]145.7|142 6/133 .8]131.1 
4600 . 6/159. 0)155 .6}152.3)149 8}139 .9|137.0 
4800 5}165.9}162.3/158.9}155 0}145 9143.0 
5000 6/172. 8]169.1}165.6/16 2/152 .0|148.9 
5200 7|179.7|175.9|172..2}168 5/158 1154.9 
5400 7/186 .6|182.6]178.8)175 7|164.2|160.8 
5600 8193.5 ]189.4/185.4)181 9/170. 3166.8 
5800 81200. 4/196. 2/192 .0}188 1}176.3|172.8 
6000 9207 .3|202.9}198. 7 }194 3/182.4|178.7 
6200 0/214. 2/209. 7 |205 . 3): 5|188.5|184.7 
6400. 0}221.1)216.4|211.9 7|194.6|190.6 
6600 1/228 .0|223 .2/218.5 9/200.7|196.6 
6800 1}235.0|230.0/225.1 1/206 .7|202.5 
7000 2)|241.9 1236.7 (231.8 3/212. 8|208.5 
7200 3/248 .8}243 .5|238.4 51218.9)214 4 
7400 31255. 7 |250. 2|245.0/239 71225 .0|220.4 
7600 4/262. 6/257 .0/251.6 9/231. 1|226.4 
7800 4/269. 5/263 . 8/258. 2 2)237 .1/232.3 
‘8000 51276. 4|270. 5/264 .8|259 4/243 .2|238.3 
8200 6|283 .3]277 .3|271.5 6/249 . 3244.2 
8400 6|290 , 2|284 .0}278.1)272 8/255. 4/250. 2 
8600 7|297 .1|290. 8|284.7|278 0/261.4|256.1 
8800 1|310.7 |804. 0/297 .6|291.. 3 |i 2267. 1 
9000 317.81310, 9/304. 3)297.9/291 4273 .6|268 0. 
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ENGLISH UNITS—TABLE II 
Value of Correction to be Added. 
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REDUCTION OF BAROMETER TO GRAVITY 
AT SEA LEVEL 


Merric Units 
Correction to be subtracted given in millimeters © 
(From Smithsonian Physical Tables) 


s Osservep Heraut or Barometer IN MItimetEeRs 
Height above 
sea level 
in meters 





100 jos | dated ficcotveg |) wales Pb loee re 


Wee teh «ode Eh oe Fleiw.e Of eee He 
eee ae: Lec gamy i vetlev« | hace ge 
eneet [ed abe cyt cotionce 

ewsed | cedhemph edlane 

seen 


a er ae 


Height above 
sea level 
in feet 
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HANDBOOK OF CHEMISTRY AND PHYSICS 
__ REDUCTION OF BAROMETER TO LATITUDE 48° 


Metric Scare 


For latitudes: below 45°, subtract the correction; for latitudes greater 
than 45° it is to be added. Corrections in cm. 
(From Smithsonian Meteorological Tables.) 





Oxsservep Heiaut or BaromEeTER IN CENTIMETERS 














Latitude 

68 | 70 az Z| 74 76 78 
25° 65°; 0.116 0.120 0.123 0.127 OFIG0' 5) ponies 
2664 1 .115 18 | 1121 -425 "| >: Sipg 
27° Ces -106 -110 “Ale M116. 119 | .122 
28 »= 62 101 104 .107 110 113! 116 
29 #61 096 099 -102 .104 107 110 
30 . 60 | 0.091 0.094 0.096 0.098 | 0.101 0.104 
31 59 .085 .087 .090 092 | .095 .097 
32 «58 079 082 084 -086 | 089 091 
33 057 074 076 /078 -080 | 082 084 
34 «56 068 070 072 074 076 .078 
35-55 | «(0.062 0.064 0.066 0.067 0.069 0.071 
= 36 oa 54 056 058 059 061 063 064 
37 8253 050 051 053 054 056 057 
38 «52 044 045 046 048 049 050 
39 p51 038 -039 |. .040 041 042 043 
40 50 | 0.031 0.032 0.033 0.034 0.035 0.036 
41 49 025 026 027 027 028 029 
42 «48 019 “019 -020 :021 | .021 “022 
43 47 ‘013 “013 ‘013 “014 “014 | 014 
44 46 006 |  .007 007 007 007 007 
ee ee OOF | O0F | 007 ah 007 007 


EnGuiso ScaLe 
: Corrections in inches. 
ee 


OsseRvED HeEIcHT IN INCHES 

















Latitude 
25 26 | 27 | 28 29 | 30 
25° 65°| 0.043 0.044 0.046 | 0.048 0.050 | 0.051 
26 64 041 .043 044 «| 046 048 .049 
27 3263 039 041 042 044 045 047 
28 862 037 039 040 | 042 043 045 
29 61 035 .037 038 039 041 | .042 
30 60} 0.033 0.035 0.036 0.037 0.039 | 0.040 
31 59 031 032 034 .035 036 | 037 
32 0758 029 030 032 .033 034 | .035 
33 5 8&7 027 028 029 030 031 032 
3456 025 026 027 028 029 | = =.030 
35 §555 | 0.023 0.024 0.025 0.025 0.026 | 0.027 
36 »§= «54 021 021 022 023 024 025 
37.058 018 019 020 021 B11 2022 
38 cn 52 016 O17 017 018 019 | 019 
39 51 014 .014 | 015 O15 .016 | .017 
40 50] 0.012 0.012 0.012 0.013 | 0.013 | 0.014 
41 49 009 010 010 010 | OLE SUS 101% 
42 48 .007 007 008 008 | 008 | .008 
43 47 005 / 005 005 005 | 005 | .006 
44 46 002 | .002 .003 003 003 003 
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RELATIVE HUMIDITY—DEW-POINT — 


The table gives the relative humidity of the air for temperature ¢ and dewe . 
point d. 
(From Smithsonian Meteorological Tables.) 


ee 


DeEw-Point(d). — 

















Depression 
of dew-point 
td °C. =F i\() 0 +10 +20 +30 
0.0 100% 100% 100% | 100% | 100% 
0.2 98 99 99 99 99 
0.4 97 97 97 98 98 
0.6 95 96 96 96 97 
0.8 94 94 95 95 96 
10 92 93 94 94 94 
1.2 91 92 92 93 93 
1.4 90 90 91 92 92 
1.6 88 89 90 91 91 
1.8 87 88 89 90 90 
2.0 86 87 88 88 89 
2.2 84 85 86 87 88 
2.4 83 84 85 86 87 
2.6 82 83 84 85 86 
2.8 80 82 83 84 85 
3.0 79 81 82 83 84 
O22 78 80 81 82 83 
3.4 77 79 80 81 82 
3.6 76 77 79 80 82 
3.8 75 76 78 79 81 
4.0 73 75 te 78 80 
4.2 72 74 76 We 72 
4.4 71 73 19 77 78 
4.6 70 42 74 76 77 
4.8 69 71 73 75 76 
5.0 68 70 72 74 75 
5.2 67 69 71 HA 75 
5.4 66 68 70 72 74 
5.6 65 67 69 71 73 
5.8 64 66 69 70 72 
6.0 63 66 68 70 71 
6.2 62 65 OF a 69 71 
6.4 61 64 66 68 70 
6.6 60 63 65 67 69 
6.8 60 62 64 66 68 
7.0 59 61 63 66 68 
7.2 58 60 63 65 67 
7.4 57 60 62 64 66 
ie 56 59 61 63 65 
(betes 55 58 60 63 65 








— 
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RELATIVE HUMIDITY—DEW-POINT (Continued) 
ne 


Dew-pornt (a). 








Depression 
of dew-point 

-ad°C. —10 0 +10 +20 +30 
8.0 54 57 60 62 64 
8.2 54 56 59 61 63 
8.4 53 56 58 60 63 
8.6 52 55 57 60 62 
8.8 51 54 57 59 61 
9.0 51 53 56 58 61 
9.2 50 53 55 58 60 
9.4 49 52 55 57 59 
9.6 48 51 54 56 59 
9.8 48 51 53 56 58 
10.0 47 50 53 55 57 
10.5 45 48 51 54 

11.0 44 47 49 52 

1155 42 45 48 51 

12.0 41 44 47 49 

12.5 39 42 45 48 

13.0 38 41 44 46 

13.5 37 40 43 45 

14.0 35 38 te, | 41 44 

14.5 34 Soe 40 43 

15.0 33 36 39 42 

15.5 32 35 38 40 

16.0 31 34 37 39 

16.5 30 33 36 38 

17.0 29 32 35 3d 

Lh 28 31 34 36 

18.0 27 30 33 35 

18.5 26 29 32 34 

19.0 25 28 31 33 

19.5 24 ZL 30. — 33 

20.0 24 26 29 32 

21.0" 22 25 27 | 

22.0 21 23 26 | 

23.0 19 22 24 

24.0 18 21 23 

25.0 17 19 22 

26.0 16 18 ot 

2e.0 15 17 20 

28.0 14 16 | 19 

29.0 13 15 18 

30.0 12 14 goa 


HANDBOOK OF CHEMISTRY AND PHYSICS 
REDUCTION OF PSYCHROMETRIC OBSERVATION 


For the reduction of observations with the wet and dry bulb thermometer, 
Assuming the relative velocity of the air to the thermometer bulbs is at least 
three meters per second; if t is the temperature of the air as indicated by the 
dry bulb, tw, the temperature of the wet bulb, B, the barometric pressure, and 
Fw, the vapor tension of water corresponding to tw, then the actual vapor ten- 


sion is 
E=E.w—0.00066B (¢—tw)[1+0.00115(¢ —tw)]. 


The value of the term 
0.00066.B (t —tw)[1+0.00115(¢- tw)] 
is given in the following table. 


(From Miller's Laboratory Physics, Ginn & Co., publishers, by permission.) 


a ———$— 











BaROMETRIC PrEessuRE B IN CENTIMETERS 
t—tw 
70.0 71.0 72.0 73.0 74.0 75.0 | 76.0 | 77.0 
oe em em cm cm em em em em 

1 0.047 | 0.048 | 0.048 | 0.049 | 0.050 | 0.050 | 0.051 | 0.052 
2 .093 094 .096 097 .098 . 100 .101 .103 
3 .139 .141 .143 .145 .147 .149 .152 .154 
4 . 186 . 189 .191 .194 .197 .199 . 202 . 204 
5 0.232 | 0.236 | 0.239 | 0.243 | 0.246 | 0.249 | 0.252.| 0.256 
6 .279 . 283 . 287 .291 .295 .299 . 303 . 307 
ve . 326 Reap! . 336 .340 345 .350 . 354 .359 
8 Sots .3879 . 384 . 389 . 395 . 400 .405 .411 
9 .421 427 .432 .438 444 .450 .456 .462 
10 0.468 | 0.474 | 0.481 | 0,488 | 0.494 0.501 | 0.508 } 0.515 
11 515 522 530 537 544 551 559 566 
12 562 570 578 586 .594 602 611 619 
13 .610 .618 .627 .636 645 .653 . 662 .671 
14 .658 . 667 .676 . 686 .695 .705 .714 .723 
15 0.706 | 0.716 | 0.726 | 0.736 | 0.746 | 0.756 | 0.766 | 0.776 
16 . 754 . 764 .775 . 786 . 796 . 807 .818 . 829 
17 . 802 .813 . 824 . 836 847 . 859 .870 . 882 
18 .850 . 862 . 874 . 886 . 898 .$10 .922 .935 
19 .898 911 .923 . 936 .949 . 962 975 . 987 

















20 0.946 | 0.960 | 0.973 | 0.987 | 1.000 | 1.014 | 1.027 | 1.041 
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CONSTANT HUMIDITY | tse 
The following table shows the % humidity and the aqueous 
tension at the given temperature within a closed space when 
in contact with a saturated aqueous solution of the given 
solid phase. 

















Solid phase | [a ere hamidity pee 
Hy PORFH OF Rie. ot ot ee Es 24 9 1.99 
DNC 1 HO See te oot eee 20 | 10 1.74 
CEOs Si aaa Aen. cate ne 168 13 738 = 
LIGEHiO® MER he alah 20 15 2.60 
ISOS Once Saat eee 20 20 3.47 
Rae er seeds ee Soe oe Care 100 22.9 174 
NA BESt Se Ss Oe ert a eee 100 22.9 174 
NaCl, KNO; and NaNC; 16.39} 30.49 4.23 
CaClsGHeO ts te ante ehh 24.5 31 7.08 
CECIEGCHEO UE eer oto teen ee 20 32.3 5.61 
CaCl GH sO ees erect aa 18.5 35 5.54 
TO a otei tes de epee eee Seer ae a 20 35 6.08 
CECH HIO ere: ca eeeer ee 10 38 3.47 
Ca Gly. 6H2O.. eee tesa 5 39.8 2.59 
Zn(NO3).6H2O rate mia iO sas. cae be Io, gee 20 42 7.29 
K,CO;3.2H.O 24.5 43 9.82 
K2CO;:2020-.-- ett ee es 18.5 44 6.96 
KINO oe se ates eedeos ee cee eee 20 45 7.81 
KECNS.. Sree ty orice eee ee 20 47 8.16 
Nala rae eee 100 50.4 383 
Ca(NOs)s4HsOsigec : foc .|. se 24.5 51 11.6 
NaHSO, eg Sia pee ches 20 52 9.03 
Nae2Cr2O7. 2H30.. SPS aescin 20 52 9.03 
Ma(NOs)e, Bid Cisabnke de of ake 24.5 | 52 11.9 
Ried Riri Gai Ot 8 A bade 100 54 410 
Ca(NO,)s 4H20.. REIS AS. te 18.5 56 8.86 
MeGiOns GHOsSikie YOR UI. Sh 18.5 56 8.86 
ECRUIS Pace nets rhe ie ee Pree 100 56.2 427 
NaBr.2H;0.. ae eee 20 58 10.1 
Me(C,H Date 4H.0. Sirs ree ee che, one 20 65 11 3 
INAS NOZeecne oe cee aR eee ee 20 66 1E.5 
NH,Cl and KNOs3. . Toaise ok: 30 68 .6 21.6 
KBr SO Bcd ae Oe ete bh ae pees 100: ~~ 692 526 
NH,Cl and KNOs3.. SOE is «(lie 20 7142 16.7 
NH,Cl and pe ee FE, Are 20 72.6 12.6 
NaClOy. “e eed euch Se 20 75 13.0 
(NH,)280,. MLL CMe Ee Nee SE BI 108. 75 754 
NACH Og 3HeO.. oe sae 20 76 1S. 2 
H2C,04.2H2O PERO ee Soe SAS Bee 20 76 13.2 
Nassi0s0bl2O 24 aie te eee 20 78 13:5 
NAGI ceebe aipaaeicee tee ie ae 20 79.5 13.8 





* Unstable form. man 
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CONSTANT HUMIDITY (Continued) 

















ee 
Solid phase id | py #C. ; humidity a a 
a Ee ee ee eee ee eee 
IVECT, cee... .. . RORieV, Haw 25 79.3 18.6 
NH.Cl.. Tote. Vedat apical 30 gh ls 24.4 
(NH,)2SO,.. aoe te SU SES Sea E 20 81 14-1 
MEER MSO. 02! vole F 4. ca0ia% 25 81.1 19.1 
ees fe ets ss} 2 92911 erpdond 30 81.1 25.6 
KBr. MN i ls acl cat 20 84 14.6 
T1.S0,.. 104.7 84.8 768 
KEISOg 5. Powel.) OVAL). More. 20 86 14.9 
Nee Or OHeO tcc et. eaee: 24.5 87 20.9 
Bale 2H Onseanté 002k 5. See. 24.5 88 20.1 
SOTO e mapie. OS0iE | unre 20 88 15.3 
LE) (OM Lei ene oc lal at a 103.5 88 .4 760 
ZnSO..7H2O0 20 90 15.6 
NasCO;. 10HsOim! 4) 0028 3, OUTS. 18.5 92 14.6 
aBrO3.... 20 92 16.0 
TSAO Daan aeyT. | HIG S4 i. UREA: 20 92 16.0 
INP Ogmdivrsy. febeL OCS 2. 30 92.9 29.3 
NH,H2PO,. . Wes ko) <. siaaves « 25 93 elag 
Na.SOx,. 10H0.. OAs. XeREs 20 93 16.1 
NH.H>PO,.. AIMEE) (S008) 20 93.1 16.2 
ZnSO..7H20.. Poorest: “Gare. 5 94.7 6.10 
NasHPO,. 12H;0._ Spies cle eee 20 95 16.5 
SNe es fet Ore 100 96.6 734 
POCONO s)ecsiod ils ede... OMe. 20 98 17.0 
CASOTOH Ooi ts: 008 | Gee. 20 98 17.0 
«Opler aad -...{ 100.3 | 98:7 °| 759 
AMO ie BislsadiG"). 5 (aL b's Sale 100.1 99.7 761 


a 


CORRECTION FOR CAPILLARY DEPRESSION OF } 
MERCURY IN A GLASS TUBE 


Correction to be added. 





Height of meniscus in centimeters, 









































et 

a 
tube. | 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 
cm. ecm, cm. cm. em. em, cm, cm, cm, 
0.4 |0. oe 0.122 | 0.154 | 0.198 | 0.257 
0.5 065 . O86 .1i9 .145 | 0.180 
0.6 “oor .041 . 056 .078 .098 -121 | 0.143 
0.7 O18 .028 .040 .053 . 067 .082 .097 
0.8 020 029 .038 .046 056 .065 | 0.077 
0.9 0.015 | 0.021 | 0.028 | 0.033 | 0.040 | 0.046 | 0.052 
ET tote esF ND 015 020 025 .029 .033 037 
re Oe 010 014 018 -021 024 N27 
WW mea CEE Ae 007 010 013 015 .018 019 
A BLS eA 004 7 010 .012 .013 014 
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VELOCITY OF SOUND 


Souips 


Approximate values. 
(From Smithsonian Tables.) 




















Veloc., | Veloc., é . 
Substance. See: meters.| feet Observer. © 
* | per sec. | per sec. . 
Metals: j 
Aluminum. .... fees... on: 5104 16740 | Masson ~ : 
Bragg. bah «ss crags vis A akete = 3500 11480 | \ arious 4 
Cadmium: <7 <5 teteie t's heey 2307 7570 | Masson 
(Cot Tes SEIS G A. GO er: Pe 4724 15500 | Masson 
G@oppe6n. ss oc. cee wehs 20 3560 11670 | Wertheim 
Coppers gk ade ees 100 3290 10800 | Wertheim 
Coppers See wee 200 2950 9690 | Wertheim 
Gold Vaokt,.\.). 2 0. ods. 20 1743 5717 | Wertheim 
Goldt hard s. v.32 3.65 BE. 2100 6890 | Various 
Iron and soft steel.....| .... 5000 16410 | Various . 
ae, CRE Ae Ee 20 | 5130 | 16820 | Wertheim 
BROW eae bss. .ci ee gai Loo 5300 17390 | Wertheim ; 
RromGustie Eels +. a%:- 200 4720 15480 | Wertheim 
Iron cast steel......... 20 4990 16360 | Wertheim 
Iron cast steel......... 200 4790 15710 | Wertheim . 
Meads... tM Cen. ue 20 1227 4026 | Wertheim ; 
Magnesium........... AME 4602 15100 | Melde 
INiCkel ie .tee.s bap cals oF ois 4973 16320 | Masson 
Palladium ies «5 gen 4a» ieee 3150 10340 | Various 
Platidumi:. .......4:3%. 5). 20 2690 8815 | Wertheim 
Biatnums<.. + oss ests © 100 2570 8437 | Wertheim 
Plawoum:. . 6. ade. dos 200 2460 8079 | Wertheim 
SHIVERS che bh toes afte 20 2610 8553 | Wertheim 
BIN VOI 2. <1 cektes aie afar 100 2640 8658 | Wertheim 4 
Bin tre =k dcaele othe © bes 3G 2500 8200 | Various 
Bier astes a0 .0:6 Wp Ginis'c clo ah apakhy 3700 12140 | Various 
Various: : 
Bricks? tic bas B RAEN ie chsicaft voteets 3652 11980 | Chladni 
Raye TOOK. cisis:clesie aces oat 3480 11420 | Gray and Milne 
Corkieerreiieise cere: SMe 500 1640 | Stefan 
Granite; dhacaewas.s 6 ese 3950 12960 | Gray and Milne 
Marble. 64 Ste ee Are £ 3810 12500 | Gray and Milne 
Paraffin. ......2sqaeae 15 1304 4280 | Warburg 
Bate eer Acs cop teriets eas Snr 4510 14800 | Gray and Milne 
Wallow co Tiiwbs sees Kate 16 390 1280 | Warburg 
slaee,-TPOOT. steno sa Phe wae 5000 16410 | Various 
Gileasy tO. os. cs Serre es acting §000 19690 | Various 
he) peat aA Serer TSMR rte 3013 9886 | Ciccone & sear a 
Vulcanized rubber..... 0 54 177 | Exner 
Witte t 55 ale cnbh atanaiakh 17 880 2590.} Stefan 
Woods: 
Ash, along the fiber....| .... 4670 15310 | Wertheim ‘ 
Ash, across the rings...| .... 1390 4570 | Wertheim 
Ash, along the rings...| .... 1260 4140 | Wertheim 
Beech, along the fiber. .| .... 3340 10960 | Wertheim 
Elm, along the fiber...| .... 4120 13516 | Wertheim 
Fir, along the fiber....] .... 4640 15220 | Wertheim 
Maple, along the fiber..| .... 4110 13470 | Wertheim 
Oak, along the fiber....| .... 3850 12620 | Wertheim 
Pine, along the fiber...}| .... 3320 10900 | Wertheim 
Poplar, along the fiber..| .... 4280 14050 | Wertheim 
Sycamore, along fiber. .! .... 4460 14640 | Wertheim ¢| 
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VELOCITY OF SOUND (Continued) 


Liquips anp Gases 


(From Smithsonian Tables.) 





Veloc., | Veloc., 
Substance. meters feet 
per sec. | per sec. 
Liquids: 
Alcohol, 95%......... 1241. 4072. 
Mieohol 9500. 5.5 EG 1213. 3890. 
Ammonia, conc....... 1663. 5456. 
i) (a, a os 1166. 3826. 
Carbon bisulphide. 1161. 3809. 
Chloroform...... 3 983. 3225. 
Ce | ee ee ee 1032. 3386. 
NaCl, 10% sol. ....... 1470. 4823. 
NaCh15% sol... 2: 1530. 5020 
NaCl, 20% sol........ 1650. 5414 
Turpentine oil........ 1326. 4251. 
Water, air-free........ 1441. 4728. 
Water, air-free........ 1461. 4794. 
Water, air-free........ 1505. 4938. 
Water, Lake Geneva... 1435. 4708. 
Water, Seine River. ... 1437. 4714 
Water, Seine River.... 1528, 5013. 
Water, Seine River.... 1724, 5657. 
Gases: 
Air, dry, COzfree..... 331.78} 1088.5 
SS. Sea aes 331.36) 1087.1 
Air, dry, CO2-free 331.92] 1089.0) 
Air 1 atmosphere... ... 331.7 | 1088. 
Air 25 atmospheres. ... 332.0 | 1089. 
Air 50 atmospheres. .. . 334.7 | 1098. 
Air 100 atmospheres. .. 350.6 | 1150 
ok Se 344. 1129. 
IES SCR ee 386. 1266. 
ioe. eee 553. 1814. 
tees Lic soc A 700. 2297. 
Ammonia............. 415. 1361. 
arbon monoxide...... 337.1 | 1106. 
Carbon dioxide........ 258.0 846. 
Carbon disulphide... .. 189. 606. 
USERS dhe Ss as op 205.3 674. 
Ethylene............. 314. | 1030. 
ayia iis 1269.5 | 4165. 
Illuminating gas....... 490.4 | 1609. 
Methane........ fees 432. | 1417. 
Nitric oxide.;........ 325, 1066 ._ 
Nitrous oxide......... 261.8 859. 
Hi i ee eae 317.2 | 1041. 
Vapors: 
Ao? Spe 230.6 756. 
DU Se eee 179.2 588. 
Water... 401. | 1315. 
Were 404.8 | 1328. 




















Observer. 


1908 
1908 
1908 
1908 
1908 


Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 
Dorsing, 1 
Colladon-Sturm : 
Wertheim 

Wertheim 

Wertheim 


Rowlan 


| Violle, 1900 


Thiesen, 1908 
Mean 

Mean (Witkowski) 
Mean (Witkowski) 
Mean (Witkowski) 


Stevens 
Stevens 
Stevens 
Masson 
Wulliner 
Biickendahl, 1906 
Masson 
Strecker 
Dulong 
Dulong 
Zoch 
Masson 
Masson 
Dulong 
Dulong 


Masson 
Masson 
Masson 
Treitz, 1903 





Witeris s. ......1 130. | 424°4 | 1392" | Treitz’ 1903 
a 4244 1392. | Treitz, 1903 
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MUSICAL SCALES 
EaquaL TEMPERED CHROMATIC SCALE 
A; = 440 


Standard pitch. Adopted by the Music Industries Chamber of Commerce 
of the United States in 1925. 





Fre- Fre- Fre- Fre- 
Note quency || Note quency | Note quency | Note | quency 
C1 16.35 Ci 65.41 C3 261.63 Cs 1046. 50 
CHu 17.32 Ch 69.30 C#s 277.18 C#s |1108.73 
Des 18.35 Di 73.42 Ds; 293.66 Ds 1174.66 
Dg 19.45 DA 77.78 Dis 311.13 Dds. |1244.51 
E-1 20.60 Ei 82.41 Es 329.63 Es 1318.51 
Ra 21.83 87.31 349.23 Fs 1396.91 


j 1 A 3 
F#u 23.12 FA 92.50 F#s 369.99 F#s |1479.98 
Gi : Gs 392.00 Gs 1567 .98 
GFA 25.96 Gt 103.83 G#s 415.30 G#s |1661.22 
A-1 27.50 Ai 110.00 A; 440.00 As 1760.00 
Afa 29.14 Aw 116.54 A7s 466.16 A#s — |1864.66 









































Bu 30.87 Bi 123.47 Bs 493.88 Bs. }1975.53 
Co 32.70 2 130.81 Cs 523.25 Cs  |2093.00 
C#o 34.65 C# | 138.59 C#s | 554.37 C#e  |2217.46 
Do 36.71 De 146.83 Ds 587.33 De |2349.32 
D#o 38.89 D# | 155.56 Dds | 622.25 Ds |2489.02 
Eo 41.20 Ea 164.81 Ei 659.26 Bs |2637.02 
Fo 43.65 Fe 174.61 Fy 698 .46 Fs |2793.83 
FHo 46.25 Fee 185.00 FAs | 739.99 Fe |2959.96 
Go 49 00 G2 196.00 Ga 783.99 Ge  |3135.96 
G#o 91 Gp | 207.65 G#s | 830.61 Gée |3322.44 
Ao 00 Az 220.00 Ag 880.00 As |3520.00 
A#o 58.27 A#s . | 233.08 A#s | 932.33 Ads |3729.31 
Bo 61.74 Be 246.94 Ba 987.77 Bs  |3951.07 
Cr 14186.01 
EquaL TEMPERED CHROMATIC SCALE 
Az = 435 
International Pitch, adopted 1891- 
Fre- ||| FE 
. re- Fre- Fre- 
Note | quency | Note | quency | Note, | quency | Note. |; quency 
CF 16.17 Ci 64.66 Ga 258.65 Cs /1034.61 
CHA 17.13 CA 68.51 Cs | 274.03 C#s_ |1096.13 
Di 18.15 Di 72.58 Ds 290.33] Ds |1161.31 ; 
D#1| 19.22 DA 76.90 D#s | 307.59 Dés |1230.37 
E.1 20.37 Ei 81.47 Es 325.88 Es {1303.53 
Fi 21.58 Fy 86.31 Fs 345.26 Fs 1381.04 
Feu 22.86 FA 91.45 FAs 365.79 F4#s (1463.16 
Gu 24.22 Gi 96.89 G3 387.54 Gs 1550.16 
G#1| 25.66 GA | 102.65 G#s | 410.59 G4s |1642.34 
A4 27.19 Ai 108.75 A3 435.00 As |1740.00 
Af 28.80 Aft 115,22 Af#s | | 460.87 A#s |1843.47 
Bu 30.52 Bi 122.07 Bs 488.27 Bs |1953.08 
‘0 32.33 Co 129.33 C4 517.31 Ce  |2069.22 | 
C#o 34.25 CH. 137.02 CH | 548.07 C#5°°|2192.26- 
Do 36.29 D2 145.16 Di 580.66 Ds'* |2322.62 : 
D#o 38.45 D#. | 153.80 Dfs | 615.18 Dis |2460.73 
Eo 40.74 Ea 162.94 34 651.76 Be  |2607.05 : 
Fo 43.16 Fe 172.63 Fy 690.52 F, |2762.08 
F#o 45.72 F #2 182.89 Fa | 731.58 Féo |2926.32 
Go 48.44 Gs 193.77 Ga 775.08 Ge (3100.33 @ 
G Ho 51.32 G# | 205.29 G# | 821.17 G#s |3284.68 | 
Ao 54.38 As 217.50 Aa 870.00 As |3480.00 | 
A#o | 57.61 Afs | 230.43 Afi | 921.73 A#s |3686.93 
Bo 61.03 Be 244.14 Bs 976.54 Be 3906.17 | 
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_ MUSICAL SCALES (Continued) © 
_- Serentiric or Dratonic ScaLe 
C; = 256 
Fre- - ‘Fre- 7 | Fre- | + Fre- 
Note quency Note quency Note | quency | Note quency 
1} 

Cu 16 C1 64 C; | 256 elpe.Gs .. 1004 
Do 18 Di 72 Ds 288 jf’ Ds‘ }1152 
E. | 20 Ey 80 E; | 320 ) EBs |1280 

Fa 21.33 }|--F: 85.33]! Fs: | 341.33 |} Fs‘! 11365:32 
Ga 24° Gi 96 || Gs | 384 || Gs» 1536 

A185) .96 67 |} Ay 106.67 ||. As 426.67 || As |1706.67 
Bat Bi 120 as 480... || Be ‘1820 
0 32 C2 128 Cs 512 H Os 4/2048 
Do | 36 De 144 1! De 576 } Ds 2304 
Eo 40 Ee 160 | Bs | 640 |} Es 2560 

Fo 42.67 || F: 170.67 | Fi |: 682.67 |} Fs * }2730.67 
Go 48 Go 192 i} Gs | 768 i, Ge — {3072 

Ao 53.33 ']} “As 213.33 || Ai | 853.33 | As  |3413.33 
Bo 60. B: 240 Bs | 960 |} Be ~ 13840 
| ! C; (4096 





SOUND ABSORPTION 


The following tables relating to sound absorption are taken from Bulletin 


No. 172, Engineering Experiment Station, University of Illinois, 


R. Watson. 


Sounp ApsoRBING CoEFFICIENTS FOR PircH 512 





Material 


by Floyd 


Coefficient 
per sq. ft. 





Open window......... pee eee oe 


oustolith (artificial stone)... . 
Ambler Sound Absorbing Plaster 
Balsam Wool, hare, 1 in. thick, 0.26 Ib. per sq. ft........... 
Ls Gt | ee ie 


Brick wall, painted. . 
Brick, set in cement 
Calacoustic Plaster. 
Carpet, unlined. ... 
Carpet, lined. ... 










Carpet, with 14 in. Ozite hairfelt 
Se ESI RS Oe ee a b oer 


Acousti-Celotex, type A, unpainted 


Acousti-Celotex, type B, painted or unpainted............. 
Acousti-Celotex, type BB, painted or unpainted........... 


" Acousti-Celotex, type C, painted or unpainted 


Armstrong Cork Board, 1 in. thick, 0.875 Ib. per sq. ft...... 
Armstrong Cork Board, sprayed with cold water paint..... 
Armstrong Cork Board, 2 in. thick, 1.6 lb. per sq. ft........ 
Pee free, FY RIOD Poe as LOTR 5) 
Peas hoawy folds, (eo Or OO) OF ol) Seens | Ft be Soa”. 
SromOek. tnpeinted .t..::--..7, Neceents bac os 


xlinum, bare, 1 in. thick 


Flaxlinum, 1 in. thick, with unpainted membrane........_. 


Gimeo Rock Wool, bare 
Glass, (Single thickness) 
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SOUND ABSORPTION (Continued) 
Sounp ABSORBING COEFFICIENTS FOR Pitcu 512 


















: Coefficien 
Material meniag. ft. 
Hairfelt, bare, 1 in. thick, 0.75 lb. per sq. ft............... 0.58 
Tino leu wa ees oe then ceases pee ee a hake sions art oie renee oem 0.03 
Marbles: <i do Ao Boras Slt Pas. Se ceke be opp shertiar aay. eaerene 0.01 
Nashkote Aj26iink thicket. i) .cttaa the < et. oft nto eyes selena 0.31 
Nashkote A, 34 ins, thick: .o'- < ccdisl-Wjole «1 oplete od si clel ial ohe bias ~| 0.41 
Nashkote.B; 36cint: thick 220.0 fee. ohereteen Gated oles ain BE sien 0.37 
Plaster: on. wood) lath 4.6595.) <~./2s(h-ie He actethite it Heeb od eres 0.034 
Plaster‘on metal lathé .oak.)) . 05 £26}. Sade delde « oieleie/slsisehon ee 0.033 
Plaster: on. tile™). 44s. eidBeee ce) 0d a ebabde a ba cers MES! dbo) shoe eee 0.025 
Sabinite Acoustical Plaster. ...........-00c0ser eee cee reee 0.21 
Stage opening, depending on stage furnishings............. 0. 25-0.40 
Ventilators: a.40)c.- 344 0.75 
Wiood;splain 3 <. 7... .c8.5 0.06 
Woodjivarnistied J; ..: Sines tcloe lho oete «tated -) = hip ey tens 0.03 
Acoustic Zenitherm (cork granules cemented with plaster)..} 0.33 
Individual Objects ae 
Adult’ person... 25) oie oiets Lords: «licens cutels 0 @ <)= ots eaten eae 4.7 
Plain wood seats; .cfeto arastats ects Yoxtdah us aes Sede pk as eee 0.15 
Church pews, per seats... 5222 cele nk eee ee eee et 0.2-0.5 
Seats, upholstered seat and back.......-..+.-+s+0+0ss5005 0.75-2.00 
Seat, cushions per seat... . 2.66 6 injec nals eee eigis se > © eens 1.00-—2.00 





Sounp ABSORBING COEFFICIENTS OF VARIOUS MATERIALS 


iS 


























Coefficient 
Material : 
ateria nee 512 1024 2048 
Open window (theoretical value)............--.-. ‘| 1.00 |1.00)1.00)1.00 
Open window (experimental value).......-.,.+..- 0.945/0.98)1.08/0.985 
58/0, 80/0. 84 


Hairfelt, bare, 1 inch thick, 0.75 lb. per sq. ft......| 0.34 |0. 
Acousti-Celotex, type A, (felted Be ue fibres 

13( in. thick, 1.11 lb. per sq. ft., perforated with 

441 small holes per sq. ft. on back of material). .| 0.30 
Acousti-Celotex, type B, ditto, with perforations 


0.25/0. 21/0. 26 


exposed on front, painted or unpainted......... 0.24 |0.47/0.49|0.60 
Acousti-Celotex, type BB, ditto, 114 in. thick, 

1.67 lb. per sq. ft. painted or unpainted......... 0.36 |0.70|0.76/0.76 
Acousti-Celotex, type C, 3g in. thick, 0.48 lb. per 

sq. ft., completely perforated, painted or unpainted.| 0.12 |0.30/0.48 0.55 
Armstrong Cork Board, 1 in. thick, 0.875 lb. per 

BGs. Luda cpice Nace he cee vA Spt onhalesa) se “liste Peete Oee 0.08 |0.30/0.31)0. 28 

ditto, sprayed with cold water paint............ 0.07 |0.30)0.28)/0.29 

ditto,-2.in. thick, 1.6 lb; per sq, ftnss- dened one 0.17 |0.35)0.27|0.34 
Flaxlinum (felted flax fibres), bare, 1 in, thick, 

P.A7 dpe per'sq,. fbi. fase - cus Ghee Ee eA ee ee 0.49 |0,.61|0.67/0.66 


Flaxlinum, (ditto), with unpainted decorative mem- 
brane (0.1 lb. per sq. ft., mesh 10 to the inch) 
mounted 34 in. in front of Flaxlinum........... 0.30 
Gimco Rock Wool (silica fibres, felted between 
metal lath), 114 in. thick, 1.44 lb. per sq. ft.....| 0.46 


0 .61/0.60/0.55 
0.57/0.56)0.72 





* At pitch 256 the reverberation room had a resonance, so that materials 
capable of vibrating would have a somewhat greater coefficient than if the 
resonance were absent. 
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SOUND ABSORPTION (continued) 


Sounp ABsorsBina CoEFFICIENTS FoR RANGE oF PitcH 


—————— 

















Coefficient 
Material } Authority 
jog | 256 | 512 |1024/2048)/4096 
Open window (theoreti- 
COs oo a 1.00/1.00 |1.00 |1.00,1.00/1.00 


Acoustic Zenitherm (cork 
granules cemented into 

a@ porous stiff tile 1.14 
pi! thick, 2.07 lbs. per 
Ae See 0.03/0.13 10.33 |0.42/0.42/0.15 Watson, 1926 
Akuatotit Tile (1 in. |0.06/0.12 |0.36 |0.52 0.52/0.36 W. C. Sabine, 


1914 
Akoustolith Plaster, 14 
in. thick on }4 in. thick 








lime mortar........... 0.21/0.24 |0.29 |0.33/0.37/0.42 yan 1923 
_ Rumford Tile, 1 in. thick./0.09/0.18 |0.29 |0.34/0.34/0.30 phe Sabine, 
191 
‘Ambler Sound Absorbing 
Plaster. . -]0.03}0.06 |0.14 |0.17/0.19}0.11 Watson, 1926 
Calacoustic Plaster, Yin. 
Jl = 00 Goo ae 0.13)C.12 |0.16 |0.17/0.20/0.26} Knudsen, 1927 
Mii Recalls Felt 
(a mixture of hair felt 
and asbestos, bare, 14 
Paaetekyi sees tt... 0.10/0.18 /0.36 |0.60/0.63/0.57 Swan, 1927 
ditto, 34 in. thick...... 0.18/0.30 |0.54 |0.64/0.63/0.57 Swan, 1927 
Nashkote A (Asbestos- 


eae cemented to the 
elt and special paint 
. pplied, 6 in. thick). .!0.10/0.20 |0.31 |0.40/0.39/0.32 Swan, 1927 
ditto, % in. thick. ...). 0.19/0.28 |0.41 |0.43/0.39/0.32 Swan, 1927 
Nashkote B (same as A 
except that perforated 
2 agg is ued to the 
t, }4 in. thick)...... 0.10/0.20 |0.37 |0.57/0.63/0.53] Swan, 1927 
Bal aes Wool (loosely 
felted quilt of wood 
fiber, 1 in. thick) .. ..-./0.18 |0.44 |0.62)0.66]....| Watson, 1927 
Balsam Wool, covered 
with steel "tile, per- 
forated with 64 one - 
heat in. holes per : 
DARL. SOK ek RS SS 0.19 |0.47 |0.64/0.66)....| Watson, 1927 
Sabinite Acoustical Plas-|..../0.166/0.214/0.29|0.34|....| P. E. Sabine, 
ter, 34 in. thick. | 1927 


= ——————————— 
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Mens os ie 
ELECTRICITY AND MAGNETISM 


CTvgoe 


SPARK-GAP VOLTAGES 


Based’ on results of the American Institute of Electric Engineers 
Air at 760-mm, 25° C. 





Peak 



































voltage ‘ 
A t points 
kilovolts 2.5 | 5 10 25 
ti) 0.13 0.15 0.15 0.16 0.42 
10 0.27 0.29 0.30 0.32 0.85 
15 0.42 0.44 0.46 0.48 1,30) 
20 0.58 0.60 0.62 0.64 1.75 
25 0.76 0.77 0.78 0.8Ll- 2.20. 
30 0.95 0.94 0.95 0.93 2.69 
35 1.17 1:12 1.12 1.15 3.20 
40 1.41 1.30 1.29 1/32, 3:81 
45 1.68 1.50 1.47 1.49 4.49 
50 2.00 L721 1.65 1.66 5,;20 
60 2.82 2.17 2.02 2.01 6.81 
70 4.05 2.68 2.42 pea 4 8.81 
80 eee: 3.26 2.84 2.74 58 yh 
90 3.94 3.28 3.41 13.3 
100 4.77 8.75 3.49 15,5 
110 5.79 4.25 3.88 L7G 
120. Fou Bite ROS: 7.07 4.78 4,28 19.8 
£30 9 pw S| Vee HOSS Be bee 5.85 4.69 22.0 j 
iT feeble acd tate | aces caer 5.97 5,10 24.4 ] 
1502) Pe ee Pl eee 6.64 5,52 26.1 P 
U1. 0 aan) | ieee Se 4 Rs aren Tsar 5.95 28.1 
170% Ob pReaen cs eee 8.16 -6.39 30.1 
£30 ipuy hil ee HOS. OE Ge -fe 4 9.03 6.84 132.0. 
190 cul ee DE OE OEE. 10.0 7,30 33.9 
ZOOeT CUP ORSEE Se ere Ph wae races be ye 7.76 SB 4 
D1LOe any) VER VRE Een WR 12.3 8.24 37.6 , 
DIO Mean HV ee eee NS ee See 13.7 8.73 39.5 
230 eWollce thes Olle Bee 15,3 9.24 41.4 j 
DRO: POS oA? SOO Bee Pee hs eds eM te eee 9.76 43.3 
O50 SORT Serre 1 2) Ot. Ene Se eee Re 10.3 45.2 
B00 5) Vil) Oda eye S-Beote e hee 13.3 54.7 
pe 
CORRECTIONS FOR TEMPERATURE AND PRESSURE . 
Values found in the above table may be corrected for temperature and 
pressure by multiplying the values given by the appropriate correction factor 
tound below: 
$$ 
Pressure mm 
ie pie Eee 
Temp. = = 
e) 720 740 760 780 
. ( 
4 
0 1.04 1.06 1.09 1.12 
10 1.00 1.02 1.05 1.08 j 
20 0.96 0.99 1.02- 1.04 
30 0.93 0.96 0.98 1.01 
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SPECIFIC INDUCTIVE 


So1ips 


CAPACITY 


Atmospheric temperatures except where noted. 


(From Smithsonian Tables.) 











Specific 
Substance. Wave inductive Observer. 
; length. | capacity. 
Asp hawel foal. ..2 oe) 2.68]v. Pirani, 1903 
Caoutdihads: EEO OG 2.22|Gordon, 1879 
Calespar: 
totais hind): 2.2 re) 8.49/Fallinger, 1902 
(olaxtefa fied... 5 ee) 7.56|Fallinger, 1902 
Diamond... 2.2.2... er) 16.5 |v. Pirani, 1903 
Hbonite weAeliss | 06 re 2.72|Winklemann, 1889 
Gi ee extra 
wODRLT: .. oe) 9.90|/Hopkinson, 1891 
nian CLOWD i... or) 6.96|Hopkinson, 1891 
lead (Powell)... .. oa 5.4-8.0 |Gray-Dobbie, 1898 
Jena, bartum...... (oa) 7.8-8.5 |Léwe, 1898 
Guttampercha iat. tou. l.. 3.3-4.9 |(submarine-data) 
Tee—5? @GadebiAl. oc 1200 2.85|Thwing, 1894 
— Stina soet PA 5000 3.16/Abegg, 1897 
— 1 O0Putisdiod! hc 75 |1.76-1.88|Behn-Kiebitz, 1904 
fodine, cryst........ 75 4.00|Schmidt, 1903 
Marble, Carrara.. 75 8.3 |Schmidt, 1903 
Mieascak .abait) ... co 6: 15. 66-5. 97/Elsas, 1891 
Mica, Canadian am- ‘ 
ber, weapbael. £2; we) 3.0 |E. Wilson 
Parafam.ecal 71). 6!) = 2.10/Zietkowski, 1900 
Phosphorus, yellow. . 75 3.60/Schmidt, 1903 
Porcelain, hard 
(Royal Berlin). .| 2 5.73|Starke, 1897 
Quartz: 
Apo Sixties ! Fah) 22 oO 4,69|Fallinger, 1902 
[Ns oe 00 5.06|Fallinger, 1902 
Selenium.........\. or) 6.13|Vonwiller-Mason, 1907 
Shellacwaead ...../.. 00 3.10/Winkelmann, 1889 
Sulphur, amorphous..| © 3.98|v. Pirani, 1903 
Sulphur, cast, fresh..}| © 4.22lyv. Pirani, 1903 
Wood, dry: 
red Bn eedh.|. ; 0 |4.83-2.51 
red beech......... co @6«: 17. 738-3. 63 
PRES Geiss o> «sobs. = co |4,22-2.46 
i) eT co © |6.84-3.64 








~ 
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SPECIFIC INDUCTIVE CAPACITY (Continued) 


GASES 


The specific inductive capacity of a vacuum is taken as unity. Wave- 
lengths of the measuring current greater than 10,000 cm. 


(Dielectric constant.) 

















Gas — aed MS dere Observer. 3 
3 pheres. | capacity. 

(Nee ans Be othe bie 0 1 /|1.000590| Boltzmann, 1875 
ae aeReRATE SAE othe 19 20 {1.0108 |Tangl, 1907 
Airs ee OE RE Alas uae 40 {1.0218 |Tangl, 1907 
Airis e108. ORD A 60 /|1.03380 |Tangl, 1907 
ATT’ suc Sete Ree Lire 80 |1.0439 |Tangl, 1907 
Air. ails eee Al 100 |1.0548 |Tangl, 1907 
Ammonia.......... 20 1 |1.00718 |Badeker, 1901 
Carbon bisulphide..} 0 1 {1.00290 | Klemendéié 
Carbon bisulphide. .| 100 1 {1.00239 | Badeker 
Carbon dioxide..... 0 1 |1.000985| Klemenéié 
Carbon dioxide.....| 15 10 |1.008 Linde, 1895 

’ Carvon dioxide.....} .... 20 |1.020  |Linde,; 1895: 
Carbon dioxide... . . 40 |1.060 Linde, 1895 
Carbon monoxide.. . 0 1 |1.000690) Boltzmann 
Ethylene. ../...... 0 1 |1.00131 | Boltzmann 
Hydrochloric acid.. .| 100 1 {1.00258 | Bideker 
Hydrogen......... 0 1 |1.000264! Boltzmann 
Methane... 0:22... 0 1 |1.000944| Boltzmann 
Nitrous oxide (N20). 0 1 {1.00116 | Boltzmann * 
Nitrous oxide (N2O).| 15 10 {1.010 Linde, 1895 
Nitrous oxide (N2Q).| ... 20 {1.625 Linde, 1895 
Nitrous oxide (N2O).| .... 40 |1.070 Linde, 1895 
Sulphur dioxide. ... 0 1 |1.00993 | Baideker 
Sulphur dioxide. ... 0 1 {1.00905 | Klemenéié 
Water vapor....... 145 4 |1.00705 | Badeker 

Liquips 


Where the wave-length is not specified it is greater than 10,000 em. 








Liquid. py as 
Acetic acid... ...... 18 
ACOLONE: Se, cage oe 0 
AID Fie sehen bee —191 
Alcohol: 
AMY Ceo twee 0 
BI Milistncerdaecthce ees +20 
6thlen aoewtec cake frozen 
Cty) crete eka ee —120 











Wave 
length, 
cm. 





888 


81818 8 


Specific 
induc- 
tive ca- 
pacity. 


Observer. 





.7 |Francke. 1893 
.6 |Abegg, 1897 
43 |v. Pirani, 1903 


4 

4 |Abegg-Seitz, 1899 
0 |Abegg-Seitz, 1899 
7 |Abegg-Seitz, 1899 


.6 |Abegg-Seitz, 1895 


Bose 
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- SPECIFIC INDUCTIVE CAPACITY (Continued) 
Liquips (Continued) 





Temp. 
tea 


Wave 
length, 


cm. 


ee | | Mm —_ 


nilin 
Sonal (Benzene).. 
Bromger ....°.: 
Carbon Beviphide. : 
Carbon dioxide. . 


Ethyl ether........ 
Ethyl ether........ 
Glycerine:........- 
Hydrogen peroxide 

46% in H,O.... 
Hydrogen sulphide. : 
Nitrous oxide, N20 . 
Oils: 


Phenol... .....-+-; 











oO 
iw 


3888888888 8888: 


oOo 


i 


_ 
=~] 
Or 


bo 
, 8883888 8 88 


8 > 
Ww 


io] 
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Bnerifie 

ie = Observer. 
pacity. 

44.3 |Abegg-Seitz, 1899 


.3 |Abegg-Seitz, 1899. 
4 |Abegg-Seitz, 1899 


25.8 |Abegg-Seitz, 1899 
24.4 |Drude, 1896 
23.0 |Drude, 1896 
20.6 |Marx, 1898 


8.8 |Marx, 1898 
5.0 /Lampa, 1896 
sue 


0 |Abegg-Seitz, 1899 
31.2 |Abegg-Seitz, 1899 
24.8 |Abegg-Seitz, 1899 
22.2 |Abegg-Seitz, 1899 


21-23 |Goodwin-Thomp- 
son, 1899 
.81 |Léwe, 1898 
.316| Turner, 1900 
.288'Turner, 1900 
Schlundt 
.626|Tangl, 1903 
Linde, 1895 
|Linde, 1895 
2 -|Turner, 1900 
Abegg, 1897 
Tangl, 1903 
2 |Thwing, 1894 


7 \Calvert, 1900 
Eversheim, 1904 
_|Hasenhé6rl, 1900 
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or 
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Arons-Rubens, 
1892 
Salvioni, 1888 
Salvioni, 1888 
Heinke, 1896 
Marx 
ws ecoeinexaty 1881 
| Hopkinson, 1881 
|Fleming-Dewar, 
aR: 1896 
.68 |Drude, 1896 
14.0 [versheim, 1904 
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SPARKING POTENTIAL OR DIELECTRIC STRENGTH 


Various INSULATORS. 








Potential to puncture in kilovolts per centimeter. 1 kilovolt =1000 volts. 


Thickness Kilovolts 





Substance. used mm. per cm 
een eee ie eS SS 
AivplgQuidise-saodh |: & dd... so. - 1) R= “es 40-90 
Ebdirite stine-anse Ay... S. G8). . Be. ol) Ab ow ae 300-1100 
Fiber! piiae-urenthl: . B.S). . oes | be oe fees 20 
Cabs: stior-agad as. 2.68). . 20,71) 1S ee 300-1500 
Guttapereha .sbuatl).. bd. b0). | ER ees 80-200 
Kerosene22l .obuxtl). 0.02). cb -. 1.0 164 
Linen, varnished... 2.0L. eee | obese 100-200 
Mics. . .. 208, xisht)....2/8-).2 6... 0.1 1500-2200 
Mica. . 0080. stirs). 0.8.4 sb abe 1.0 300-700 
Oils: 

Gastorsiinceayed A)... S018... ae. 0.2 190 
Castorsdidce eof. 8.428... m8... 1.0 130 
cottonseed nyo AL. 2.08... do. .|) Ge des: 70 
Jando Peaimboown 2S. ff,. 2... 0.2 140 
Tard: URL. SOR ote cies loser 1.0 40 
linseed, rawes/.-!..) 2.0.0. eees 0.2 185 
rawlel .weciw TG16.7 2... ce. 1.0 90 
bowled! .yoniuT B42 .8 1... a. 0.2 190 
boiled shanties) .BL,£.1. . ke. 1.0 80 
lubricating. [uae efe 2... a5%.|| OF. 6-8 50 
olive COOL WO eig GEE. of Be. 0.2 170 
olive. SGat,..o8aiLt Gh Oo.) 5 ee in.1.0 75 
parathin) .,j2Gnt. . 0.0... 2G). 0.2 215 
parafins!. WHA h. ek... oe: 10 160 
sperm, Minerals 1} AS 4. .|.1.. S- 0.2 180 
mrineraltiivised tf). & 00). .00L€. 1.0 85 
MALUTAL Lice tT aac rorreacite 0.2 195 
nat@ralimrle). wl oie 1.0 90 
turpentine. oi... Jie... hee. 0.2 160 
turpentine... 5.64. ee ae 1.0 110 
Papers: 
bedswakedzedasAL JAD b.. a 6] Eb. fetes 770 
blottingPeAl .... «bs Sasa ers wees) ieee se 150 
Martie .Wtorrleth MIR. 25. Ses] IEG chee a 2 
paraffined. .........6. 0c eee ee] eee a Ae 500 
varnmhedoniiolt). ILL. 72. me. | OS. ole megs 100-250 
Paraffin: 
Maltediowttsqoulk Sled i Sees fh OE. vette 75 
solid, melt. point 43°.......----| veeeesees 350 
solid, melt. point 70°......--.--| -eseeeees 450 
Rubber ww EWIAT a ty sleigh ties 160-500 
Vaselinttel .sbuat lied. 0.5 2k | . le ett 90-130 
Xyloll, ww serey yy. 0.84, «Pee - 0.2 140 
Kylol Hoey .,eecie TQ Meb oe Me «ois 0 80 
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CONTACT POTENTIALS 


: Potential of metal at left minus potential of meta at top in volts. The values are given 
‘or room temperature or pressures, ‘icat superscript. Figures indieate 
Pressure in mm of Hg, ¥#¢-, vacuum, 2tm., a eae A Marita The figures are for fresh 









Antimony |40.15atm.|9777//"" 7 ae 





Bismuth. |+0.078tm.|40.35)..... 0... Lead 
ele Uae Hg, —0.22.5)| 
C*+-NHig.......-.|...... Cu, +079 || 
ta rene had (a \Gu, +.096 
oo Seana eae Cu, +.129 
CHRO, S82 055]. 2202 Cu, +.130 
CasNOAT Stor. 11. cz {Cu, +.136 
CAO O00 04 fb oe Cu, +.142 |) 
boo Ss ria !Cu, +.155 
~ Copper... .|+-0.10v8e. |+0.13|........... ; 
' —0.042tm.) [-2-.2. 81253 
CxO teeteeeel-e > fla, 1.58 ’ 
: 


* Coconut charcoal saturated with the gas named. 


DIFFERENCE OF POTENTIAL BETWEEN METALS IN 
SOLUTIONS OF SALTS 


The table gives the difference in  cecoaie oe in hundredths of a volt between 
zinc in a normal solution of sulphurie acid and the metal named at the 
-head of the columns in the solution named at the side. The signs given 


refer to the external difference of potential. 


(Magnanini.) : 
= = 5 Ss ed ee ee 


Difference of potential in centivolts. 
Strength of the solution in | Gad 














4 : Py Cop- 
gramme motecules per liter.} Zinc So Lead. | Tin per. | Silver 
0.5 Sulphuric acid... .... 0.0 | 36.6 | 51.3 | 51.3 100.7] 121.3 
1:0 Sodium hydroxide. ...) —32.1 | 19.5 | 31.8 | 6:2] 80.2] 95°83 
1.0 Potassium hydroxide..} —42.5 | 15.5 } 32.0 |—1.2 | 77.0 | 104.0 
0.5 Sodium sulphate... .. 1,4 | 35.6 | 50.8 | 51.4 [101.3 | 120.9 
1.0 Potassium nitrate... . 11.8 | 31.9 | 42.6 | 31.1 | 81.2 | 105.7 
1.0 Sodium nitrate.....__ 11.5 | 32.3 |.51.0 | 40.9 | 95.7 | 114:8 
0.5 Potassium bichromate.| 72.8 | 61.1 | 78.4 | 68.1 |123.6 | 13974 
0.5 Potassium sulphate. . - 1.8 | 34.7 | 5?.0 | 40.9 | 95.7 | 1148 
0.2 Potassium chlorate. . .| 15.—10.| 39:9 | 53.8 | 57.7 1105.5 | 4120/9 
1.0 Ammonium chloride... 2.9 | 32.4 | 51.3 | 50.9 | 81.2 | 101°7 
1.0 Sodium chloride......| ...... 31.9 | 51.2 | 50.3 | 80.9 | 101.3 
1.0 Potassium chloride...} _..... 32.1 | 51.6 | 52.6 | 81.6 | 107.6 
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PROPERTIES OF METALS AS CONDUCTORS 


Resistivity nsile | 

Metal. DiCHOREN eoatacront ppp sche 
‘ ? 

contuneters! "20°C. | SeYiWh Ga ai 











Advance. See con- 
stantan 





Aluminum........-. 2. pt 0.0039 2.70 30,000 
Antimony). ...--..- 41.7 . 0036 6.68.1 | sev Sa 
Arsenic..i< ind. seine 33.3 . 0042 73, | AR : 
Biswiith 201. 5...25 -% 120 004 9.18). jee 
IBEASR VR keto e ene 7 . 002 8.6 70,000 
Cadmium. shed SADT eye he 7.6 . 0038 SUG: ip aeetees 
Calido. See nichrome 
Climb S288 <0 oe 87 . 0007 8.1 150,000 
Gobalt®...0 215.4. fener 9.8 0033 8.71 To Ree 
Constantan......... 49 00001 8.9 120,000 
Copper: annealed. 1.7241 . 00383 8.89 30,000 

hard-drawn......- 5 yaa . 00382 8.89 60,000 
Eureka. See con- 

stantan 
Excello..;... sees res 92 . 00016 8.9 95,000 
Gas Carbon:... si:. 5000 —, 0008 Ips ath sone edie 
German silver, 18 %Ni 33 . 0004 8.4 150,000 
(ET 6 eR Rees 2.44 . 0034 19.3 20,000 
Ideal. See constantan 
Iron, 99.98% pure.. 10 . 005 7.8. | Seo. 
head's. = 2p 22 . 0039 11.4 3,000 
Magnesium......... 4.6 . 004 1.74 33,000 
Manganin.......... 44 - 00001 8.4 150,000 
PL er Gury. ia a tees 95.783 00089 | 13.546 0 
Molybdenum, drawn 5.7 004 900, ae apace 
Monel metal.......- 42 . 0020 8.9 160,000 
Nichrome.... é. 100 . 0004 8.2 150,000 
Nickel. ..... 7.8 . 006 8.9 120,000 
Palladium ._--.wewree 11 . 0033 12.2 39,000. 
Phosphor bronze.... 7.8 .0018 8.9 25,000 
Platinum-nccysp were 10 . 003 21.4 50,000 
Silvers 6 SUDSE cf Sey 1.59 . 0038 10.5 42,000 
Steel, E} BYE... -... 10.4 . 005 tak 53,000 
Steel Bi- Bb...) ae 11.9 . 004 Toa 58,000 
Steel, Bipmens Mars 18 . 003 737 100,000 
Steel, manganese. 70 . 001 7.5 230,000 
Tantalum (): $3.1. =< 15.5 . 0031 16.6) 9D Oe 
en od he AUAL. Beate 47 . 00001 8.2. SRE 
0) en a oe 11.5 . 0042 7.3 4,000 
Thrkbten, drawn. 5.6 . 0045 19 500,000 
PANS Eh} Ape Ge ele hens 5.8 . 0037 7.1 10,000 
Or See 
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RESISTIVITY 











Giving the resistivity p for metals, including alloys and carbon. Tempera- 
ture coeticimts of resistance are given in a succeeding table. 
Material Tene: Hepetivaby Authority 
Advance, aii) 47.49. 
Aluminum, 
commercial 20 2.828 X10-% Bureau of Standards 
Al 99.57, Si 0.29, 
Fe 0.14 
pure —189 64 | Niccolai, 1907 
—100 1.53 se 
0 2.63 ¢ 
+100 3.86 me 
400 8.0 “ 
Aluminum bronze 0 12.—18. Various 
Cu 97, Al 3 0 8.26 Pecheux, 1909 
Cu 90, Al 10 0 12.6 a 
Cu 6, Al 94 0 3.1 oe 
Antimony 20 41.7 Bureau of Standards 
—190 10.5 Eucken, Gelhoff 
liquid +860 120. de la Rive 
Argentan 
‘u 56, Ni 26 15 42. Matthiessen 
Arsenic 0 35. . 
Bismuth 18 119.0 Jager, Diesselhorst 
100 160.2 # 44 
—200 34.8 Various 
—100 75.6 ' tk 
+100 156.5 Northrup, 1914 
liquid 300 1289 “ 
ts 500 139.9 ss 
- bi 700 150.8 5 % 
Brass 
various 0 6.4—8.4 Various 
hard .drawn Cu - 
70.2, Zn 29.8 0 8.2 Siemens 
annealed 0 7.0 o- 
Bronze 
Cu 88, Sn 12 20 18 
Cu 89, Sn 6, Zn 4 15 13.5 
Cadmium, drawn 18 7.54 Jiiger, Diesselhorst 
100 9.82 . - 
—252.9 0.17 Euchen, Gehlhoff, 1912 
—200 1.66 Za *, 
—100 4.80 r - si 
+300 16.50 Northrup, 1913 
liquid . 400 33.70 ai 
500 35.12 S 
700 35.78 he 
Caesium 0 19 Various 
—187 5.25 Guntz, Broniewski 
27 22.2 Hackspill 
liquid 30 36.6 as 
Calcium, Ca 99.57% 20 4.6 Swisher, 1917 
Calido, 0 110 
Carboloy 20 19.6 
Carbon 0 3500 
500 2700 
1000 2100 
2000 1100 
2500 900 


Oe rere es 





Dee a» | See 
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RESISTIVITY (Continued) 














a 
Material Sc th) ON LE Authority 
Chromium 0 2.6 X 1076 Shukow 
Climax, 20 87 Bureau of Standards 
Cobalt, Co 99.8% 20 9.7 Reichardt, 1901 
Constantan, 20 49 Bureau of Standards 
Cu 60, Ni 40 yes 
i —200 42.4 Niccolai 
—150 43.0 z 
—100 43.5 a 
—50 43.9 Be 
0 44.1 = 
+100 44.6 — - 
400 44.8 eo 
Copper, commercial 
annealed 20 1.7241* Bureau of Standards 
hard drawn 20 1.77 cod 
pure, annealed 20 1.692 Wolff, Dellinger 1910 
—258.6 .014 Niccolai 
—206.6 -163 a 
—150 .567 ve 
—100 904 = 
+100 2.28 Northrup, 1914 
200 2.96 i 
500. 5.08 * 
1000 9.42 e 
liquid 1500 24.62 Ef 
Copper-manganese i 
u 96.5, Mn 3.5 15 Feussner, Lindeck 1895 
Cu 92, Mn 8 28.4 se a 
Cu 70, Mn 30 | 0 101 
Copper-manganese- 
iron 
Cu’ 91, Mn 7.1, 
Fe 1.9 0 20 Blood 
Cu 70.6, Mn 23.2, 

Fe 6.2 0 77 as 
Copper-manganese- 

nickel 
Cu 73, Mn 24, 

Ni 3 0 48 Feussner, Lindeck 
Eureka 0 47 Drysdale, 1907 
Excello 20 92 Bureau of Standards 
Gallium 0 53 Guntz, Broniewski 
German silver, Ni 

8% 20 33 Bureau of Standards 

Cu 60.16, Zn 

25.37, Ni 14.03, 

Fe 0.3, Co and 

Mn trace —200 27.9 Dewar, Fleming 
—100 29.3 
+100 33.1 

Goid, pure, drawn 20 2.44 Jager, Diesselhorst 

—252.8 .018 Niccolai 
—200 601 = 

99.9 pure —i83 .68 Dewar, Fleming 
~150 .997 Niccolai, 1907 
—100 1.400 = 
+100 2.97 Northrup, 1914 


nc ee aa EEEEEESEEISSIESEISSESESESDSNSNENNTRNEEnEeneeneE= Tenn 


*lot. Ann. Cu. Std. 1430 
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RESISTIVITY (Continued) 





Material ge deme nnek Authority 
Gold, 99.9 pure 200 3.83 X 10-6 Northrop, 1914 
500 6.62 a 
1000 12.52 “ 
1500 3.70 as 
Gold-copper-silver ; 
Au 58.3, Cu 26.5, 0 13.2 Matthiessen 
Ag 15.2 
Au 66.5, Cu 15.4, 0 14.6 = 
Ag 18.1 
Au 7.4, Cu 78.3, 0 3.6 rs 
Ag 14.3 
Gold-silver 
Au 90, Ag 10 0 6.3 
Au 67, Ag 33 oe" 10.8 
Graphite 0 800 
500 830 
1000 870 
>. 2000 1000 
2500 1100 
Ia — Ia 
Cu 60, Ni 40 0 50 Drysdale, 1907 
Ideal, (See 
constantan) 
Ilium : 91.61 Knipp, Hall 1922 
Indium : 0 8.37 Erhardt, 1881 
Invar (See steel) 
Tridium —186 1.92 Broniewski, Hackspill 
0 6.10 . ee 
100 3.30 5 7 
Iron 99.98% pure 20 10 Bureau of Standards , 
al —252.7 0.011 Niccolai 
—205.3 .652 Dewar, Fleming 
—200. 2.27 Niccolai 
—192.5 B44 > 4 
—100 5.92 = 
+100 16.61 ¥ 
200 24.50 "j 
400 43.29 “ 
at also under steel) 
20 22. Bureau of Standards 
—252.9 .59 Schimank, Nernst 
—203 4.42 re sh 
—192.8 5.22 a i 
—103 11.8 : 
+100 27.8 Northrup 
200 38 oe 
A 319 50 < 
liquid 333 95.0 # 
9 400 98.3 & 
it 600 107.2 i 
116.2 ° 
cold pressed —183 6.02 Dewar, Fleming 
F = —78 14.1 
- 0 20.4 
- 90.4 28.0 
ire 196.1 36.9 4 
Lithium —187 1.34 Guntz, Broniewski 
0 8.55 “y * 
99.3 12.7 Ps 7 


| 


= 





RESISTIVITY (Continued) 
wees ~ 
Temp. Resistivity 





Material °C. ebicant - Authority — 
———— 
Lithium liquid 230 45.2 1076 Bernini, 1905 ©) | 
Magnesium 20 4.6 Bureau of Stan: 
Zn free —183 1.00 Dewar, Fleming | 
- ae —78 2.97 “ “ 
oe ae 0 4.35 “a “ 1] 
“oe ae 98.5 5.99 “a ae ¢ y y 
pure 400 11.9 Niccolai, 1907. > 
Manganese 5.0 Shukow » 3. 
Manyanese-copper t g/ 
Mn 30, Cu 70 c 100 Feussner, Lindeck 
Manganin, Cu 84, 20 44 Bureau of Standards 
Mn 12, Ni4 22.5 45 Kimura, Sakamaki 
— 200 37.8 Niccolai 
—100 38.5 ; ¥ 
—50 38.7 . 
0 38.8 “ 
100 38.9 re 
400 38.3 ee : 
Mercury 20 95.783 Bureau of Standards 
solid —183.5 6.97 Dewar, Fleming — 
se —102.9 15.04 be 4 : 
S —50.3 12.3 % ~ 
Mg —39.2 25.5 _ ay 
liquid —36.1 80.6 § s 
“ 0 94.07 “ v “ 
is 50 98.50 Grimaldi ; 
ac 100 103.25 Vincentini, Omodei 
' 200 114.27 < 
Le 350 135.5 * as 
i 100 103.1 Northrup 
~ 200 114.0 = 
5 300 127.0 ; 
Molybdenum, drawn 20 5.7 Bureau of Standards 
Monel metal 20 42 Bureau of Standards 
Nichrome 20 100 Bureau of Standards 4 
Nickel 20 7.8 Bureau of Standards 
pure —182.5 1.44 Fleming, 1900 3 
WW —78.2 4.31 i . 
as 0 6.93 bs 4 
33 94.9 11.1 7 ’ 
“ 400 60.2 Niccolai, 1907 4 
Nickel-copper-zine 0 20.3 Matthiessen 


Ni 12.84, Cu 30.59 
Zn 6.57 by vol. 
Nickelin 0 33 Feussner, Lindeck 
Ni 18.46, Cu 61.63 
Zn 19.67, Fe 0.24 
Co 0.19, Mn 0.18 


Osmium 20 60.2 > Niccolai 
Palladium 20 11 Bureau of Standards 
—183 2.78 Dewar, Fleming 
—78 Fl “ rs 
0 10.21 “" 7" 
98.5 13.79 i Ee 
Patent nickel 0 34 Feussner, Lindeck 


Ni 25.1, Cu 74.41 
Fe 0.42, Zn 0.23) 
Mn 0.13, Co trace < 
Phosphor bronze 0 5-10 Various 
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Material — 





Platinoi 
Ni 15, 
Platinum 


Cu 62, 
2 


Platinum-iridium 
P 90, Ir 10 
P 80, Ir 20 
Platinum-rhodium 


, 


. Platinum-silver 
Pt 67, Ag 
Platinite, nickel steel 


Ni 46-48% 
Potassium 


liquid 
eotan 
Cu 53.28, Ni 25.31 
Zn 16.80, Fe 4.46 


Mn 0.37 
Rhodium 


Rose meta] 
Bi 49, Pb 28, 
23 


Sm 
Rubidium 


liquid 
Silicium (silicon) 
Silicium bronze 
Silver 99.98 % 
ro lytic 


Temp. 
bo 


-75 


—186 
—78.3 


+100 
0 


Resistivity 
ohm-cm 


32.5 X 107° 


45 


$3 5 00. se 69 ps 
OfrROnlnl 
a Nn 


oe 


Papwo 
333™ 


eee 
HOMNE SSN 


to 
= 


Cem DRan 
= 


<7 
_ 


RESISTIVITY (Continued) 





Authority 


Lees, 1908 


Bureau of Standards 
Dewar, Fleming 


“ “ 


“ae “oe 
Niccolai 
Nernst 

“ 

“ 

“ 

“oe 

“o 
Pirrani 

‘ 

“ 

“ 

“ 

“e 

“ee 

o“ 


Barnes, 1888 
Dewar, Fleming 


Guntz, Broniewski 
Hackspill 


Northrup 
Feussner, Lindeck 


Broniewski, Aackspill 


Hackspill 


Jager, Diesselhorst 
Dewar, Fleming 


ES 
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RESISTIVITY (Continued) 







Material semativsy, Authority 
EE 
Silver, 99.98 % 1.468 X 10-6 Dewar, Fleming 
electrolytic 2.062 s = 
ee 2.608 t sf 
-009 Niccolai 
357 + 
.916 {* 
1.506 fe 
2.15 Northrup 
2.80 S 
3.46 ft 
6.65 a 
liquid 11.3 fd 
pe 15.3 3 
Sodium 1.0 Hackspill 
2.8 oe 
4.3 ad 
5.4 # 
liquid 10.2 - 
“ 0.605 Various 
10.34 Northrup 
Sodium-amalgam 95 
Hg 98, Na 2 
&teel 
aluminum 64 Portevin, 1909 
Al 5, C 0.2 
Al 15, C 09 88 of 
chromium 60. re 
Cr 13, C oz 
Cr 40, C 08 TL 
invar 
35% Ni 81 Bureau of Standards 
manganese 70 4 i << 
nickel 
Ni 10, C 0.1 29 
Ni 25, C 0.1 39 
Ni 80, C 0.1 82 Portevin, 1909 
piano wire 11.8 Stronhal, Barnes 
Siemens-martin 18 Bureau of Standards 
silicon, Si 25% 45 
Si4% 62 
tempered glass 
har 45.7 Stronhal, Barnes 
tempered yellow 27 % as 
A ue 20.5 { oh 
3 soft 15.9 N; 4 
titanium 
Ti 2.5, C 0.15, 16 Portevin, 1909 
tungsten : 
5, C 0.2 20 ae 
We202C 0:2 24 4 
varadium 
WV 67°C. 121 "9 
Strontium 24.8 Matthiessen 
Tantalium 15.5 Bureau of Standards 
Matthiessen 


Tellurium 19.6 |200,000. 


Thallium, pure Dewar, Fleming 





! 
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. RESISTIVITY (Concluded) 




















1 
Material | Se Replicas. Authority 
‘Therlo 20 aT >< 10-* Bolton, 1909 
Thorium 15 40.1 Rentschler, Marden, 1925 
mas 20 18 Bureau of Standards 
Tin 20 Tlie Rvreau of Standards 
—184 3.40 ' Dewar, Fleming 
—78 8.8 fe zs 
0 13.0 OS St 
+91.45 18.2 es ts 
200 20.30 Northrup 
225 22.00 a 
liquid 235 47.60 
750 61.22 we 
Tin-bismuth 
Sn 90.5, Bi 9.5, 12 16 
Sn 2., Bi 98 0 244 
Tin-lead i 
Sn 90, Pb 10 15 13.5 
Sn 33.3, Pb 66.7 15 16 Laport, 1897 
Titanium 3.2 Shukow 
Tungsten 20 5.51 Langmuir, 1916 
727 25.3 ne 
1227 41.4 . 
1727 59 4 uf 
2727 98.9 a 
3237 118 
Wood’s metal 4 
Bi 56, Pt 14, Sn 14 0 52 
Zine —183 1.62 Dewar, Fleming 
—78 3.34 4 i. 
Q 5.75 ‘ 
+92.5 8.00 
191.5 10.37 
liquid 440 37.2 de la Rive 
100 7.95 Northrup 
300 13.25 = 
415 17.00 ey 
liquid 427 37.30 Fe 
s 500 36.60 af 
a 600 35.90 5 
J 700 35.60 re 
3 800 35.60 ide 
- 850 35.74 43 
Temp. | Resistivity 
Material °C ohm-cm Temperature coefficient 
Alloy 193 0 87-96 X 10-¢ 0.000014—. 0008 
Alumel 0 33.3 0.0012 
Chromel 0 70-110 | 0.00011—. 000054 
Copel 0 49.5 0.00000 
Dowmetal 0 SosUT eet lise oe 
Duralumin 0 Bis ey BO 
Nichrome IT 0 109-111 0.00015 
lil 0 90-97 0.00005—.00019 
Ra IV 0 98-103 0.00018 
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TEMPERATURE COEFFICIENT OF RESISTIVITY 


Giving the temperature coefficient of resistivity for degrees centigrade 
for various metals including alloys. 





Material 





Advance (See constantan) 
Aluminum 


annealed, highest purity 
Aluminum-bronze 
Cu 97, Al3 
Cu 90, Al 10 
Cu 6, Al 94 
Antimony 
Arsenic 
Bismuth 


Brass 
Cu 66, Zn 34 
Cu 60, Zn 40 
Bronze 
Cu 88, Sn 12 
Cadmium ‘ 
drawn 
annealed, pure 


Carbon 
Climax 
Cobalt 


Constantan 


Copper, annealed 
hard drawn 


electrolytic 

pure, annealed 
Copper-manganese 

Cu 96.5, Mn 3.5 

Cu 95, Mn 8 

Cu 70, Mn 30 
Copper-manganese-iron 

Cu 91, Mn 7.1, Fe 1.9 

Cu 70.6, Mn 23.2, Fe 6.2 
Copper-manganese-nickel 

Cu 73, Mn 24, Ni3 
Eureka 
Excello 
German-silver 

Ni 18% 

Cu 60, Zn 25, Ni 15 
Gold 


T °C. 


18 
25 
100 


0-100 


.000027 
-00393 
-00382 
-0038 
.0042 
.0062 
.0041 
00433 


-00022 
-000026 
-00004 


.000120 
.000022 


— .00003 
+.00005 
-00016 


.0004 
.00036 
-0034 
.0025 
00385 
-0049 
-00400 


Authority 


Jager, Diesselhorst, 1900 
Somerville, 1910 


“ 


Holborn, 1921 


Bureau of Standards 
Holborn, 1921 
Bureau of Standards 


Bureau of Standards 


Holborn, 1921 


Bureau of Standards 


Holborn, 1921 
Somerville, 1911 


Bureau of Standards 


Somerville, 1911 


Holborn, 1921 


Feussner, Lindeck 
i ‘ 


Blood 


Feussner, Lindeck 
Drysdale, 1907 
Bureau of Standards 


Bureau of Standards 
Feussner, Lindeck 
Bureau of Standards 
Somerville, 1910 


Holborn, 1921 
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TEMPERATURE COEFFICIENT OF RESISTIVITY 














(Continued) 
a 
Material TC. a Authority 
Gold-copper-silver 
Au 58.3, Cu 26.5, Ag 15.2 0 -000574 | Matthiessen 
Au 66.5, Cu 15.4, ae 18.1 0 .000529 a 
Au 7.4, Cu 78. 3, he 14.3 0 -001830 e 
Gold-silver 
Au 90, Ag 10 0 .0012 
aoe 67, Ag 33 0 :00065 
ala 
Cu 60, Ni 40 0 | —.00003 Drysdale, 1907 
Tlium +.000479 | Knipp-Hall, 1922 
Indium 0 .0047 
Iridium 0-100 00411 Holborn, 1921 
Tron 20 .0050 Bureau of Standards 
0 .0062 Dewar, Fleming 
25 10052 Somerville, 1910 
100 .0068 
500 10147 - 
1000 10050 ss 
0-100 100657 Holborn, 1912 
Lead. 18 0043 Jager, Diesselhorst 
pure ; 0-100 00422 Holborn, i921 
Lithium (0) .0047 
23u -0027 
Magnesium 20 .004 Berean of Standards 
0 .0038 Vincentini, Omodei 
25 .0050 Somerville, 1910 
100 .0045 et 
500 .0036 
600 .0100 a 
Manganese-copper 0 -000040 | Feussner-Lindeck 
: Mn 30, Cu 70 
Manganin 
Cu 84, Mn 12, Ni4 12 .000006 .| Somerville, 1910 
25 .000000 a 
100 —.000042 y- 
250 —.000052 et 
475 .000000 ot 
500 | +.00011 " 
Mercury 20 00089 | Bureau of Standards 
0 .00088 Glazebrook 
Molybdenum 25 .0033 Somerville 
100 -0034 2S 
1000 0048 42 
0-100 .00435 Holborn, 1921 
Monel-metal 20 .0020 Bureau of Standards 
Nichrome 20 .0004 Bureau of Standards 
Nickel 20 006 Bureau of Standards 
0 .006 Vincentini 
25 .0043 Somerville 
100 .0043 og 
500 -0030 a 
1000 .0037 oh 
= annealed 0-100 .00675 Holborn, 1912 
Palladium 20 .0033 Bureau of Standards 
pure ae .00377 Holborn 
Ae .0035 Dewar, Fleming 
Phosphor-bronze 0 -0040 — 
.0030 


i a a | 
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TEMPERATURE COEFFICIENT OF RESISTIVITY 











—— 


Authority 





Bureau of Standards 
Dewar, Fleming 
Holborn, 1921 


Barnes, 1888 ‘J 


Le Chatelier, 1900. 


Holborn 


Bureau of Standards 
Somerville, 1910 


Holborn, 1921 


Strouhal, Barnes 
Bureau of Standards 


Strouhal, Barnes 


Bureau of Standards 
Holborn, 1921 


Bureau of Standards 
Rentschler, Marden, 1925 
Bureau of Standards 
Jager. Diesselhorst 
Somerville 


Holborn, 1921 
Bureau of Standards 


(Concluded) 
eT ee... a 
Material TSC: a 
A a ee 
Platinite, nickel steel, 0 .003 
Ni 46-48 % 
Platinum 20 .003 
0 .0037 
0-100 .00392 
Platinum-iridium 
Pt 90, Ir 18 0 £0012 
Pt 80, Ir 20 0 .0008 
Platinum- -rhodium 
Pt 90, Rh 10 0 .0013 
Platinum-silver 
Pt 33, Ag 67 0 .00024 
Potassium 0 .0055 
liquid 100 0942 
Rheotan 0 .0004 
Rhodium 0-100 00443 
Rose metal 0 .0020 
Rubidium 0 .0060 
Silicium bronze 0 .0038— 
.0023 
Silver 7. 20 .0038 
te 25 .0030 
100 .0036 
500 .0044 
pure, annealed 0-100 .00410 
Sodium 0 0044 
liquid 120 .0033 
Steel 
invar 0 .0020 
Ni 36, Cc 0.2 
piano wire 0 .0032 
Siemens- Martin 20 .003 
Silicon 
Si4% 20 £0008 
tempered glass hard 0 .0016 
tempered blue 0 .0033 
Tantalum 20 .0031 
0-100 .00347 
Thallium 0 .0040 
liquid 295 .00035 
Therlo 20 .00001 
Thorium 120-1800 0021 
Tin 20 0042 
Tungsten 18 0045 
500 .0057 
1000 0089 
pure, annealed 0-100 00465 
Wood’s metal 0 .0020 
Zine 20 .0037 
0 0040 


0-100 .00415 
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_. RESISTANCE OF ELECTROLYTES 


Resistance of aqueous solutions of various salts and acids in ohms per 
centimeter cube for a temperature of 18° C. 
(From observations by Koblrausch.) 








Number of grams of salt in 100 grams solution, 





"= 2 earner Sacer Prepress pee) aes) eee Baal meee 








Bi mom oe owe 
RB 
orn 
# 


~' S228 






(Concentration)........ 
Nitric-acid— 2... 


w 


6 
oy 
~ 





: t 
SAFE CARRYING CAPACITY OF COPPER WIRE 


(Prom Collins’ Design and Construction of Induction Coils, by permission.) 
ene ea OY Pern? 











Brown & Diameter Area in Number of | pane ait j 
Sharpe in mils. circular mils. Ope NCES confined 
gauge. TSS ‘3 exposed 3 aeeee 

18 40 1.624 5 3 
17 45 2.048 6 4 
16 51 2.583 8 | 6 
15 57 3.257 10 8 
14 64 4.106 16 12 
13 72 5.178 19 14 
12 81 6.530 1123 17 
il 91 8.234 7 21 
10 102 10.380 32 25 
9 114 13.090 39 29 
8 128 | 16.510 46 33 
7 144 20.820 56 39 
6 162 26.250 65 45 
5 182 | 33.100 77 53 
4 204 41.740 92 63 
3 229 52.630 110 75 
2 258 66.370 131 88 
1 289 83.690 156 105 
0 325 105.500 185 125 
= 00 365 133.100 220 150 
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CONDUCTIVITY OF STANDARD SOLUTIONS 


Giving the conductivity. in reciprocal ohms (mho) per em. for NaCl, KCl, 
H.SO.1 and MgSOs for various temperatures. Solutions are as follows: — 

F801, — maximum conductivity (18° C.); dissolve 378 g. of 97% acid 
in pure water and dilute to 1 liter. Density at 18° C., 1.223. 

MgSO., —maximum conductivity (18° C.); dissolve in 1 liter of distilled 
water 552g. of MgSO«7H20. Density at 1evC. 1.190; . 

NaCl, — solution saturated at all temperatures given. An excess of NaCl in 
distilled water, about 450 g. per liter. D = 1.2014 (18° C.). 

KCl, —normal solution, 74.59 grams per liter of solution at 18°C. Dissolve 
74.555 grams (weighed in air) of KCl and dilute to 1 liter. Density, 1,04492. 


idk eae ak neal rene ie ee OE ee 





Solution. 0° C. 5° 10° 15° 
a =) 0) Rn ee 0.5184 | 0.5792 | 0.6408 | 0.7028 
MigSQa.~ oi. = < dine - 0.02877 | 0.03402 | 0.03963 | 0.04555 
NaClhiw.& [50 &- jn) 2. 0.1345 | 0.1555 | 0.1779 | 0.2014 
KCI, normal........ 0.06541 | 0.07414 | 0.08319 | 0.09252 


KCl, 1/10 normal... | 0.00715 0.00822 | 0.00933 | 0.01048 
KCl, 1/100 normal. . | 0: 000776 0.000896] 0.001020} 0.001147 













7? 18° 19° 20° 
TSO aoe 0.7151 10.7275 |0.7398 |0.7522 {0.7645 
MgSOu....--e- 0.04676 |0.04799 |0.04922 |0.05046 0.05171 
INA ssid ar 0.2062 |0.2111 |0.2160. |0.2209 0.2259 
KCl, n........ {0.09441 0.09631 {0.09822 0. 10014 }0. 10207 
KCT, 1/10 n.. .. 0.01072 |0.01095 |0.01119 [0.01143 |0.01167 
KCI, 1/100 n... |0 


.001173]0. 001199}0. 001225 0.001251 0.001278 


| | 





21° 22° 23° 24° 25° 


See ee ee ss eee mea or) > ae 





H,SO,.......-|0.7768 |0.7890 [0.8013 0.8135 {0.8257 
MgSO,.....4.. (0.05297 10.05424 |0.05551 |0.05679 |0. 05808 
NaS See 0.2309 10.2360 |0.2411 |0.2462 [0.2513 
KCL, n........ 0.10400 0. 10594 {0.10789 |0. 10984 0. 11180 
KCI 1/10, n,.. |0.01191 [0.01215 {0.01239 |0.01264 [0.01288 
KCL 1/100 n.. . |0. 


001305/0, 001332\0. 001359|0. 001386)0. 001413 








26° 27° 28° i 29° - “30° 
Hi2SOe, .-.. 46 0.8378 |0.8499 0.8620 |0.8740 0.8860 
MgSO urd. sae 0.05937 |0.06067 {0.06197 |0.06328 |0.06459 
NaCl. ........ |0,2565 0.2616 0.2669 |0.2721 0.2774 
KCl, ‘n. 2. . J... (0424377 [0. EEGYS)(). «o> ntewe ee ae 


KCl, 1/10 n.... 0.01313 |0.01837 0.01362 0.01387 |0.01412 
KCl, 1/50 n... |0.002819]0. 002873 0. 002927|0..002981|0. 003036 
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EQUIVALENT CONDUCTANCE OF AQUEOUS SOLUTIONS 


The equivalent conductance is given in reciprocal ohms. Concentration is 
given in milli-equivalents of solute per liter of solution. Corrected for conduct- 
ance of water except in case of the strong acids. 








Concentra- 
tion 
Substance. milli- 18°C. 100° C. 
equivalents 
per liter. 
ACeMORCIO, .. ote. ).... QR... 0. 347. W132 
10 14.150 | 25. 
30 8.50 14.7 
; 80 5.22 9.05 
100. 4.67 8.10 
*Ammonium acetate........... 0. 99.8 | 338. 
; 10 91.7 | 300. 
25. S8I2. | 286" 
*Ammonium chloride........... 0. 131.1 415. 
; ; 2 126.5 399 
10 122.5 382 
30. Ge ee eae 
Ammonium hydroxide......... 0. 238. 647. 
10 9.66 23.2, 
30 5.66 1336 
100 3.10 7.47 
Barium ferrocyanide...-....... 0. 91. 521. 
2 46.9 | 202.3 
‘ 12.5 30.4 129.8 
Barium hydroxide..... ...... 0. 222. 645. 
Ze. BS. 591. 
10. 207. 548. 
50. 191.1 478, 
: } 100. 180.1 443. 
Barium nitrate......... ee Oe 0. 116.9 385. 
2. 109.7 352 
10. 101. Sa2e 
40. 88.7 280. 
] 80. 81.6 258. 
; 100. 79.1 | 249. 
Calcium ferrocyanide.......... 0. 88. 512. 


Calcium nitrate 





* Values Lave been corrected for hydrolysis. 
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EQUIVALENT CONDUCTANCE OF AQUEOUS, > 
SOLUTIONS (Continued) 


eee ————— See 


Concentra- 
' ion 
Substance. milli- 18° C. 100° C. 
equivalents 
per liter. 
Hy@rochloricjacid’ te emesis. | 0 379. 850. 
2 373.6 826. 
10 368.1 807. 
80 Sose 762. 
100 350.6 754. 
Lanthanum nitrate............ 0. 75.4 413. 
2s 68.9 363a0 
1B 61:4 .4. 31132 
50. 54. 261.4 
100. 49.9 236.7 
200. 46. 210.8 
Magnesium sulphate........... 0. 114.1 | 426. 
Pan 94.3 302. 
+ 10. (Gel 234. 
20. Gite 190. 
40. 59.3 160. 
80. 52. 136. 
100. 49.8 130. 
200. 43.1 110. 
Nitrigsacid s acstte des ete sre 0. 377. 826. 
2s BBY fi logs 806. 
10 365. 786. 
50 353.7 750. 
100. 346.4 728. 
Phosphonic actd B,J... 4-0 ne 0. 338.3 | 730. 
2. 283e8 498. 
10. 203. 308. 
50. 122.7 168. 
100. 95.7 128. 
Potassium chloride ........... 0. 130.1 414, 
2: 126.3 393. 
10. 122.4 | 377. 
80. 118.5 | 342. 
: ; 100. 112 336. 
Potassium citrate. dsc: tk. oe. OF 76.4 420. 
DF: Al 381.2 
oe 67.6 357.2 
50. 54.4 273. 
100. 50.2 247.5 
} ; 300. 43.5 209.5 
Potassium nitrate............. 0. 80.8 384. 
2; 78.6 370.3 
12.5 15.0 351.5 
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- EQUIVALENT CONDUCTANCE OF AQUEOUS 
SOLUTIONS (Continued) 











Concentra- 
. tion 
_ Substance. milli- TSO. 100° C. 
equivalents 
‘per liter. 
Potassium:nitrate .. 6... 5.06. 5c. 70.7 326.1 
eho | 100. 67.2 | 308.5 
Potassium ferrocyanide........ 0. 98.4 | 527. 
2 84.8 427.6 
50. 58.2 272.4 
100. op 245. 
206. 48.8 2220 
400. 45.4 203.1 
Potassium oxalate. ............ 0. 79.4 | 419. 
Zs 74.9 389.3 
50. 03 { Si2Zee 
100. 59.3 288.9 
200. 55.8 265 1 
Potassium sulphate............ 0. 132.8. | 455. 
2. 124.8 402. 
10. W547 365. 
40. 104.2 320. 
80 97.2 294, 
100 95. 286. 
Silver nitrate........... 0. 115.8 367. 
2 1123:2 Boot 
10. 108. Sal. 
20. 105.1 326. 
40. 101.3 312. 
80. 26.5 294. 
100. 94.6 289. 
BOdtmMBNACELALC. .. soe es 0. 78.1 285. 
we 44.0 268. 
10. ee Zoos 
80. 63.4 2215 
Sadrum chloride. .............- 0. 109. 362. 
23 105.6 349. 
10. 102. 336. 
80. 93.5 301. 
100. 92.0 296. 
Sodium hydroxide............ ; 0. 216.5 594. 
2 212.1 582. 
20 205.8 559. 
50. 200.6 540. 
PMNIG CTC sl. wie nes oe wee 0. 383. 891. 
2 353.9 aya be 
10 309. 446. 
50 253.0 384. 
100 233.0 369. 
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THE EQUIVALENT CONDUCTANCE OF THE 
SEPARATE IONS 


(From Smithsonian Physical Tables) 





4C,H;07 ee 

1Fe(CN)>5 in 

Tue : 6 im Via 

Oats : 36 525 | 592 
ee Be ee ee et 
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RESISTIVITY OF DIELECTRICS 


~ Giving the volume resistivity p, the variation of the volume resistivity 
with temperature, given as the ratio of the value at 20°C. to that at 30°C., 
and the surface resistivity for various dielectrics. The surface resistivity is 
the resistance between the opposite edges of a centimeter square. A large 
oni of the data are from Curtis, Bulletin of the Bureau of Standards 1915. 

‘emperatures, unless otherwise stated, are 22°C. The numbers in parentheses 
refer to the source of information. 























Volume resistivity Surface resistivity, ohm-cm 
Material See Sa eee 
; 20 ans meee 
ies ee rd ath yh Humidity 50%|Humidity 90% 
Ambetrte’....}..... 22 5X 1016 2X 1015 3x10" 
I Ae Soe 5 X1016 6 X10" 1x10u 
Bakelitet 
DN ae ee 2x10u 3 X<100 2 108 
i! Do Se 2X107 2.4 383X109 2 X105 
Le Se 4X10 3.6 3 X10” 4xX<109 
STOO se ees s. 1X10" 3.6 1x10" 5 108 
Ost e: fe st 2X 1016 2.6 8 X 1015 8 x10 
PARES: Oe, hy Be 4 X1010 3X10 5 X105 
5199RGRB...... 5 x10 6 X10” 1X1010 
US ee 4X10 5.3 1X10 5 X109 
Bakelite micarta ... 5 X1010 2 2 X1010 1X108 
Beeswax 
yellow, unrefined. 20 X104 16.0 46 1014 ¥**5 10M 
2 20 8 X1014(1) 
Yo, 6 X10" 
22 5 104 (1) 
Celluloid.......... 21010 1.8 5 X1010 2109 
16 4 X1019(2) 
Chrome sob 8 o. >5 1018 >**1 x1017 >**1 1017 
’ Condensite 
Dlatiewcer. Jf)... 41010 9 6 X1019 8 X108 
wellovatiecied St-. 4X1010 2.9 _ 3x10" 6 109 
Dielectrite........ 5x10" 3.0 5x10" 4X107 
bor oct, ts Oa, Fe 3 X1015 6 X10 3 X<108 
Electrose, No. 8.... 2 X1016 1X10 2x10" 
in) it.) ie ee 1x10" 2.0 1x10 6 X109 
CUS on) ae 5 X 1015 2.3 3X10 5108 
Fibre, hard ....... 2 X1010 3.2 5 X<109 3 X107 
* eA 5 X109 2.6 2xX101° 2X168 
20 1 X108(3) 
Galalith, 
io. (i as 21010 _ 8 X1010 3X<109 
th ae ee 1 X101° 4X101° 6 X108 
Glass, German 5 X1018 2.5 4X10 6 X108 
’ 18 5 X10 (4) 
Kavalier........ 8 X10 4.5 4X10 110° 
17 1 X1018 (5) 
Che Pe ee 1X10” 2.8 
plate, commercial 2X<108 3.2 5 X1010 2106 
ordinary ....\.... 20 9 X1018 
Bohemian 20 6 x10" 
Glyptol..... pt ates 1 X1018 3.0 
Gumiion}...).... 3 x I1N 1.4 2X10" 3 X108 
Halowax 1001..... 2«108 2.5 *6 < 1015 *5 104 
6055 B... 2X<1018 





* Temperature is .22°C. except where otherwise stated. 


* {For composition of bakelite samples see table following. 
Leakage resistivity. ‘ : 
144 
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RESISTIVITY OF DIELECTRICS (Continued) 




















——-—-— 
Volume resistivity Surface resistivity, ohm-cem 
Material f 
20 
ara ohm-cm Sse Humidity 50%|Humidity 90% 
Hard Rubber...... 1 X1018 3 X1035 210° 
2 1015 (6) E 
3 X1016 (?) 
Hermite tsk a 1 X10!° i 11010 3 X108 
Insulate ae 8 X1015 1.0 3104 3><10U 
TvOryitc ats ausncetcstouene 2 X108 V5 5 X109 1X109 
Reotiasky Cement. 21015 TiO *7 X1014 *5 x10U 
Da VAbO hole. eee leusterate 21010 1X10" 1X108 
Marble 
talianes sabe ce 1x10 3 X109 * 2107 
1 X1010(?) 
Pink sf agen Ri, ; 5 x10? 5 X10° 3x<107 
Bie Vermont. . 1 << L0% 8 X109 1X107 
Micsei ses. 2.4.1 ae 20 9 X1015 (6) 
bisa African . 4xX10!8 3 X102 ~ 310° 
brown African. 2x1015 a2 3X10 1X<108 
colorless........- 21017 2.0 2108 . 810° 
India ruby...... 5 X108 Qi 1X101° 9 X107 
Btained. .2.% 21013 (7) 
Indian ruby...-.. 5 X1016 1.0 
slightly stained 4 1013 (7) 
Moulded mica. .... 1Xx10% 122 5 <10%8 3 X<10° 
Paraffin (special) .. >5 X10! *9 X 1015 *6 X10 
parowax....---- 1 1055 2.0 
3 X1018(8) 
17 5 X 1016 (5) 
Porcelain, ungiazad 3 X104 1.6 6 <108 5 X108 
glazedi et -.8 ee as 2X10! 5 X108 
Quartz crystal | : 
tots xis 15. <8 bey 2104 (5) 
20 1X10 (6) 
BBS Ppt: ote pee 17 21018 (5) 
20 3X 1016 (6) 
fulbelik, 40. bee >5 K1018 3X10" 2xXi08 
cleaned with chro- 
mic acid 3x<104 2x10” 
Redmonite.......- 2x10" 2.0 5 X10 3 X1010 
ROSIE en Ces tater 5x<10% =| 3.6 5X10" 2X10" 
17 7 X10 (5) 
Sealing wax......% 8 X10 0.9 2X10 9 X<1018 
19 1 1015 (1) 
Shell#é™ #........6 1 X106 1.5 5 X10 6 10° 
9X 1015 (2) 
BlateiE wm fo sc hainsk 1X108 9X10 1X10 
2 X108(?) F 
Stabalite wi... .-«- 3X108 1.6 21018 4 X107 
Sulffivtik. . 00 Pink 11017 4.9 7 X10% 1X10 
17 8 X 1015 (5)} + 
ORIG 2 tener et «abe tase 2X10 1.4 
Tetrachiornaphithe- 
lt Se tar: 5 X 1018 2.9 *1 X10" *1 X10" 
Ww oud paraffined 
mahogany....... 4X1013 3x10 5 X<10°* 
maples oc. tbe cc 3 X1010 3.6 8 X10 2109 
DPODIAI, site c vias as 5X10" 3.6 1X10!" 1X10° 





* Leakage resistivity. 
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RESISTIVITY OF DIELECTRICS (Continued) 
DESCRIPTION OF MATERIALS 
Amberite is made by compressing scrap amber. 
Bakelite. A phenol condensation product, with various fillers. The various 
samples were made as follows: 






















l Phenolic Condensing 
N Body Agent 
1 Paper Cresols Ammonia 
140 Vegetable Phenol Caustic soda 
150 Fiber a Ammonia 
190 x Cresols “ 
5199 Ly Phenol pe 
5200 Fiber & clay 3 is 
5074 Tale 4 Caustic soda 
588 None HY ? 
1 Regular None Cresols Ammonia 


Ceresin is a waxy material refined from the mineral ozokerite, <a below 
u 


~ 100°C. sp. gr. 0.91-0.97. Condensite is a phenol condensation product. 
Hard fiber, soft cotton paper, treated with zine chloride, dried and pressed. 
Galalith is made from the casein of milk. 
Kavalier glass is hard combustion tubing having a large potassium and 
calcium. content. 
Glyptol is an artificial resin resembling amber. 
Gummon, hemit, and tegit are coal tar products. 
Halowax, chlorinated naphthalenes. 
Moulded mica is ground mica and asbestos with shellac. 
Stabalite is a rubber compound. 














REFERENCES 
1. Dietrich, 1909 5. Thornton, 1910 
2. Addenbrooke, 1911 6. Curie, 1889 
3. Rayner, 1905 7. Wilson-Mitchell, 1905 
4, Campbell, 1913 8. Braum, 1887 
Liqvips 
Resistance in ohms per centimeter cube. 
Substance. Temp. °C. Resistance, ohms. 
Plnomnatityie. ore. ie lek. 15 .3 X 10 
Si (TUDE ieee Oe ice Ferree toe 14 X 106 
Oo SAE eee: 4 ee 1s See 5 X 108 
5. A a i be) ico oe 1 xX 1M16 
WA SO) Oe i See ee 0 ee ee 2 X 10% 
Water distilled. ...............-. 18 9.5 & 105 
Fussep Sats 
(Poincaré. ) 
a ee eee 


Substance. 





Sag oS 
Potassium bromide..........-..-- 

eT a ee ee 
Se R a a5 5 wise no pin = 
Sodium chloride fused............. 
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STANDARD CALIBRATION TABLES FOR 
THERMOCOUPLES 


The following tables which renner the Temperature-E, M. F. functions 
of various thermocouples should be used with appropriate correction curves 
if precise results are desired. These curves must determined for each 
dividual couple by plotting AH, the difference between the observed and 
the standard . M. F., against the standard EH. M. F. at three or more 
fixed temperature points. The value AZ as shown by such a correction 
curve is then subtracted algebraically from the observed E, M. F. to give 
the true BH. M. F. reading. | 

In the following tables the fixed or ‘‘cold junction” is at 0° C.; when the 
cold junction is not maintained at 0° C. the readings of the E. M. F. must 
be corrected as follows: Et = E(t) + Ete where E(t_i) is the observed 
reading, Etc is the E. M. F. for the temperature corresponding to the cold 
junction temperature as read from the standard table and Et is the BE. M. F. 
produced by the hot junction corrected to the value which would be obtained 
with the cold junction at 0° C. The temperature corresponding to Etis then 
obtained by reference to the standard table. \ 

Since the KE. M. F.-temperature function is not linear the eold junction 
should be maintained at a temperature very close to that at which the thermo- 
couple was calibrated. Otherwise considerable error will result despite 
the above correction. 


TEMPERATURE-E. M. F. VALUES FOR PLATINUM- 
PLATINUM (90%), RHODIUM (10%) THERMO- 
ELEMENTS 


B. M. F. values are in millivolts; temperatures are in degrees centigrade 
(Computed from values in the International Critical Tables) 























Degree C. 0° 10° | 20° |, 30° | 40°.4 50° | 60° | 70° | 80° | 90° 
| 

0° 0 0.06] 0.11] 0.17) 0.24) 0.30) 0.36) 0.43) 0.50) 0.57 
100° 0.64! 0.72] 0.79} 0.87) 0.95) 1.02) 1.10) 1.18) 1.26) 1.35 
200° 1.43] 1.52] 1.60} 1.69] 1.78] 1.86] 1.95) 2.04)°2.13)°2.22 
300° 2.31] 2.40] 2.50] 2.59) 2.68) 2.77) 2.87) 2.96) 3.05) 3.15 
400° 3.24] 3.34| 3.44] 3.53] 3.63) 3.73] 3.82) 3.92) 4.02) 4.12 
500° 4.22| 4.31] 4.41] 4.51) 4,61) 4.71] 4.82] 4.92) 5.02) 5.12 
600° 5.22] 5.32] 5.43] 5.53) 5.63) 5.74) 5.84) 5.94) 6.05) 6.16 
700° 6.26] 6.37| 6.47] 6.58) 6.68] 6.79) 6.89) 7.01) 7.11) 7.22 
800° 7.33| 7.44| 7.55] 7.66] 7.77] 7.88] 7.99) 8.10) 8.21) 8.32 
900° 8.43] 8.54| 8.66] 8.77) 8.89) 9.00] 9.11) 9.22)-9.34) 9.46 
1000° 9.57] 9.68] 9.80} 9.92|10.03)/10. 15|10.27\10.38)10.50)10, 62 
1100° 10.74/10, 86|10.98/11. 10)11.21)11.33/11.45)11.57)11.69)11.81 
1200° 11. 93}12.05}12. 17/12. 29)12.41)12.53/12.65)12.77)12.89)13,.01 
1300° 13.13/13. 25|13.37|13.49]13,61/13.73)13.85/13.97|14.09)14.21 
1400° 14.33/14. 45|14.58)14.70)14.82)14.94/15 06/15. 19)15,31)15.43 
1500° 15.55/15.67/15.79]15.91/16.03)16. 15)16. 27/16. 39)16.51)16. 63 
1600° 16.75|16.87|16.99}17.11)17.23)17.35)17.47|17.59)17. 71)17.83 
1700° 17.95) 18.07|18.19}18.31/18.43)18.55) 2... 6). ee ele ee epee eee 
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PLATINUM (87%), RHODIUM (13%) THERMO- 
ELEMENTS 



































E.M. Saacicon are in millivolts; temperatures are in degrees centigrade 
(From values given in Bulletin No. 325, Charles Engelhard, Inc., New York) 
Degree c. | ‘o> 10° | 20° |-30° | 40° | 50° |' 60° | 70° | 80° | 90° 

o° 0 0.06} 0.12} 0.18} 0.25; 0.31) 0.38) 0.45] 0.52) 0.60 
100° 0.67) 0.75) 0.83} 0.90; 0.99) 1.07] 1.15) 1.23) 1.32] 1.40 
200° 4.49] 1.58] 1.67) 1.76] 1.85] 1.94) 2.03) 2.12} 2.21) 2.30 
300° 2.40} 2.49) 2.59} 2.68} 2.77) 2.87| 2.98) 3.08) 3.19] 3.29 
400° 3.40] 3.51] 3.61) 3.72) 3.82] 3.93] 4.04) 4,15} 4.25) 4.36 
500° 4,.47| 4.58! 4.69} 4.81) 4.92) 5.03) 5.14) 5.26; 5.37]°5.49 
600° 5.60! 5.72) 5.83) 5.95; 6.06) 6.18] 6.30) 6.42! 6.53] 6.65 
700° 6.77| 6.89) 7.01) 7.13) 7.25) 7.37] 7.49) 7.62) 7.74] 7.87 
s00° 7.99) 8.12] 8.24) 8.37] 8.49] 8.62) 8.75) 8.88} 9.00) 9.13 
900° 9.26) 9.39) 9.52) 3.66) 9.79) 9.92)10.05/10.18)10.32/10.45 
1000° 10.58) 10.72/10.85)10.99)11.12)11.26 11.40)11.54)11.67/11.81 
1100° 11.95) 12.09/12. 23/12. 38)12.52)12.66)12.80)/12.94)13.09}13.23 
1200° 13.37/13.52/13.66/13.81)13.95)14. 10)14. 25)14.40|14.54|14.69 
1300° 14. 84/14.99}15. 14/15. 30)15.45}15 60) 15.75/15.90/16.06)16, 21 
1400° 16.36)16.52/16.67/}16.83/16.98|17.14/17.30)17.46 17.61)17.77 
1500° 17.93/18 .09/18.25)18.42/18.58 18.74 18.90 19.06 19.23)19.39 
1600° 19,.55)19.71/19. aren} es 2201875 SEL A SENT RAAT. « - 











TEMPERATURE-E. M. F. VALUES FOR CHROMEL- 


ALUMEL THERMO-ELEMENTS 


E. M. F. values are in millivolts; temperatures are in degrees centigrade 
(Computed from values in ‘the International Critical Tables) 






































Degree C. | o° 10° | 20° | 30° | 40° | 50° | 60° | 70° | 80° | 90° 
o° 0 0.41) 0.82) 1-23) 1.65} 2.07 2.43 2.90 3.32 3.73 
100° 4.15] 4.56] 4.98) 5.39] 5.79] 6.19] 6.59} 6.99) 7.39) 7.79 
200° 8.19} 8.60; 9.00) 9,41) 9.82 10. 23}10.64/11.05)11.46)11.87 
300° 12, 29/12. 70|13.12)13.54)13.96)14.38)14.79 15.21)15.63/16.06 
400° 16. 48/16. 91/17 .33|17.75)18. 18}18. 60/19 .03) 19 45) 19 .88|/20.31 
500° 20 .74)21.17|21. 59/22 .02/22.44|22. 87/23. 30)23.73/24.15/24.58 
00° 25 .00)25 42/25 .85!/26.27/26. 69 27 . 12/27 .55|27.96}28.37/28.79 
700° 29.21/29 .6 62/30 03/30. 44 30 . 85/31. 26/31 .66|32 07/32. 47/32.88 
soo? 33.28/33. 68) 34.08 /34.48/34. 88/35 .27/35.66/36. 06/36 . 4636.85 
900° 37 .25|37. 64/38. 04 38.43/38. 82 |39.21/39 60} 39 .98)40.37|40.81 
1000° 41.13/41.51/41.89/42.26 42. 64/4301 43.38/43. 75)44.12/44.48 
1100° 44. 85)/45.21/45.57/45.93 gir pee ey “ani Speer ‘emma 
| } i | | 
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TEMPERATURE 
ALUMEL THERMO 


E. M. F. values 


(From Catalog “G, 


Degree C. o° 


are in millivolts; temperatur 
” Hoskins Manufac 


10° | 20° | 30° -| 40° 


0.42] 0.82) 1.22) 1.62 
4.49| 4.90] 5.32) 5.73 


: 6. 
200° 8.17| 8.57| 8.98] 9.39} 9.80/10. 
300° 12.32/12, 73|13. 15|13,56)13.97\14. 
400° 16 50/16. 93}17.36/17.79)18. 22/18. 
500° 20.76/21. 19/21. 62|22.05/22.48)22. 
600° 25.03/25 .45|25.87|26.29|26.71)27. 
700° 29 22/29 .62|30.03/30. 44/30. 86) 
"31133.72|34. 12/34. 52|34.92/35. 
900° 37 32|37 .70|38.09\38. 48/38. 87)39. 
1000° 41.16|41.54/41.92|42.29/42.67|43. 
1100° 44.89/45 . 26/45. 63/46 .00/46. 37/46. 
1200° 48.49/48. 84/49. 19/49.54/49.90/50. 


31. 


50° 


60°} 70° 


2.03| 2.44) 2.85 
14] 6.55) 6.95 
21\10.63|11.05 
38|14.79|15.12 
65\19.06|19.48 
90|23.33|23.75 
14|27 .56|27.98 
28|31.70|32. 10 
33|35.74|36. 14 
26|39 . 64/40. 02 
06|43 .42|43.79 
74|47 .09 47.44, 





j 


25\50. 6050.94, 


1300° 51.96/52 .31|52. 65/53. 00/53. 34/53 .68 54.02|54.36 


i hia obs Sa 





TEMPERATURE-E. M. 
CONSTANTAN T 


E. M. F. values 


(Computed from values in 


























-E, M. F. VALUES FOR CHROMEL- 
-ELEMENTS (Continued) 


es are in degrees centigrade 
turing Co., Detroit) 


go° | 90° 





3.26| 3.67 
7.36). 7.76 
11.47|11.90 
15.55)15.98 
19 .91\20.34 
24. 18|24.60 
28. 40)28.81 
32.50/32.91 
36.54/36 .93 
40. 40/40.78 
44.15|44.52 
47 .79|48.14 
51, 28|51.62 
54, 69/55 .02 


F. VALUES FOR COPPER- 
HERMO-ELEMENTS 


are in millivolts; temperatures are in degrees centigrade 








Degree C. 0° 10° 20° 30° | 40° 50° | 60° 70° 
--200° — 8 5Al—5 69). o-. we cilleweisis 2 olleae's enelarecere le op oe ne 
-100° —3 35|—3.62|—3.89|—4.14] 4.38] —4.60 —4.82}—5.02 
—0° 0 —(.38/—0.75|—1.11)—1.47|—1.81) —2.14 —2.46 
Ky 0 0.40} 0.80; 1.20} 1.61} 2.03) 2.47 
100° 4.28| 4.70| 5.23] 5.71) .6.20) 6.70 7.21| 7,72 
200° 9 29] 9.82] 10.44| 10.90} 11.46} 12.01 12.57] 13.14 


300° 14.86| 15.44] 16.03] 16.62) 17.22 


























the International Critical Tables) 


sor | 00" 


—5.20)/—5.38 
—2.77|/—3.06 
3.36) 3.81 





TEMPERATURE 
CONSTANTAN THERMO 


E.M.F. values are in millivolts; temperat 


(From values give 


Degree C. E.M.F. Degree C.| E.M.F. 


nin Bulletin No. 325, Char 





0° 
50° 
100° 
150° 
200° 
250° 
30° 
350° 
400° 
490° 





————_—_——— 





0 00° 27. 
2.61 | 550° 30. 
5.28 600° 33. 
8.01 650° 36, 
10.77 700° 39. 
13.54 ; ‘ 
16.30 

19.06 

21.83 

24.61 








-ELEMENTS 


Degree C. 


1000° 
1050° 
1100° 
1150° 
1200° 








-E.M.F. VALUES FOR IRON- 


ures are in degrees centigrade 
les Engelhard, Inc., New York) 


58.17 
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‘THERMOELECTRIC POWER 


The table gives the thermoelectric power in microvolts per degree Centigrade 
difference in temperature when the cold junction is at 0°C. 

The values given are with respect to lead except where noted. A is the 
thermoelectric power at 0°C, B is the coefficient of ¢ in the equation for the 
thermoelectric power at any temperature ¢,— 

Q=A+ Bt. 


The values are regarded as positive if the current flows from the metal listed 
to the reference metal (usually lead) at the cold junction. 








x1 
Aluminum, 99% pure.............0. — 0.4717! + 0.2718]—200-+100 
eomamercial . (0). /sieare- ots v:e.2.° — 0.38 a O01 0-100 
— 0.53 si QO be al I 
Antimony, used in cast form, solid rods 
soldered end to.end,.............. +85. 58 +14.50 0-100 
Bismuth, commercial, .............. —43.688 —46.47 |—200—-+100 
leetr Oy tC. stay oe elec —74.42 + 3.2 0-100 
Brass;-85.8- Cuy-14.22-Znoe eevee es + 0.710 + 0.56 {|— 78-+100 
BGR OO 02, Loh. oa are genre + 0.699 + 0.69 |— 78-+100 
(Ohi 5 a ae oon AA | + 3.059 + 2.856 |—200-+100 
Cpldr OTA wr. 2) Goh 2 osc ee ee + 2.85 + 3.89 0-100 
Calcium, 99.57% pure.............2 —"8 20 —2.9 0-400 
WL SDM LO, oad Gig S SCR see Seas + 0.66 — 0.10 |—183-0 
4 7.735 — 3.34 28-100 
OM AIETHIONG 55 os « o:eco.c oc aise. cae | ete 056 + 3.578 |—200-+100 
Cerium, 97.7% Ce, 1.2% Fe, remain-| + 4.39 —= 1.26 0-200 
der cerium oxide and cerium carbide 
(eet a Pe on PGE an —10.7 — 5.70 0-1200 
Constantan, 60 Cu, 40 Ni........... —38.105 — 8.88 0-400 
Copper, electrolytic....../222....... + 2.705 + 0.7866 |—270—-+200 
. pure, hard drawn........... + 2.76 = 129 0-100 
German silver; commercial..-........ —10. 861 |" —'3.29° |—200-+100 
Ot be I IR Oe ea +3025 “iP: +-72.5 -——200—-+125 
OO Oe. Soe SNS Bae aie + 2.90 + 0.68 |—260-0 
y rf + 2.90 + 0.934 0-200 
MEME Mg ee ERE os isreie'e wa clases alee + 2.40 + 0.190 0-100 
Iridium, Heraeus made......... oe] + 2.44 —'0.2 — 80-+100 
MOD: Pe SS be —51.34 —20.4 —260-—200 
transformer iron... ....00..005..; +16.65 — 2.966 |—230-+100 
PEM ASS SASS oe eee +14.3 + 8.76 |—200-+ 50 
WSs 2 th a — 0.2010) + 0.2572|—200-+100 
Heraeus made............ = “G. 120 + 0.193 0-200 
Manganin, 84 Cu, 12 Mn, 4 Ni...... “'* 15366 + 0.083 0-100 
ee ene Se” as sn e's'gv eave nie — °8.8103) — 3.333 0-200 
WNCIKS, * Sis hr re + 5.892 + 4.334 0-100 
Nichrome, 58.5 Ni, 22.5 Fe ST eit eal ny howe thee aan 0-420 
: 16 Cr, 3. Mn (Against Pt) 
EE eee Ot Oh A nk ee — 19.067 — 3.022 0-200 
— 17.633 — 5.016 |—260-0 
Nickel-chromium, 84 Ni, 16 Cr eer ale ee ts ee 600-1200 
(Against Pt) 3 
90 Ni, 10 Cr + 30.3 0 0-1200 
(Against Pt) 
PE ee oe eet —'*7.409 922 |—200-+ 100 


MARAT SRG Ot 2 oa ks au cuseshone us — 10.620 
7 OTE eta ge Raa — 3.038 


' | ed 


THERMOELECTRIC POWER—(Continued) 
Microvolts per °C. 














Temp. 
Metal range 
A B : ih 
Platinum x 1072 Ney ot 
Baker’s platinum..........- — 1.788 — 3.460 0-100: 
Platinum-iridium, 85 Pt, 15 Ir....... + 14.083 + 1.06 9f: 0-1200: 
90°Pt, 10 Er. Ga ale + 13.208 + 0.75 0-1200 
Platinum-rhodium, 90 Pt, 10 Rh + 7.013 + 0.64 0-1600 
(Against Pt) 
85 Pt, 15 Rh + 6.69 + 1.07 0-1600 
(Against Pt) . 
Potassium. .) o. (9 Gap MOISE. oe — 11.33 — 3.76 |—183-0 
Rubidium ©, tiecceeeaecweete = ee ee — 8.26 — 3.02 |—183-0 
| — 0.28 — 6.00 38-100 
GHICORER, «5 co ert aaeohstobi ars a everataohevs —408 .2 —46.96 |—200-+350 
Silver, annealed........-..--+-+++05: + 2.50 + 1.15 0-100 
electrolytic........---+--+06- + 2.947 + 0.6782]—200-+ 100 
Sodiwnaey, .'. Ls eM RIAS coerce aire» Tole — 4.16 — 1. —183-0 
Steel (piano wirey......--.+-.+++++5- + 10.763 — 1.56 |—200-+100 
Thallinm.s} 2 ABs eo acco gent yes ole + 1.659 — 0.268 | - 0-100 
Tint Bee. aoe ae ater saebats eehnetasters + 0.0684] -+ 0.0038|—200—+ 100 
+ 0.230 — 0.134 0-100 
Tungsten... fev ec sw eels ob ee supe = + 1.594 + 3.41 0-100 
ars) ROLES Acres anion Gre sionro + 3.096 + 3,191 |—260-0 
+ 3.047 — 0.99 |: 0-100 
HYSTERESIS 


The dissipation of energy due to hysteresis in metals is expressed by Stein- 
metz by the following equation: 





E=nB'.5 
Values of 7 as found by Steinmetz appear below. C. G.S. units. 
MATERIAL 
Tron 
Norway iron........+eeee eres 
Wrought bar.......-+...seeee- 
Commercial ferrotype plate 
Annealed ui ‘¢ Pe 
Thin tin plate... 2.0... pee eee ee eee eee 
Medium thickness tin plate 
Steel 
Soft galvanized Wire. .......++--seesereteee reste 
Annealed cast steel.......6. 005 ee cece te eee eter tees 
Soft annealed cast steel... ....-- 6 eee rere eee ete 
Very soft annealed cast steel 
Same above tempered in cold water......++++eeeeerrrerseregs .02792 
Tool steel glass hard tempered in water.........++-+++ss2500s .07470 
iy “© tempered im Ofl... nee esis eee one ce ee ot miele Sahel .02670 
eh Feel Sealed: ..«brre pp deme sieicehe & bie (ore ost eveepe 6)» (oi loi'win oietena el aaas .01899 
Cast iron 
Gray cast Iron 2... yes ae eee cle tse ee od elem Aes SAN e eels -01300 
SG Ne © “107 aluminuM...... 40. seser gees eters eee ie? -01365 
a be eS Coe ene Lalas o 6 ele tine Ab Se eet 01459 
Nickel ~ 
Soft Wire. ccc css co ee cw epae tele ale ole 6 be ally qiepe +4 wiht = em Rae -0122 
Arnriedled Wire. 0 cs ofa. ce cies silo ofr ghye Sibeleiepetoje + «+ Simi akelsiaie -0156 
Bardened. ..u5 css ees \ clipe ules cfe\c o's alaheghthegl Bus Siete aun -03885 
Cobalt 
DG Of INOMis vary 4s:s vie» 4 syeysis sIRK biaLs “fo, »vaye ter ake» 4 ole «Uae .0210. 
Iron Filings 
180 cycles per SeCONd... 1.5... seer eee eee ecseeessererces .0457 
114 iaante 66) Cee ney « dae ves able siete» «010 > gen .0396 
79-91 eS Bet Oe sew abdocnni hala diate 0s, 3:8 ae .0373 
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MAGNETIC CONSTANTS OF IRON 


Permeability of Transformer Iron 


Givi M, the total magneto motive force applied. M/l, the magneto 
motive force per unit length of iron circuit. B the total induction, B/a the 
induction per unit cross-section of iron, M4/B, the magnetic reluctance of 
the iron circuit and Bl/ Ma, the permeability; showing the typical relations 
of the magnetic constants for varying field, 


(From Smithsonian Tables.) 





Rel *alty 
reluctance ihty 
M. M/l. Bi B/a. M/B=K. Bl/Ma 
20 0.597 218 X103 1406 0.917 Xi0-4 2360 
40 1.194 587 3790 0.681 3120 
60 1.791 878 5660 0.683 3180 
80 2.33 1091 7040 0.734 2960 
100 2.985 1219 7860 0.819 2640 
120 3.582 1330 8580 0.903 2410 
140 4.179 1405 9060 0.994 2186 
160 4.776 1475 9510 1,090 2000 
180 5.373 1532 9880 1.180 1850 
200 5.970 1581 10200 1.270 1720 
220 6.567 1618 10430 1.360 1590 
260 7.761 1692 10910 1.540 1410 





MAGNETIC PROPERTIES OF IRON AND STEEL 
(From Gumlich, 1909.) 








Coer . Maximum 4xI for 

Sample. cive Renae permea- een satu- 

force. ‘ bility. 7 ‘| ration. 

. Electrolytic'iron......... 2.83 | 11400 1850 19200 21620 

The same annealed...... 0.36 | 10800 14406 18900 21630 

Cast steeltAs iiv........ 1.51 10600 3550 18800 21420 

The same annealed...... 0.37 | 11000 14890 19100 21420 

Steel hardened.......... 52.4 7500 110 11700 18000 

@astiron. (0. ihv. i... 11.4 5100 240 10400 16400 

The same annealed...... 4.6 5350 600 11000 16800 
Electrical iron in sheets 

ammenledi(. tiew..... 0S 1.30 9400 3270 18200 20500 


SATURATION CONSTANTS FOR MAGNETIC SUBSTANCES 











: : Induced * : Induced 
Field in- Field in- 
Substance. tensity. best. Substance. tensity. cee 
(For sat|uration.) (For sat|uration.)} 
Cobalt .0.°. 4s). 5. 9000 1300 Nickel, hard....| 8000 400 
Iron, wrought...| 2000 1700 annealed.....| 7000 515 
5 =a 4000 1200 Vicker’s steel....| 14000 1600 
Manganese steel.| 7000 200 
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MAGNETIC SUSCEPTIBILITY 


The following tables give the specific susceptibility x for various sub- 
stances. The relation to volume susceptibility x is shown by the equation 


x = «/d, where d is the density of the substance. 
Room temperature is to be understood where no 


electromagnetic units. 


Unit of x, 1 XK 10 cgs 


other is stated. The values are positive for paramagnetic bodies, negative 


for diamagnetic. 


ELEMENTS AND INORGANIC COMPOUNDS 

















Substance Formula 
Algmainum:. .% went. ae «ol Al 
Aluminum bromide........| AlBrs 
Aluminum chloride........| AlCls 
Aluminum oxide.......... AleO3 
Aluminum sulfate... ....... Al2(SO4)3 
Alum, ammonium, iron. ..| Fe2(804)s--, 

(NH4)2 SOa-- 
24H20 

AIMIMONIOS «pose. Eph ee & NH; 
Ammonium chloroplatinate | (NH4)2PtCle 
Ammonium metavanadate.| NH1VO3 
ATION Yess cis ler ekenrne Sb 
Antimony bromide........| SbBrs 
Antimony pentachloride. ..| SbCls 
Antimony trichloride. ..... SbCls 
Antimony trioxide......... Sb203 
ATFOR seaports eos ee A 
UA TOTIIC), Gs feos tpt AP os As 
Arsenous oxide............| AseOs 
Arsenous sulfide. . .| AsaSs 
Barhum: cde end sey Ba 
Barium bromide.......... BaBre 

BaBr22H20 
Barium carbonate......... BaCOs3 
Barium chloride.:......... BaCle 

BaCly:2H20 
Barium hydroxide......... Ba(OH):2 


Barium iodide............ 


Barium nitratens.nsse..% 
Bariuny oxideyaii-... 7225 
Barium sulfate............ 
Barium sulfide..........-. 
Beery linet os one 4 ditaeshe 
Beryllium chloride........ 
Beryllium hydroxide....... 
Beryllium oxide........... 
Beryllium sulfate.......... 


Bigatti ay hi. stayens 


Bismuth bromide......... 





Ba(OH)28H:0 
Bale 
Bal22H2O 
aS ee 

Ba 


BaSO; 

BaS 

Be 

BeCla 

Be(OH)2 
O 


e 
BeSO, 
BeSO44H20 
Bi 


BiBrs 











Suscepti- 
bility 





Ob- 


server 


i 
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‘Carbon (diamond) 
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MAGNETIC SUSCEPTIBILITY Soe 





Substance 


Bismuth iodide........... 
Bismuth nitrate. . 

Bismuth sulfide. i .. 
Bismuth trichloride. nes: 
Bismuth trioxide. . ease 
bh O15 RS 4: Se 
Bamoacidsiehscic....... 
BOron OS1GGiree a wes es -- 
Bromine... . 


Cadmium bromide........ 
Cadmium chloride......... 
Cadmium iodide.......... 
Cadmium oxide........... 
Ciepigm. AO. obo tas 
Caesium carbonate........ 
Caesium chloride.......... 
Caesium nitrate........... 
Oaesium sulfate........... 
Caleium)s?.25.... MA, 
Calcium carbonate........ 
Calcium chloride. -........ 


Calcium hydroxide........ 


Caleium oxide...:........ 
Calcium sulfate........... 


Carbon (gas carbon) 


Carbon (graphite) 


Carbon dioxide........... 
Carbon disulfide. . 


eee cee... 2... 08... 


MERIC ORTIOO Ss esi. ceo erbns 


Cerous bromide.......... .| 


Cerous chloride.......... 
Cerous sulfate............ 
(Or ocr ae. 2 OST ee 


Chromium’? : } sc. J. 9.08. H 











| Formula 





Bi Bi(NOs)s 5H20 
BioSs 

| BiCls 

BizO3 

B 


HsBO3 
BoOs 
Br 


CaClo6H20 
Se iad 


CaSO.4 
oe -H:O0 
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Substance ility 
10-5 cgs 
Chromic chloride.......... CrCl; 44.3 
Chromicroxnide i .6- seater: - Cr203 2515 
Chromic sulfate........... Cr2(SO4)3 29.5 
Chromium trioxide........ TOs 51 
Chromous chloride........ CrCle ; 
Chromous hydroxide...... Cr(OH): .5 
Chromous sulfate......... TSO4 ; 
Chromous sulfide.......... TS 4 
Cobaltic oxide .| Co203 3 
Cobalto cobaltic oxide. Co304 43.6) 45 
Cobaltous bromide. . ..| CoBre 6.8 ccs ar 
Cobaltous chloride........ CoClz .5 19 
Cobaltous iodide.......... Cols = 25 
Cobaltous nitrate......... Co(NOs3)26H20 |........, 33 ih 8 
Cobaltous oxide........... CoO> > aN ene ee 74.5 45 
Cobaltous sulfate......... CoSO, 22 59.6 19 
CosOeH:0)- sal een ee 53.6 11 
CoSOs:7H20 19.9 37.0 21 
Columbiumy Gace. nc sue 6 Cb 18 1.5 1 
Copper: £334 O00 855 seas Cu 18 —0.086 1 
500 —0.075 16 
1050 —0.070 16 
Cupric bromide..........,| CuBre 31 3.10 19 
Cupric ‘chloride... ab. CuCl 19 9.10 19 
CuCls:2H20 17 8.35 11 
Cupric nitrate.........8:.. Cu(NOs)26H20 |......... 5.50 8 
Cupricioxitle 2. sfosn aah. «| CuO. Po" * OeOlinoaeseee 3.8 45 
Cupricisulfatens esac os.» CuSO. wOe@e Wikre ee 8.6 11 
CuSOntS HO vay is oa. soe 5.9 11 
Cupric sulfide)... =... 75 = Cus 17 —0.20 27 
Cuprous omdss.7 2... 0%... CisO | Peel ae ee hare Li2 45 
Cuprous sulfide........... Cus 18 —0.18 27 
Dysprosium oxide......... Dy203 16 229. 29 
PDUM db dks gave sl Es r 18 22. 18 
Erbium chloride........., ErCls 18 114. 5 
E\brium oxide:-........00.. Er203 20 189.1 43 
Erbium sulfate........... HreiSOa)s ae ye 0 | ecco ere 118, 40 
Ferric bromide........... MeBrs 18 48. 24 
Ferric chloride........... FeCl; 20 86.2 19 
Ferric hydroxide.......... Be(OH)s — 5 8 “Ween 157. 27 
Ferric nitrates... het0 en La Fe( NOs) s:6H2O ©) 4006 cance 31.3 8 
Perric oxide j.<.: 5. 53s). Fe2O3 18 » 20.6 18 
Ferric sulfatey....... ue. Fe2(SO4)s 23 67.8 19 
Ferrous ammonium sulfate | FeSO4:(NH4)2- — 258.6 547. 21 
S016H20 172 32.6 21 
Ferrous chloride.......... FeCl: 17 101.2 19 
FeClo-4H:0 i9 60.1 19 
Ferrous iodide......,..... Fels 18 40. 25 
Ferrous sulfate........7... FeSO. 19 74.2 19 
FeSO4'7H20 16.5 41.5 21 
Gadolinium chloride....... GdCls 18 91. 5 
yadolinium oxide.........| Gd2Os; 20 130.1 43 
Gadolinium sulfate........|Gdo(SOa)s sds... 92.6 11 
Gallium. .«.., dd ..| Ga —170 sol.| —0.26 31 
| 18 —0.24 31 
30 —0.23 31 
100 liq. | —0.04 31 
Germanium. Fa... .eah ons Ge —170sol.| —0,30 31 
18 —0.12 31 
900 liq. | —0.30. 31 


—_——-oXXejr 








1456 








MAGNETIC SUSCEPTIBILITY (Continusm) 












Suscepti- long 







Laie 
me 


SE ad 


HANDBOOK OF CHEMISTRY AND PHYSICS 


MAGNETIC SUSCEPTIBILITY (Continued) 
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; Suscepti- 
Temp. Ob- 
ce ormula ilit: 
Substan | Form °C ii nae server 
\)__ J) |) Sn ee ee eee ee 
oy EROS. 0 aT RE Au 18 —0.15 1 
Gold chloride:;........... AuCls 21 0.43 27 
Hafnium oxidé........5... HiQs = ~~ Han Pl pseo.tasiere's —0.110 27 
elsirm . Rb Pe bs. 0 .. He 20 gas| —0.47 15 
Holmium chloride......... 13 oj. 0) Pes SES; | Raeeee ane ites 46 
Holmium nitrate......:...| Ho(NOs)s —S |. --«-.--- 123.6 46 
Holmium oxide........... Ho2Os fo ee eee 243. 46 
Hydrochloric acid.........}| HCl 22 —0.661 8 
RY ia . 2b eee i 20 gas| —1.97 1 
Tit eas sk. In 20 —0.11 16 
Indium trichloride......... InCls 18 —0.39 27 
I CHAR EU Rose ee I —100 sol.| —0.32 31 
— 60 —0.33 31 
0 —0,35 31 
18 —0.36 1 
50 —0.37 16 
113 liq —0.39 16 
160 —0.33 16 
Ses es) Ir 18 0.14 1 
| 200 0 skisnyhhd 
450 0.20 16 
850 0.26 16 
1150 0.31 16 
Iron carbonyl. . Fe(CO)s 19 —0.40 32 
Lanthanum. . La 18 1.04 31 
Lanthanum ei LaCls 15 5.6 27 
Lanthanum sesquioxide. . .| LazO3 24 —0.40 43 
Lanthanum sulfate........| Laz(SOs)3 sd yw ww eee —0.30 39 
Vie eee Pb —170 sol.| —0.14 31 
— 18 —0.12 1 
j ‘ 330 liq —0.08 16 
Lead bromide............. PbBre 20 —0.28 27 
Lead chloride............. PbClz 15 —0.32 27 
Lead iodide. . pe. «| PbIs “19 —0.33 27 
Lead monoxide......-.... PbO 18 —0.13 27 
TLieml-mingte ii... Joa Mi... PH(NOs) a0 Wheels cette =. —0.248 37 
Lead oxide (red).......... Pb304 18 —0.24 27 
Lithium. . ai Shs. Ai 16 0.50 31 
Lithium carbonate........ tisOOs © =. whic t.s. —0.413 33 
Lithium chloride.......... tele 2 GL: Psetens —0.573 33 
Lithium nitrate........... LiNOs 19 —0.48 27 
Exthium oxide:; ..... iv... LizO 20 —0.57 27 
Lithium Lnqoerd oh SRR TE Li2zSO4 15 —0.38 27 
Magnesium. . a! DIS «|| Me i8 sol. 0.55 16 
700 liq. 0.55 16 
Magnesium bromide....... MgBr2 20 —0.57 27 
Magnesium carbonate..... MsGOe cc) Pa Apaaaae aes —0.51 27 
MgCO2r3H20. 69). dens 5- —0.525 83 
Magnesium chloride.......| MgClz 18 —0.58 27 
MgCls6H20 18 —0.57 27 
Magnesium mride....0.... MgO 17 —0.25 27 
Magnesium sulfate........ RTEIOL. >. | eRe: ~ os —0.45 36 
MgsOelHsO) © Vi.cawe os. —0.551 33 
Manganese. . .| Mn 18 9.9 1 
Manganese bromide. . ..| MnBre 18 68. 25 
Manganese chloride....... MnCl2 h {324 107.0 19 
Manganese dioxide. . MnO2 21 38.4 18 
Manganese hydroxide (ous) Mnl(OR)S* 28 Meads oss, 49. 34 
Manganese iodide......... Mnl2 18 47. 25 
Manganese nitrate........ i ee se Sk. Sis oi 45.5 8 
Manganese oxide (ous). . MnO | 21 75.9 18 
} 
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Substance 


Manganese oxide (ic)...... 
Manganese oxide (ous-ic). . 
Manganese phosphate..... 
Manganese sulfate (ous)... 
Manganese sulfide (ous)... 
Mercury acct oss ewer si 


Mercuric bromide......... 
Mercuric chloride......... 
Mercuric iodide........... 
Mercuric oxide............ 
Mercuric sulfide. .......... 
Mercurous chloride....... . 
Molybdenum....;........ 
Molybdenum dioxide...... 
Molybdenum trioxide...... 
Molybdenum sesquioxide. . 
Neodymitm!!s~..5.. ..RE. 
Neodymium oxide......... 
Neodymium sulfate....... 


Nickel carbonyl........... 
Nickel chloride........... 
Nickel hydroxide oe = 
Nickel monoxide. . ar 
Nickel nitrate............ 
Nickel sulfate............. 


Nitricaciddticr . 5.2 Ieee,. 
Nitrogen ?sa) 05 ras 
Nitrogen dioxide... 
Nitrogen monoxide. 
Nitrogen pentoxide........ 
Nitrogen peroxide......... 






Nitrogen trioxide.......... 
Osmaiuml ens acl ecesneteesneee 


Formula 


Mn203 
Mn304 
MnPOs 
MnSO. 


Hg 


Mo203 

Nd 

Nd2O3 
Nd2(SOs)s 


Ni 
Ni(NOs)2:6H20 
NiSO, 
NiSOs6H20 


NiSOs:7H20 
HNO; 


Oxygen (1st modification)..| O 


(2nd modification) 
(iquid)....4i98 AA... 


Palladiumiecetcs.cinuavngtes 


Phosphorus (white)........ 
Phosphorus (red)......... 


zap perat ge baa av 
Platinum. . Re: SR 











P205 
Pt 








Temp. 
°C 





Suscepti- 


[eh ft 


FKOSCCOHPNRUAAARDW 


NOOPROROND  - 


© 
o 


67 
90 





- | 
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, fh Ob- 
Substance Formula bility | server 

Platinum (continued)...... Pt —100 1320 31 
18 1.10 1 

250 0.66 16 

700 0.45 16 

1220 0.20 16 

Platinum tetrachloride..... PtCh 22 0.0 24 
POUeeSUNTe per aclo es ses: 18 0.52 1 
Potassium acid fluoride....); KHF2 = = |...-.euee —0.428 8 
Potassium bromide........ tO oe ee 1 Serre ar —0.377 8 
Potassium carbonate...... Mele, = PAA sasha —0.488 8 
Potassium chlorate........ COs 10 PP Sees —0.30 26 
Potassium chloride. . ae tr LE de —0.516 33 
Potassium chloroplatinate. Kae ECle te rere pis. es —0.393 11 
Potassium chloroplatinite..| KePtCls = = — |.....-..-. —0.356 11 
Potassium cyanate........ ISON) ic) ER PORN Thos +36 —0.465 33 
Potassium dichromate.,... aCe te ote Ws «ob 0.129 8 
Potassium ferricyanide..... KsFe(CN 21 7.08 19 
Potassium ferrocyanide... . Rake(CN) 6 -3H20 A ee —0.420 32 
Potassium hydroxide...... KOH 22 —0.33 24 
Potassium iodide.......... 0 Re a) SD ree —0.422 8 
Potassium nitrate......... jC) ne od ee ee —0.326 33 
Potassium permanganate..| KMnO« 21 0.175 19 
Potassium sulfate......... BisBOg EOE. 3 Ae —0.403 33 
Potassium tetrathionate...| K2eSsOe ~~ |......-.. —0.412 33 
Praseodymium 1 Oe Er —170 sol.| . 90. 31 
‘ — 100 53 31 

20 25. 31 

200 14. 31 

600 8 31 

900 liq. aT, 31 

Praseodymium chloride....| PrCls 19 17. 27 
Praseodymium sulfate.....| Pr2(SO4)3 Jee ss ess ee 13.7 28 
Praseodymium trioxide....|Pr20s (sid: ee we ee 15.6 28 

Quartz (see el diozide) BiOs 6) 5 MIGINED, AP, 22 bation ie 

odium.. ore ES TE as — 180 0.90 31 

é — 40 1.05 31 

18 ipe 1 

280 1.31 16 

730 1.52 16 

1140 1.86 16 

Rubidium. . fecsl RD 18 0.09 1 
Rubidium carbonate....... RbsCOs ua)” ALPE —0.321 33 
Rubidium chloride........ UOT) pee Seow |! ee ee en —0.327 33 
Rubidium nitrate......... 3 Cf le il 2 Caer —0.281 33 
Rubidium he oe eee ee © eo) (AA, eho cia —0.331 33 
Ruthenium. . eee] eeu —170 0.55 31 
18 0.50 1 

750 0.65 16 

1100 0.75 16 

Samarium oxide........... Sa2z0z 22 6.02 43 
Scandium nitrate.......... Sce(NOs;)3 21 0.0 27 
Seni RIGS. .c..--5 80>) 80203 sole ver eves —0.018 26 
Scandium sulfate.......... Seuss | a are cae —0.33 39 
Baleniion, 88.46) Scho cl. Se 18 —0.32 1 
Selenious acid............ H2SeO;3 18 —0.36 27 
EMEA, Pee he ont ez >.4',0 Si 18 —0.13 1 
Silicochloroform........... SCs | -" FM sc we —0.515 33 
Silicon dioxide............ ea ee 6 oP A Se —0.493 33 
Silicon tetrabromide....... oe eae «ft Sees —0.360 33 
Silicon ar yg 102. Tee ee Fee —0.537 | 33 
Silver.. “the | OS —170 sol.| —0.16 | 31 
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Suscepti- 
Substance Formula acee 3 bility a 
10-6 cgs 
Silver (continued) ........ Ag — 80 —0.18 31 
— 40 —0.19 31 
18 —0.20 31 
270 —0.23 16 
945 +0.26 | .16 
1000 liq. | —0.28 16 
Silver bromide............| AgBr 19 —0.33 27 
Silver chiens: Bae See ee? AgCl 17: —0.35 OF, : 
Silver iodide. . ...| Agl 19 =0.37 27 
Sodas spa es teas es Na 18 0.51 1 7 
Sodium acetate........... NaC2H302:3H20 |......... —0.50 26 
Sodium acid carbonate..... NaHCO; =0.21 26 
Sodium bromide.......... NaBr —0.47 27 
Sodium carbonate......... NazCOs3 —0.24 27 
; NaeCO3-:10H20 —0.58 27 ; 
Sodium chloride........... NaCl —0.499 19 
Sodium fluoride........... NaF —0.51 2. & 
Sodium hydroxide......... NaOH —0.59 27 
Sodium iodide............ NalI-2H20 —0.402 8 . 
Sodium nitrate:..)........ NaNOs3 —0.28 26 
di-Sodium phosphate......| NazHPOs —0.399 33 
di-Sodium phosphite....... NazHPOs —0,.451 33 
Sodium sulfate............ Na2S0Os-10H20 —0.86 26 
Sodium sulfite..... fon OFF Na2SO3:7H20 —0.462 33 
Sodium tetraborate........ Na2Bs07-10H20 —0.59 26 
Sodium thiosulfate (hypo) | Na2S2O3 —0.391 33 
Scannic bromide.......... SnBra4 —0.354 33 
Stannic chloride.... -.s)| SnCla —0.442 33 
Stannic hydroxide. - eperefe SEIT Sn(OH)«4 —0.321 33 
Stamnic oxidey:...j....08.. SnO2 —0.050 27 
Stannous chloride.........} SnCle —0.37 ZC 
Stannous oxide........... SnO —0.11 27 
Stannous sulfate.......... SnSO. —0.29 27 
Strontium.. es pe ts) —0.2 31 
Strontium bromide........ SrBre —0.39 27 
Strontium carbonate....... SrCO3 —0.316 33 
Strontium chloride........ SrClz —0.56 27 
Strontium iodide..........| Srl2 —0.44 27 
Strontium oxide........... SrO —0.060 27 
Strontium sulfate......... SrS0O4 —0.315 33 
Sulfur (rhombic).......... —0.49 +16, 31 
01.49 if ibid 
—0.49 116,31 
—0.49 | 16,31 
—0.49 }16,31 
Sulfur dioxide}... 6. 2 ..8g.. SO2 —0.285 33 
Sulfur trioxide............] SOs —0.289 33 
Sulfuric acid..............| H2SOu —0.441 8 
T aaybaluinigs. jv«s vie dans Ta 0.83 31 
0.87 1 
0.88 16 
0.77 16 
Telluriumey 4) oechs sn He: Te —6.46 31 h 
—0.36 31 
—0.32 31 
—0.31 1 ‘ 
—0.32 16 4 
—0.31 16 
—0. 16 
Tellurium dioxide....... >.| TeOs —0. 27 


Thallium svoresee ee 
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Lr gate > eRe : Suscepti- . 
act Temp. ae Ob- 
Formula lit: 
Substance ° °C yet a server 

Thallium monochloride....| TICI | 20 —0.19 27 
Thallium sulfate 7) - sate TSO. 20 s —0.25 27 
Thallium teen ...-| TICls 20 4 —0.23 27 
Thorium...... 2 6a Th —170 0.05 31 
18 0.13 1 

150 0.23 16 

390 0.29 16 

Thorium nitrate STHENOD 2-08 tar dene teeta —0.14 { 27 
20 Apt See Sn 18 sol 0.025 1 
ae ee BR aera 18 —0.35 16 

400 liq. | —0.036 16 

‘lin tetraethyl...... ek | SEGsHg)a-) << bk cae ccuce —0.138 33 
Tin tetramethyl... eb .| SoG) a) PA ool. shoe ee —0.2i8 | 33 
Titanium aa ees -2 eee Ti —170 1.6 31 
20 1.25 31 

Titanium dioxide. . Ze ae ee 0.066 40 
Titanium sulfide. LL TIRE? be 8 ed. oe Ces } -0.56 40 
Ba - 18 0.28 1 

.| WOs 15 0.81 41 

H:WO. 18 —1.1 27 

U 18 2.6 31 

UQ: } 17 7.5 41 

Uranium oxide (ous-ic)....| U30s 15 0.95 41 
Uranium tetrachloride.... . UCh 19 —0.40 27 
Uranium trioxide.......... UO; 16 1.08 41 
Uranyl nitrate............ Ls le 15 —0.44 27 
0 DDE AE 3s eae i8 1.4 1 
Vanadium oxide.......... y O: 13 3.73 41 
Vanadium pentoxide....... V20s ip +246 0.85 41 
_ Vanadium trioxide........ V203 eee 13.9 41 
\ >... ASS eae H:O _ we = —0.699 19 

sol. 

06 > ve Bee a Yb — 160 16.8 31 
'- 20 5.3 31 

Ytterbium chloride........ VOCE se Leh d. 2252s t 25. 5 
Ytterbium oxide..,....... Visas bowers dos cee Bl 38. 27 
Yttrium chloride.......... YCl3 17 20. 27 
Yttrium oxide... ......... Y203 22 0.53 43 
Pimaemate os. .k | VHGONs © |. es | —Q.24 39 
oy Aa Zn 18 sol.| —0.157 1 
450 liq.| —0.09 16 

Zine bromide............. ZnBrz: | 19 | —0.40 27 
Zinc chloride............. ZnCl: |} 22 | —0.47 24 
Zine - oagaga cages Zn(OH): i. oath —0.487 45 
Zine oxide. . Ae P38; is sceek eet | —0.362 3 





Orcanic COMPOUNDS 
Room temperature is to be understood where no other is stated. 


| =v =e 
Substance | Formula | sai re pegs Ob- 


cgs | Server 





Acetaldehyde.............-. ..| CeHsO | —0.502 33 
Acetamide......... .| C:-HsNO | —0.577 
Acetic acid......:..... C:H:O2 | —0.526 
Acetic anhydride CsH<O; —0.517 
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MAGNETIC SUSCEPTIBILITY (Continued) 




















Susceptibility Ob- 
Substance | Formula 10-8 cgs nerver 
A éetone-ii4. fee oe. «)Q8 522s C3:HsO —0.581 
ACECING 6s teenie woe Me me hein a ae CisHsN —0.688 
n=Amyl alcoholin.s.)..Q0.< sie. sae sHi20 — 0.766 26 
iso-Amyl alcohol...........-. CsHi20 —0.799 33 
tert.-Amyl alcohol............-... ae, —0.804 
iseAmyl ether... .- EEE ce 2 ote < —0.813 
Agnyl nitrates.2 53. <n eR «2 eh tee GsHu NOs —0.574 
ARNG 5385. tbc oe ccs a FORESEES - CcHiN —0.692 (10°) 32 
Anisole 24%. i)..3 oe RE as se oe es C;Hs0 —0.672 33 
PARENTS CONC. Sh ces56 aim 5 ANE le est emacs CisHio — 0.726. 
Anthraquinone: .. ohat-eb «+ hkee ese CiusHsO2 —0.575 
Benzaldehyde...... C;HsO —0.573 { 
Benzene......... CeHe —0.712 (16.8°) | 19, 20 
Benzoic acid..... C;HsO2 —0.556 13, 14 
Benzophenone.. | C13H100 —0.594 
Benzoyl chloride C;HsClO —0.539 (20°) 
Benzyl alcohol. C;H30 —0.705 
Bromobenzene. CcH;sBr —0.540 ¢~ 20°) 32 
Bromoform. . CHBr:; —0.316 33 
n-Butyl alcohol. . CsHw0 —0.743 26 
iso-Butyl alcohol. CsHwO0 —0.798 33 
iso-Butylamine. CsHuN —0.843 
n-Butyric acid. . CsHsO2 —0.632 
iso-Butyric acid CsHsO2 —0.646 
Cacodylic acid... C2H7AsOz | —0.579 
Camphors:..}is< 5: - CiwHicO —0.68 10 
Camphoric acid..... CwHic0s —0.746 13, 14 
Carbon tetrabromide.............. | CBre —0.293 33 
Carbon tetrachloride.............- CCl —0.429 
Carbon tetraiodide..; 25... ic an. Cla —0.261 
Chioral 264.0..c06: o8\-Pe Foe ano mer C:HCl:0 —0.459 
Chioroacetone... sc... faude -eeiecs 1 C3H;sClO —0.55 
Chiorobenseneics, o<s,2 + ORS «5 sheatas CcHsCl — 0.664 (—30°) 32 
ploneyerms: A oes eit CHCl; —0.488 33 
GRryBene nei Rk Se wets ia bo» Big tage! oe CH —0.648 | 
pe sldehyde. nie inla kis cea ee o CoHsO —0.566 
Cyanogen. . ie CReae C2Ne2 —0.415 
Cyanuric acid. a OR EPR on CsHsN 303 | —0.490 
Gyclohexaneiic- cei Je se5 Baek aes 12 —0.810 
Gyclohexene tice, hak 5 = = wee eyes C:Hio —0.711 
Cymene sce) bck cope abs hh cess CwHis —0.769 
Decané. .O3. tis fou ss BE see ttcoes 10 H22 —0.876 
Dicthylaming....2% .2°8es spe oe a= CsHuN —0.835 
m-Dinitrobenzene ...............- CsHiN2O4 | —0.398 
Diphenylse te oe sa see ee eo ee CizHi —0.677 
Diphenylamine: 24... +5... sesso kh CwHuN — 0.634 
Ethyl aoetatencc<q. ule Jes oe pieies < R 
Ethyl acetoacetate (fresh)......... 
Ethyl aloohol:..d. gic... v-an5 + eee For,» 
ethyl penKwwsteys.- < sc ee ee oe 
Ethyl bromid@:). Ge.cic- .0s6%t mies 
Ethyl cinnamate...............+55 
Web yl SG GE cic «opus +x ening eee 
Ethyl FORMnVe. sea -o ee e  e ees 
Wthyl WOOIdes on... tease oe, ott 
Ethylene er aoe 2 « salon 
Ethylene bromide......... apt aR 
Ethylene chlorides..g. 25 oes esis 
Ethylene iodide 22% daw.2s5 «-kw tee 
Ethylidene chloride.............. 
Bucalyptdl..:..: in~ dh<ts ab aan pee 
Eugenol and igo-eugenol « aie hE te 


Fluorobenzene. . 
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‘MAGNETIC SUSCEPTIBILITY (Continued) 





Substance Formula 
| 
Bormaidehyde.- 3. ns. bn | CH2O0 
MeetpnIUn ee ee eo. ws eo so | CH;sNO 
WORdHIG BONES Go fs ee ee eee | CH202 
Merete Acid -ws.50s. oo. ee | CsHsOs 
Cie oR we a ee eee C3H:O2 
oo nS re | C3HsO; 
Gtyedl..:....-. eee ee | C2H.O2 
Hexachlorobenzene.............-.- CsCle 
AS ON Se | CoeHius 
Todpbensones GO ih-:. ss2.. = 222 2 | CeHal 
VS ES eee |. CaHsOu 
JU oe | a ne oe CH: 
Mine BOrLates.t...<,. 2... -- oe« 2 C3H<O2 
preety MuemOlie eso.) ska e eae CH:0O 
OS Se a } CH;N 
Methyl benzoate................. CsHsO2 
Pict Premides so... 6. . . nace CH;Br 
Methy! chioride.....:........2...': .CH;Cl 
oF Meth Wretheric sass a 5). s . ope Sots | CoH-O 
Methyl formate.......:........:. | C2HsO2 
pS SSN Te Se en es CHslI 
Methyl propionate................ | CsHsO2 
Methy! salicylate.:............... CsHsOs 
Methylene bromide............... | CH2Br2 
Methylene chloride............... CH:Clh 
Methylene iodide:................ CHels 
PEREIICHIO. 2. . . St Os « secs > SS | CioHs 
iy Sa 2 a eee eee | CwHsO 
DisrObenmzene: «ser ae ss). Jie. os- ve. | CeHsNO2 
es SO eee ee | CoHsNOz2 
Nitrosobenzene..............--..- | CsHsNO 
NM PUPRER acter are <TYSLET. oe) ere tove cs" CsHis 
(Dg 7 ees ee re CisH3402 
1 eee on re ee ee | CeHw2O3 
WEN 2 BANTRE. Sen lornnd <0 sda. CsH100 
Ceo ons ee i er in eae CsHsO 
Phenyl eee Maes fa ae. Deedes =< ss | CrHsN 
Pipe acid, .cr i..- 3... -.--%-+5-]| CaBicOn 
2 Lo ee eee eee i 
Propionic acid 
propyl & alcohol 
che sh er ee ee 
Gumone.......... 
oN eee 
eae 
Succinic ‘acid. . 
Dene. ee 
~. Tetrabromethylene............... C2Brs 
Tetrachloroethylene............... 
MER a. Sn 5's. in do'v eo 
er en a 
Trichlorobenzene........ 


Trichloronitromethane. . . 
3 Triethylphosphine. . 
Crag nzene-1, 3, 5. 





OS ee ere 
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De ee eee 


Seta pel ae 


.62 

486 
.432 
-426 
-492 
-538 
-624 
-518 


.673 
.499 
.472 
.514 
.872 
.742 
. 652 
.692 
.648 
.651 
.446 
. 155 
. 587 
. 766 
.623 
.662 
. 382 
.617 
.666 
461 
.725 
0.334 


—0.508 


- 729 
.701 
. 587 
458 
- 762 
.352 


. 662 
743 


cgs 


(20°) 


(—10°) | 


Ob- 
server 





26 
33 


13, 14 
33 


26 
33 


13, 14 
6,7 


19, 20 
33 


22 
33 


33 


13, 14 
33 





113, 14 
| 33 


33 


33 
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MAGNETIC SUSCEPTIBILITY (Continued) 

















MIscELLANEOUS 
Substance | Susceptibility ms 
Air; 202G,..1 atmSek ea. gem thle eer hated ess s tere 24.16 gas 1 
Calbloid sic LOR Oe Uo ets PE eee eee —0.13 23, 24 
BDbonites. ascent weh. Oe oi shin ee BaD Sain etaiads ws 0.6 44 
Glas (orown}t eee Gite o:n, st EER® Haciiee ca ange —0.90 23, 24 
Gilbas (heavy flint) S002. 52 oats EP ein dno eae wei —1.2 23, 24 
Linseed ollitn.4 oe iS Sai fea. 2 BRR da seinse noes —0.74 10 
Marble (CaCQs)BaS Ore 6 5s: 0.56 eae otiere ae sain —0.8 44 
Parafit. 2)... 5 PERO oo cde eae Asitaere sat caer —0.6 44 
Petroleunrax...ic. POS. ae obs «beanie ellucea.s as —0.83 26 
Shellac eG clikss. Bake bras as a Ge, ae ee eats ats —0.30 26 
‘Wax Gwhite)iis,. 20S. Ge- 2.0 eee —0.6 44 
Wo bdit. 4 tick hb rec bce a Raed opt nese —0.3 to 0.7 44 
References 
1 Mean 23 Koenigsberger, 1898, 1901 
2 Cabrera and Pifia de Rubies, 24 Konig, 1887 
1923, 25 25 Liebknecht and Wills, 1900 
3 Curie, 1892 26 Meslin, 1906 
4 de Haas and Drapier, 1913 27 Meyer, 1899-1925 
5 Du Bois and Liebknecht, 1900 28 Muthmann, 1921 
6 Efimov, 1888 29 Onnes and Oosterhuis, 1912-14 
7 Balta Elias, 1918, 25 30 Onnes and Perrier, 1910-21 
8 Endo, 1925 31 Owen, 1912 
9 Falckenberg, 1921 32 Oxley, 1914 
10 Faraday, 1853 33 Pascal, 1908-25 
11 Feytis, 1911-13 34 Quartaroli, 1916, 18 
12. Gnesotto and Binghinotto, 1910— 35 Soné, 1919-22 
15 36 Studley, 1907 
13 Gray and Birse, 1914 37 Voigt and Kinoshita, 1907 
14 Hadfield, Chéneveau & Géneau, 38 Weber, 1906-20 
1917, 18 39 Wedekind, 1924 
15 Hector, 1924 40 Wedekind and MHausknecht, 
16 Honda, 1910, 12 1913, 21 
17 Honda and Ishiwara, 1915, 17 41 Wedekind and Horst, 1912, 15 
18 Honda and Soné, 1913 42 Weiss and Piccard, 1912 
19 Ishiwara, 1914-20 43 Williams, 1918, 19 
20 Isnardi and Gans, 1920 44 Wills, 1898, 1905 
21 Jaskson, 1923 45 Wilson, 1921, 23 
22 Jolley, 1910 46 Wistband, 1916 
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VARIATION OF RESISTANCE DUE TO A 
MAGNETIC FIELD 


BisMUTH 


The table shows the proportional values of the resistance for values of 
the magnetic field from 0 to 35,000 and for different temperatures. The 
resistance at 0° C. and H =0 is taken as 1. 

Proportional values of resistance. 
(From Smithsonian Tables.) 





H —192°| —135°} —100°) —37°| 0° +18° | +60° | +100°} +183° 


0 | 0.40 | 0.60 | 0.70 } 0.88 | 1.00 | 1.08 | 1.25 | 1.42 | 1.79 
2000 | 1.16.| 0.87 | 0.86 | 0.96 | 1.08 | 1.11 |. 1.26 | 1.43 | 1.80 
4000 | 2.32 | 1.35 | 1.20-)-1.10 | 1.18 | 1.21 |°1.31 | 1.46 | °1.82 
6000 }.-4.00-}-2.06 | 1.60 | 1.29 | 1.30 | 1,32 | 1.39 | 1.51 | 1.85 
8000 |. 5.90 } 2.88 | 2.00 | 1.50 | 1.43 | 1.42 | 1.46 | 1.57 | 1.87 
10000 | 8.60 | 3.80 |} 2.43 | 1.72 | 1.57 | 1.54 | 1.54 | 1.62 | 1.89 
12000 |10.8 4.76,| 2.93 | 1.94 | 1.71 | 1.67 | 1.62 | 1.67 | 1.92 
14000 {12.9 5.82 | 3.50 | 2.16 | 1.87 | 1.80} 1.70 | 1.73 | 1.94 
16000 /15.2 6.95 | 4.11 | 2.38 | 2.02 | 1.93 | 1.79 | 1.80 | 1.96 

18000 {17.5 8.15 | 4.76 | 2.60 | 2.18 | 2.06 | 1.88 | 1.87 | 1.99 
20000 |19.8 9.50 | 5.40 | 2.81 | 2.33 | 2.20 | 1.97 | 1.95 | 2.03 
25000 |25.5 |13.3 7.30 | 3.50 | 2.73 | 2.52 | 2.22 | 2.10) 2.09 
30000 [30.7 |18.2 9.8 4.20 | 3.17 | 2.86 | 2.46 | 2.28 | 2.17 
35000 |35.5 |20.35 |12.2 4.95 | 3.62 | 3.25 | 2.69 | 2.45 | 2.25 


Various MeTALs 


The table gives the per cent. change in the resistance due to a field of 
10,000 gauss with respect to the value at 0° C. and H =0. 





(Grumacb.) 
i 

Metal. Per cent. Metal Per cent. 

change. | a change. 

RELIED oon) syenrese xs | +0.03 |\|Paliadium APTA Oe | +0.001 
CTE SORA A Eos —0.53 Platinum... ..%......- +0.0005 
OGL Tis ox eie vs + +0.004 Sylver. fw eee kn oh +0.004 
3 SS SARS +0.003 Pawmtabiiys. <c% 2s <0 3 3 +0.0003 
SRE ettareeat tine. os +0.0004 <P Aedes +0 .002 

PORE deck st. --.,- -| —1.4 1 cee ao oe a +0.01 





INTERNAL RESISTANCE OF VARIOUS VOLTAIC CELLS 


: The internal resistance is subject to Jarge variations; the values given 
. can be considered only approximate. 





| 








Cell. Resistance. || Cell. | Resistance, 
ohms. obms. 
Edison-Lalande. .| 0.03 || Grove.......... 0.1-0.2 
Os a 0.85 Bunsénans...i..8 0.1-0.2 
0 04 eee 1-5 Bichromate..... 0.08-0.40 
Silver chloride... | 4, Storage.!......). 0.004-0 .02 
penne ac 0.05-0.10 || Clark standard..| 20-50 


0.4-0.2 | Weston standard | 20-50 
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HALL EFFECT 


If a strip of metal of thickness ¢, in which a current # is flowing (longi- 
tudinally) is subjected to a transverse magnetic field H, a difference of poten- 
tial E is produced at opposite points at the side of the strip. EH =RXHi/t 
where Ris aconstant specific with different metalsand E, H, sandtinC.G.&. 
units. The table gives values obtained at ordinary room temperatures, 
18-24° C. If the value of # is independent of the field, or nearly so, the 
field intensity is not given. The positive sign indicates that if a strip of 
metal were considered to be in the plane of this page with its long axis 
horizontal, the primary current flowing from left to right and the magnetio 
field directed away from the observer, normal to the plane of the strip, 
the upper edge of the strip would be at a higher potential than the lower. 


a eee 








Field 
Substance. |strength, R. Observer. 
gausses. ; 

oy NOE | Sigs re ae eee Ye ee 
Aluminium acters: |spers ee ate —.00038 |Von Ettinghausen & Nernst, 1886 
Antimony..... 1750 +0.219 Barlow, 1903 é ' 
Bismuth. «-. 4. + 1650 —10.27 Von Ettinghausen & Nernst, 1886 
Bismuth....... 11100 —4.95 Von Ettinghausen & Nernst, 1886 
Cadmiuttien a>: oo. a> = +.00055 |Von Ettinghausen & Nernst, 1886 
Carbon n. foblosee ees —.17 Von Ettinghausen & Nernst, 1886 
Cobalt .s..725- 5 3463 +.24 Hall, 1885 
Coppery: seme lage aries —.00052 |Hall, 1885 
Goldie coke + |e —.00066 |Hall, 1885 
lrop ser en 6290 +.0108 |Zahn, 1904 
Pesan ns cee lence “00009 |Von Ettinghausen & Nernst, 1886 
Magnesium....| ...... —_00094 |Von Ettinghausen & Nernst, 1886 
Nickels: < ce 4: 10620 —.0047 |Zahn, 1904 
Platiaun..% <2), ves es — 00024 |Von Ettinghausen & Nernst, 1836 
Silveraeee sc cies|p versace © —.00083 |Von Ettinghausen & Nernst, 1886 
WAT letit: tp Sco 9! PeCInIG cut +530. Von Ettinghausen & Nernst, 1856 
Pipe ae eel eerie eh —_90004 |Von Ettinghausen & Nernst, 1886 
VANN I ORE +.00033 |Barlow, 1903 .- 








0 eee 


ELECTROCHEMICAL EQUIVALENTS 
Grams per coulomb. 





eee OOOO om” 











Element. oe Equiv. Element. ey Equiv. 
Aluminum .| 3 |.0986107*| Iron....... 3. |.1929 107% 
Antimony..| 3 .4153 GORE acu 2 1.0731 
Antimony..| 5 . 2492 Magnesium.| 2 . 1260 
Bismuth...| 3 . 7185 Mercury....| 1 | 2.0788 
Cadmium..| 2 . 5824 Mercury ...| 2 1.0394 
Chromium.| 3 . 1796 Nickel..... 2 . 3040 
Cobalt<+2-| 2 . 3055 Oxygen....| 2 .0829 
Copper....| 1 . 6538 Platinum...| 2, | 1.0102 
Copper....| 2 . 3294 Silver...... 1 | J. 2380 eae 
Gold? 2.0.) 13 . 6812 SLIT) 52 asaers « 2 .6165,. \ # 
Hydrogen..| 1 .0105 Tine ee. | oF 3083 
Jron Ve. te. 2 . 2893 Zinc... %si.| -2 3387 : airs 

Aca | a Patent 
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MAGNETIC INCLINATION OR DIP AND HORIZON'TAL 
INTENSITY 


The mean or limiting values are given for the territory covered by the 
State named. The horizontal intensity is given in gausses. The table is 
cere from the results of the U. S. Coast and Geodetic Survey for 1911 






























and 1 
5 Horizontal 
State. Dip, degrees, aaeasltee 
Teer Sb Ag SES ae 62. to 66. .23 to .26 
Alaska 3 S.65 00.0.5. Ayia 65 67. 74. S16: ea, 2k 
Arizona 59. +27 
Arkansas. 63. 65. .24 .25 
California. 58. 62. £5 iy 4 APY; 
Colorado.... 67. 68. .22 423 
Connecticut. 72, 73. Weta 
Delaware... . 70. V1.5 19 .20 
Florida. . 57. 58. 27 .29 
Georgia 62. 66. $23, 50226 
~ Hawaii. 39, -29 
Idaho.. 69. a21 
Indiana 69. [23 .18 21 
owa. 12 73. .18 20 
Kansas 67. 69. .21 23 
Kentucky 68. 70. oe 22 
AINE Si ind. 74. 76. .14 13 
Maryland .. 70 .20 
Massachusetts. 73. SET 
Michigan. . 73. 76. 15 18 
Mississippi. 61. 66. 24 26 
Missouri. 67. ie .20 22 
Montana 70. 72. -18 20 
Nebraska....... 70. GL. 20 
New Elampsbire. 73. 74. .16 17 
New Jersey.. 71. 19 
New Mexico. 63. 65. 24 25 
New York.. 74. .16 17 
North Carolina.. 66. 68. a2] 23 
North Dakota. 74. 77. 15 16 
Ohio. . Ti. 73. 18 20 
Oklahoma. 63. 67. 23 25 
Oregon. 68. 69. -21 
Benparivanin 71. 72. .18 19 
Philippines. . 0. 23. 37 39 
Porto Rico.... 49. 50. .29 30 
South Carolina 66. 67: .23 
South Dakota 71. 74. ahd 19 
Tennessee 66. 68. -22 23 
Texas. 57. 63. .25 29 
= Ditahi.n . 66. 67. 22 23 
Vermont 73. 75. .16 17 
Virginia..... 68. 70. -20 21 
Washington WP. .19 
West Virginia 70.5 .20 
BOMAMITL, oie 6 dk vine vic 74. 76. 15 17 
MMII ETS «wv dsb seande cass 68 72. .19 22 
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IK SO 


(Selected from tables of the U.S. Coast and Geodetic Survey) _ = 


MAGNETIC DECLINATION | 


Magnetic declination in degrees and tenths 





Station. 


State. 





OO 
- 


BHAA AARAAAN AAFP PeeWee EEE 
SOPTAASCHAHNE MEEK GHOOKHRAANATHHAGAANOMROAHVOHDMO 


OVS HE HMM GSN ASGGADGAIMSNON AM HENGG OSHS ASAE HOR a 
MANA Eoeiee Ree iaeicenian ten! Selenieenont Polen! Ass « 


ARRAARARAAEAeeeaeEEaaeeeeeeReAeeNaaesaMeseeeeE 


ANPOdtw AHH MOON AMINA HAMHANONOWDAAMMHODOROTHMERORMON 
ONAN Se oe oe Bh oe ee rae HN Sone] « Arte Lal 





Febaoaaaaad 


Pr aer wget | 
HANSHSONOWSS 
ell i = 

Ear agrgasanea 


FAANSHONSHSO 
Las! Lal 











MHRA ONVMMIOM HIDODAHOOPMAHANONOCh HAMM HODNAOTHOTMOOnNMHON 
ANANTH Salen haedon en aioe! men Sal read 


MN Str OORO HOO 


Deal _ 











feafeafca]ca}cafca]cafcs] ca}cafcalca|ch|ea]ea|ca]=4--4=fenlco]co]co[e>peate|eafco| food a] fee [ate] a] esos sdk a 


CD HD HAD OD OD LOE HD OOM MD HOMIMNANAMIHAANORODAHMWIDNODHOHRONRHROOWION 
el 


feo] =-4ca] ca} eafeaf cafes} calico 


OMAAAODAMMOM 
4 al 





NARNANR RS Saison ian oneal ee oe ee | eA — 
feafea}ea)cafca]ea)eafea]ea]eafeahen]ea[ca]oa]en]=4-4=-4cal ee |epenl a] a[] a] ofa] ots] alo) o] 2] ola) | el ned aed =4-a soled ep oles olol ala 


HO DMI AAMNMD OD HA HOWDMDIOBIINNANNNIANRM-DAHONROOHANHROHOMGS 


SOMONCCAanOr-~ 
= | 




















ANRA RR Se ee oe Be oe | oni t re Sl eel oo Sal 
= 

AREA AaaAssesae?e Pe eseaegeReeeeeseeeeaeeeeeseee ee apeapeeaag 
RASH LMR AOMOAAE ANN ARAACANAIDONAMOMAAAANONMARAYHOMNRAAAOK MIO 
HODIGS SOIC COD HOM MIOMHAMMMANARSDDHIOKRMDHOHNHMIDONOMMHOHOMOHONOKS 

ANN «nic Sn ion lenin! ero ner aAe — —e —_ 
Rete etctciyar t “eengiines | egress ig igi eiotré clea Soils. tetas t)o 0st 
Fe RE a i — a = Boe ee ws ee ng Ae pee ae 
Fe G20 le te SU) Na. Sagem SUE, eat eee rs ae lem. Macey Ca a od ES J; pipmernirari ett SNe ao fe a ES c 
JP Cea oe dS GOR Re BBO Se eB Se D8 ES mee E58 
a rfaSoSeegaeseso SAF SS oes (SSS ASR BODE SSObF see at Cea aes aa 
BE SSEAS S Ga yee ed Oe SERS SMCS SRS OMe aOR gs caus SoS CSR eece ee 
a2 =8 ooUOr B98 Hose e868 SBgg@od2®arP8Andhooargas gowssgy 
DIX OS SSRIS BQGISAS OSS asa eoCoo las SE OS Sera aOR OR SRE (Sealed 
<hnkDatadQMescKMOntOrem SHadmtamaNe se omZe eae ReMMmMaelOnedmssm 
ao < “ enacts Sie tg goo : “3 od - = 
Soe eeoeemcene cs 160 Seema SE a eS We eS eS 
aa 426 S SAAR pm AS od) jd OA eS OS oS = ee 


1463 


a - 5 
HANDBOOK OF CHEMISTRY AND PHYSICS 


MAGNETIC DECLINATION (Continued) 
(Selected from tables of the U. S. Coast and Geodetic Survey) 
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RADIATIONS 


a-RAYS 


The a-rays are thought to be positively charged particles, 
moving with a high velocity. They are only slightly deviable 
by a strong magnetic or electric field and have small penetrating 
power. The initial velocity has been found to be about 210° 
cm/s. The mass of each particle is 6.210724 g (Rutherford 
and Geiger, 1910). The charge carried by each, as measured 
by the same authors, is 9.3 107° electrostatic units. 


g-RAYS 


The 8-rays are similar to the cathode rays produeed by an 
electric discharge in a vacuum tube. They are judged to be 
negatively charged particles moving with high velocity. They 
are much more penetrating than the a-rays, and are strongly 
deviated by a magnetic or electric field. The velocity of the 
moving particle is in the neighborhood of that of light, about 
2X10" cm/s. The charge on each particle is approximately 
4.7 X10~?° electrostatic units. 


- y-RAYS 
The y-rays, emitted by radium and other radioactive sub- 
stances are similar to the X-rays and are not deviable by 


magnetic or electric fields. They are more penetrating than 
either the @ or f-rays. E 


X-RAYS OR RONTGEN RAYS 


X-rays are emitted from a substance when it is bombarded 
by a stream of electrons at a sufficiently high velocity. Sec- 
ondary X-rays are emitted from substances which are them- 
selves receiving a primary X-ray radiation. 


ScALE OF HARDNESS 


The ‘‘radiochrometer”’ of Benoist consists of a disk of silver 
0.11 mm thick, which is surrounded by 12 sectors of aluminum 
ranging in thickness from 1 to 12 millimeters. The sector 
which shows the same absorption as the central disk gives the 
degree of hardness according to Benoist. The relation of this 
to other scales is shown below. 


Benoist. os} eee | 2 3 4 § G esi) 8 
Wehbnelts.. rac eee LL S2 5 Oro oO 8 9 10-11 
Waltery.ne-.a ee ores 2.0-3 45 5-6 6 6-7 7 7-8 


The absorption of rays is very nearly proportional to the 
mass of substance penetrated. 
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IONIZATION DUE TO RONTGEN RAYS IN VARIOUS 
GASES 


From Smithsonian Physical Tables 





Relative ionization 


Gas Density 
Soft rays, Hard rays, 
Strutt Eve 
Higgizogentees 6 osteo 0.11 0.42 0.069 
To Sl 1.00 1.00 1.00 
OMEN Ae ostwials + GS Save 139 Shires ie 1 
Carbtn IORI tds cw 2s'ehs ARGO tH er. rth? 1.53 
Granovenie tert wcijs nek os 1050. |leeree eee 1.86 
Sulphur dioxide. .......... 7.97 2.3 2.19 
Bes GIMOLOLOTIN erated s © a> he. 31.9 4.6 4.32 
‘Methyl iodide. AES 12.0 13.5 5.05 
Carbon tetrachloride... Smee Ae A523 4.9 Sok 
Hydrogen sulphide. . Eh RC Or 0.9 1.18 


GRATING SPACE IN CRYSTALS * 

OSU RT ate 5ee a re 3.02904 x 10-8cm. Millikan 

Potassium ferrocyanide.. 8.408 Siegbahn 

Rock salt, plane parallel : 

Olt (ke i re 2.81 

Calcium fluoride........ 5.455 (Cu radiation) Gotoh 
5.478 (Ni radiation) ‘s 

WEISS a eee 9.845 (1st order) Davis, Terrill 
9.958 (7th order) & ee 

Seeinls 0.8 Oe er 5.415 (Cu radiation) Gerlach 
5.410 (Ni radiation) * 

VAN aX sil 0) (:) 1X0 (er 5.90 (Cu radiation) & 
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MASS ABSORPTION COEFFICIENTS FOR X AND ¥ 


RAYS 


Radiation traversing a layer of substance is reduced in intensity by a 


constant fraction w per centimeter. 
intensity is I = Ioe~#* where Jo is the intensity at the surface. 


mass absorption coefficient where p is the density of the material. 


Values of w/p for » = .005 A to » = 44.6 A. Where two values of p/p 
for one value of \ occur they represent the maximum and minimum values 
at an absorption discontinuity. 
Compiled by S. J. M. Allen 


y= 44.6 — 2.744 




















After penetrating to a depth zx the 
h/p is the 






































Poepemed Cole Ny | O JoNe jal js) [ct fa 
44.6 | 3600 [2170 |3850 |5765 |13100|....]|.... |] .... }45700 
TS COA St ee er @RbD'} REO c eel, sete 
9.87 1063 |1796 |2540 | 4310 | 500 | 1320 | 1570 | 1860 
8.32 656 |1109 |1585 | 2750 | 330 | 794 | 962 | 1160 
oS GY Ge Ss ee eee Ses QED | sain Seedy 2 eee ee 
3700 
6.97 390 | 645 | 976 | 1727 | 2800 | 500 | 610| 748 
5.39 185 | 312 | 476 | 865 | 1450| 249 | 310] 360 
rst fa ae 160 | 273 | 413 | 763 | 1350| 221 | 277] 324 
RE eee a ee Lag PERI D LIAS <k feopede 
2260 
RA resites| Ne Tle dime vine [viva wa ike, 17S Bek 
1830 
4.36 97.8| 166 | 258 | 478] 815 | 1570 | 1800 | 202 
4.15 84.6| 144 | 222 | 416 | 720 | 1350 | 1476 | 174 
3.93 71.0| 121 | 189 | 356 | 635 | 1175 | 1256 | 153 
3.87 5 ARR MEM EDR oar of Rotcai tach 2 aaa eee 
1460 
0. Se eae ee ee Mapeal'. eee locas (eee 
3.59 55.2} 96 | 150 | 279 | 600 | 928 | - 966 | 1215 
oS SO ae ee eee ee veal, eek Loge eee 
3.38 46.0] 79.5] 117 | 231 | 425 | 795 | 880 | 1025 
3.35 Bescon Veacireo nes ticaack 417 | 780 | 870 | 1015 
3.03 85.0|0%)....... 84.0} 175 | 323 | 595 | 670} 760 
2.74 25.0ly.0 60.0! 135 | 250 | 454 ' 520! 600 
4, A | Fe | Ni | Cu} Zn | Kr | Ag | Sn | Xe | Pt | Au 
44.6 2.00. 3. fedes [ateud) . . 2c 6740 |.... {12500 
11.88 6900 |7550 |... |..... i ABs A an ORC 
9.87 4540 |5030 |... |..... 2700 2440 |..... 
8.32 140419480 | yl... 1800 1580s oft 
7.94 Sc OPlore Hein ae g me ae e 
6.97 2000°12130 "|i. fa. 1300 H1D00 bite. 
5.39 LIBDn 1200-1 ish bs-doin 845 1645 |..... 
5.17 CIBOHLIS Mecca Sa. 790 Si eae 
5.01 84 aes ered be 2 a aa Bede: 
SE ls. Shas cub coord Loaecad lary id Pune... 
4.36 | 619 | 715 | 760 | 910 |..... 535 | 640 ye | ae 
4.15 | 540 | 630 | 690 | 820]..... 461 | 550 1290 
3.98. | 470.| 555.| 610 | 715 }..... 408 | 490 ay 
SEM Lan ih tbsmd | DELS coe ML egeronnd Fe ei 
3.69 FuGh. th p tans poses Bcc eee ee laa ae 
1410 
3.59 | 375 | 450 | 495 | 575 |..... 1360 1370 | 
3.51 Tage) Os 6 | Sak a (ek hl ee 1300 A te 
1510 
Sige 320 | $80)... | 408 |... 2: 4% ak « ihsteme 
3.35 | 312 | 375 | 404 | 480 |..... 1310 eee meng 8 
3.24 Sealy ers ac aucplwc thd Uaclerets 1230 cael eee 
| 1440 
8.03 | 245 | 290 | 315 | 375 |..... 1290 939 |..... 
2.74 | 185! 239 | 262! 283!..... 925 756 
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MASS ABSORPTION COEFFICIENTS FOR X AND y 
RAYS (Continued) 


= 2.50 — .900 A 























rn, A H Li Be B C N oO | Ne | Na 
2.50 S62) 4°01) [Gade le Oede= Wee a herp eae 44.5 |100  }128 
2.29 sone |. bot MBER its eer LB RO Sel rere 364 BT DEDU eee 
1.93 .60 | 2.10 | 3.05 | 4.7 | 8.75 |14.0 [21.7 | 49.0 | 61.3 
1.74 os Ce “eo eae Sean rare ProeIoe aso. saa tnoces 
1.656 Weve Bs ae i algae en Penta ee eee isch as. | 4sS8 
1.539 -48. 1 1.16 | 1.60 4 2.46 (54°52 | 7.48. 791 24.0 | 32-1 
1.484 title, [oduct Bud) ova toie. ALE Gch os ollie Sees ol | One cael en 
1.432 rhe a hate Beste te (Since inccs Stes 
1.389 AT (8651. 2h LEST \eSn3b |F6..50 |Ased 17.0 }¥23.4 
1.377 end chee Eee Does ole terete es, TeeNA ee ht elaine Peart, 5 etate © 
L298 wl F, cuatro sae © CHAR. SAGE EIN Bieatcee itso. ace iltee te cee a tee ere ine 
1,280 ant, ko, 3 efite ls SE Cee (EA cee Giese os 6855 
1.235 46 Oe .95 1535 242 3005 Wibiov 12.4 | 17.1 
1.104 sti Bi Jah See it eae RAG (eee Moi a daers 
MOTT AICS cc. Weer LIAB E ce Rot le tees. en rr a 
1.038 See se oe Pe ae eae Ee te ad 
1.000 45.((05.43 || .85°| ..76.| 1.36 | 2.10%) 8.130 Ganges 
. 980 aaails ath Beare es oe) eee ee Cee A NS Diepe te mapas: « 
949 DL ZO s|%., ccoke, al eee Shotoie eis: save 
£933 Blo ic. REL LTIDE. obits REG. Ieee | Oe rr 
900 1:05. bat); 2 [be | eee 
n, A Meg Al 8 Cl A Ca Fe Ni Cu 
2.50 161 193 355 400 475 620 |147 180 197 
QEZO Wei sas 150 285 315 355 480 115 137 153 
1.93 | 77.2°| 93.5 |173° 1198 235 306 | 71.2 | 89.5 | 96.2 
A ae ects 89, Or ciao tl Comerer ene - at] 54 ake eam eee 
465 
P656) | ccteers 60.7 |110 126 143 195 {410 59.2 | 63.5 
1.539 40.8 | 49.0} 91 103 114 163 {325 48.0 | 50.9 
ASAT Rite Aiatelatencks Clam eee a leek okomevcslewehersts Se « OD iene 40). Be lite... 
338 
MAS salicus were 40.0 | 75 85 93 130 |285 325 42 
1.389 31.51 36; |, G8ee [e760 Saad 125 252 275 38.5 
TEE don (tack Meal Mireles Ray pee Sai a J... (US eran ea 37.0 
307 
15293 “eee 29.8 | 55.3 | 60 ne 102) |232 233 260 
Tee Oe jl aesenes ZEB. ene ceva lenstono veel lepspewetes ands » «he Steen 225 252 
1.235 21.4 | 26.3 | 49.65 | 55.5 | 62.5 90 181 208 230 
Lo JO4MA a ae 18.6 | 38.0 | 44 50 a 135 155 175 
LOTT Yo) tee ys ileke PAE] Beatties Sheterenaca® Pt claKecs Pere eh eee | oe ae 
A OBS: By cceue is skue \| lo touoedecl| Geeea chen |teesacuemsu licakieiets Pe Ry ect yee 
1.000 L158 |. 24.,E2)) 2637 29.7 | 34.5 49 100 121 130 
SO BO we] cc be: Hae» Padatee cela Ma ons ces. Aft ite as [ave a eel ale eee 
O49) F254 a. 12:0 | 22304) 24: bree o. 42 86 99 114 
DSF. A]. Seite. ia pe lvvste| Reed Pivaestaece Pes Fe) a 
SOO wa. Wir axe LO AA ih SAE AT lapeseenemalcone eS 74.5 | 86.5 | 98.5 
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MASS ABSORPTION COEFFICIENTS FOR X AND y 
RAYS (Continued) 
dr = 2.50 — .900 A 







































































NAS | % Br | Mo} Ag | Sn |. I w | Pt | Au | Pb 
2.50 228 710 |850 BOG Wee ae oy: 
2.29 LO are et Ser BEOr 1620) | -o. cl see 1480 "|, nee C2, 
1.93 1100e esas .. 405 |470 | ... | 300 |358 |385 | 428 
1.656 Dele isc, Ja) |288p. be gee Adpet ta 9 (228. PY eR phe 
1.539 58.6) 89 », |217. 1247 | 290 | 176 |202 |213 | 230 
S484 boas. i APs Sele sees. B86 loa ogy «| debe: | Oe te 
$408. )| 49.3hes... +. 1492. 1-12205-—|-....| 1303472~—1179- | 202 
1.389 45.21... 2, /274°) 1209 | 2h1 22/165 166") 185 
PCT eels et | lo gs tinsel | tach Hew ceath anes sae 
1.293 39 146 |176 132 |138 | 154 

1.280 Bb. POP ill Abeba cod eeaict stl San, ot [toes 

287 
1.235°° |250 “| >... HL 126) 40h eee] OSS Ito ideo al aay: 
104 1208)5 |<. 17 (e06i: 5/015 nae lee. 2 | 90 « IAT oh 120 
HOMES UMMM Sorc Ulin ois fg. se leet. ales oe VA gals\\ Geen ; 
198 

PSHM tate |i! tes Yates clo smote soihnaee Weak: 76). 8| tees 

194 
Pong 346 f.;. | 52 |.7310\-86.0hs.. diha.. [165° 1174 75 
La hie eae oe Fotis | brid Sle eedl 1D b ont 6s 73 
949 |129 63.0) 75.5 ».. (146 1156 68 
16 
Gomes We ol eschew eee. : 136 148 | 159 

1 

5000S s1422——|—1450-|-— =< -|-B4-21-6520]—. |. 168 4184-146 

|182 

® I 
X= .892 — 184A 
: 

MOAT |e. | Ea | Bes] B Gre NT O | Ne| Na Me | Al 
Popo BTC oe ok [bene cleon sc cletomcldcs cdlecess | » BC 
-880 440| .350| .425] .580] .990/1.50 |2.20 [4.55 |6.10 |8.34 |9.75 
Ee INE ne Wa NL te eal artrayaallare «a. o's & » ail oss eqs, aff ome 
850 er AC. OOF, fay Ah ee Steal 2 RG) Ne 8.85 
814 Ae eRe) seceal & B14 foe ee OL eee 7.85 
emeneee |. | ha) ZBO. fT. hd a rd Mi an em 6.86 
-710 | .435] .260| .315] .365| .598] .870\1.22 |2.50 |3.30 [4.30 |5.22 
PRET L | cl | 6208) 5.550 nce. sJasceclda ccc] madbl tebe 4.52 
-631 .435| .225| .255] .305| .467| .610} .900/1 80 |2.30 |3.0 |3.73 
PCM te lee I eeBTOLe bot lodan Tes acals a. catet en 2.60 
497 | .485| .198| .210] .220| .315| .400| .520] .930|1.18 |1.52 |1.90 
ey la cv fs BOSknds osferg ss Ahdes 2a| okra M cee 1.77 
7h bs GIG ait (aan TL et 7485[(b—< oat ee All 274. 
TES Od Ie ia A iy Sg | ae | 1,23 
_  .417]| 390] .180} .185] .198| .256] .310] .372| .580| .750| .940]/1.170 
Sor SL, oc lc 280(o.4s .clldOctlaces.ltoho|. bode 950 
SNP SEE crcl] Resa ells Bess allie. Ges Mle boasts babe grace silleye epece 
-260 | .385} .156| .166| .175] £185) .200| .210] .270| .305| .343] .402 
LS. 48.82 105.8.| OLB. ic. leas cebes» os im. 5. HO, Be .300 
-200 | .375] .151| .160| .165| .175| .180] .183|) .210| .225) .250| .270 
Eee i ANG. .[UR trol. LOG). Bis serie fare oe - A! 246 
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MASS ABSORPTION COEFFICIENTS FOR X AND ge 
spam (Continued) 
= .892 — .184A 





















































nals | aid A | Ca | Fe | Ni Cu | Zn | Br| Sr | Mo 
F500 La ee ee ee | anccasaril oerersnt eee ta | = Can 
-880)18.2 30.7 24.0 (34.8 [69.5 82 _ jo1.2 1103 |e il can. 36.0 
“SOL. 54 relent More ek Hhasck 68.5 (74°° 184.5 | 96.5 [;Oot yew de 
Sra! Bat [LacB SP OE Te a F sz" 68! 175.7 | 86. [ORL S aEe 28 
PSN esate oleae eae he 150.5 (59.5 67.5 | 77 |. 0... Beek hee 
Fi0l 9.90 | 11/6 13.0 18/6" 38.5 48:1 51.0 | 59.0 80° 106." 49.9 
GO|. EFS, ASUS Ltd. IGeS t. 32.7 |41'- 145.3 | 5277 1,00. le Beene) 
631) 6.90 | 8.40 | 9.80 13.3 |27.0 34 [36.2 | 41.0 |56-8'| 72.5 |15.0 
SIS AN SE a Oe Jacwss oe (OS | SOL oll oe 0 een °/12.5 
88.0 
BOONE 23 tb awk dee hea aoke 18,2 124. |25.5.| 30:7 |. poetlos ohne ae 
497/ 3.50 | 4.20 | 5.0 | 6.60 |13.9 !17.9 |18.4 | 21.0 32.0 | 40.5 50.2 
ARSE <a cdl seb Nae melted. 4 12.4 |1854 116.9 | 19.5.1. 0h}. ee ees 
£76k NR 2. ae ic See 16.6.).... 2h oan 42 
apa) Shy are Mt ts Shoe aces Wooeel Memes fe tee 
417| 2.10 | 2.47 | 2.95 | 3.97 | 8.45110'5 11.45) 12.3 19.0) 24.6 30.0 
1 ee ee 6.32| 7.70) 8.42; 9.95|...0.).... 04 22 
| 
260| © 650) 750, .850! 1.10 '| 2.28 2189) 3116, 3.58 5.30 6.80 ‘8.20 
SOOT PONE Nk I ee: 1.42, 1.80 2.00, 2 ae 
200' 400)" /445|' 500/630 1.10] 1145| 1.55, 1.78 2.4 | 3233) 4.30 
TRAE POU BOE ce Wines. Sale coh 1.24).0.. |. oem | > eae oes 
»,A| Ag} Sn | I | Bal Ta | W pt | Au | Pb | Bi| U 
u e 
BOD. Ate call catice Peeted ise a ee a at 165: -|178°> |iaa eee 
201 
SSDS GOL as ea a 195-11. 701495 ed 
ET ER RY ioe | Sd i I 185.163 | /130/eie eae 
193 
B50440" 156 Ae Ae hae 179.1186 4 12a eee ‘ 
Sl4 140 149.0 (leh. od bt 160 167 1 /110p see 
150 
780)136> © 141 BH Aa}: ae] e, ue] 208es M44 5D SG. 
710 |27.5 |34.0 |38.5/42.0)100 |10¢ {115 120 136 |....40... 
OBO'123°5.|28.4.1).2.11,5.(.5.90| abhee 102, 108. ']120)8 jc beta 
631 19.6 |23.0 |26.431.1) 72 | 75 "| 84.5 | 87 | 98 J....Jon. 
BIS) 00. o£) 08 15.08] 1.0501. 808.) 208. 1008... Bee are 
BHD1S. 3116.2) occ t te ee ec ae 62. ||. 66. |] 78 dagen 
497 |10.5 |11.8 |15.6}17.8| 36°| 38 "| 47. |)48.5 | 52.8 |2.../0 00. 
485 | 9.8 |11.1 |. [ate ak bode vanhde escn] (sae we LE 
62.5 : 
m76 1605. 1|.4i.Floew,| eal. Ok. .2re, e25.°lerg, 4 a7. Ge CALRGE 
24 143.5.).8.0 |. c.s[coc. faces facBOC. (dices =). 04a heen 
46.6 
417/41 |45. | 9.2,10.5| 21.5] 22.5 | 27.4 | 28.4 | 32.0 |....|... 
380 |31.2 |34 ore. 20nt 17.3.| 21/1 | 22° | 26.4 }97-81.... 
331 |21.7 |24.5 ee ne eee 18.1 19.5}... - 
28. 
260 /11.4 |12.8 |14.2/16.1] 6.7; 6.85] 8.0 | 8.3 | 10.0 ]11.0]:... 
¥220:\c7.08)_7 80.5. cladeacla docs 4.25| 5.25] 5.50] 5.92] 6.4|.. 
:200 | 5.48) 6.20! 7.0} 8.0} 3.4) 3.50! 4.25] 4.401 4.90] 5,115.40 
484 | 4.45]..... seeifeeee] BeBe ey 3.45] 3.60] 4.05] 4.2]... 
wh. 
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MASS ABSORPTION COEFFICIENTS FOR X AND ¥ 
RAYS (Continued) 


d = .178 — .005 A 
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MASS ABSORPTION COEFFICIENTS FOR X AND ¥ 
RAYS (Continued) 


X= .178 — .005 A 

















x, A He | Sn | I | Ba | Ta | W | Pt | Au] Pb | U 
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X-RAY SPECTRA (Continued) 


Emission WaAvE-LENGTHS IN THE M Series, \ X 107% cm. 








aecoruas Element a ay B 7 
- 
58 CeriWm Ses 5 The alee aoe Ls Lonnee tate 14.030|13.755)11.511 
59 Pr9@s OGY Mi AINA 5,0-0,~. seis asponat’suarreoudy eriadheyss|ich cl'exp fuel ee chet eee ee 10.975 
60 Neodymium 12.375/10.483 
62 Sanrerumey.. pra oe ee ha 11.238} 9.580 
63 PUL OPLUEAs Po PERLE ee ee ee 3 10.723] 9.192 
64 Gadolinium.... ; 10, 233] 8.826 
65 Terbium.... ; 9.772) 8.468 
66 Dysprosium n 9.345). 8.127 
67 Holmium =. oR Se 72 Fe tee g 8.947! 7.849 
68 EX bitin. car in evraieati bo Rhee nn : 8.576] 7.530 
70 Witerbiumi.d.. ssa<th eS Saas Pe F 7.893] 7.009 
71 EAbO Chum t m..c aeragh aot om ieee tive : 7.585) 6.748 
72 Hafnium !) 2 Pees SE 2 ; 7.289! 6.530 
73 Tantahum: is). csaesnnneketiening. 4 Ue 7.008] 6.299 
74 Tungsten es. 2.0 se oh oe Ge Cee oe Geen cna 6.969| 6.743] 6.076 
75 FREE Hee atoat me cen as bo ee bot alloca carte 6.715) 6.491| 5.875 
76 Opniiumeé £4.50 Pe St ara ey hes ee 6.477».6.254| 5.670. 
77 Dridi ums es ps eects eas Tae os eto 6.262] 6.249) 6.025) 5.490 
78 Platimmine tet see Geer as ees 6.045) 6.034) 5.816} 5.309 
79 GOIN dots Se 5 Se Oe Te 0 ee) oo Deere: 5.842] 5.828] 5.612) 5.135 
81 "THe hij. 2s Sao Sean ee whe eens 5.461] 5.450) 5.239) 4.815 
82 ead crt ita Ste eres 5..288] 5.274) 5.065] 4.665 
83 Bismuther so See RS ete ee. 5.119) 5.108} 4.899} 4.522 
90 Thortim Ai 5... sseibeeetores Saoeie Pe 4.143) 4.130} 3.934] 3.672 
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X-RAY CRYSTALLOGRAPHIC DATA 


~ Compiled with the collaboration of John G. Albright 


The following table presents crystallographic data for about 1300 compounds. For 
convenience they have been separated into; elements, inorganic compounds, minerals, metal- 
organic compounds and organic compounds. Alloys will be found among the inorganic 
compounds under one or the other of the metal constituents. 

The crystal system is given using abbreviations indicated below.. The type of structure 
is indicated by reference to certain characteristic compounds. The space group is indicated 
by the symbols of the Shoenflies system. The dimensions of the unit cell a, b, and cin 

Angstrom units are given in order followed in some cases by axial angles. The last column 
indicates the number of molecules per unit cell. 

For an explanation of the space group symbols, structure types or other details of crystallo- 
graphic data see Wyckoff: The Structure of Crystals. iy ; 

Abbreviations; b.c., body centered; c.p., close packed; cub., cubic; dia., diamond; f.c., 
face centered, hex., hexagonal: monocl., monoclinic; rhbdr., rhombohedral; rhomb., rhombic; 
tetr., tetragonal; tricl., triclinic. ; 

; Tup ELEMENTS 





j i S Lattice constants 
Substance System, struct. type Sereda 2! i EEE OS VA 














0) 
ae ; a, 6, c, Ax. ang. 

" AT—258°C)...4 «+. eub,, f.c., Cu of 5.43 4 
Ages Pea. eh So Loubi fic. Cu Of 4.0776 4 
7.1 ae: Aaa era cub., f.c., Cu O}, 4.0402 4 
gS ee | hex., rhbdr. DSy 4.151, w = 53° 49/ 2 

Phpdr 8:0... “Sls satanteoee 5.599, w = 84° 18/ 8 
BES opts oi OUND: ..... cub., f.c., Cu OF, 4.0702 4 
Bierce ns.......| cubs Bic., W he 5.015 2 
Gok, oe eee hex., c.p., Mg Di, 2.283, ...., 3.607 2 

2-2679, ...., 3.5942 | 
(Neuburger, 1933) 

BiG ie, wR... hex.; rhbdr., As Di, 4.749, w = 57° 16’ 2 

rhbde fc. 5 MPP Tl, nS ot 6.578, w = 87° 34’ 8 
C (diamond, 18°C). . .| cub., f-c, Oj}, 3.5597 8 
C (graphite)......... hex. ih 2.48, ...., 6.78 4 
Joie, Vee eub., f.c., Cu Oo}, 5.56 4 
ChANDE. «4.5.5... cub,, b.c., W 0}, 3.03 2 
Od»..2..- OSS... hex., e:p., Mg Din 2.973, ...., 5.606 2 
oS hex., e.p., Mg Din 3165j/\,.., 5.91 2 
Cl ls Oe cub., f.c,, Cu Of, 5.12 4 
Gate)-te..0.....-..| hex:, op, Mg Din 2.514, ...., 4.105 2 
SOM cub., fic., Cu Of, 3.554 4 
CRON See cub., b.c., W O}, 2.878 2 
OO Ae hex., c.p., Mg Dae WNT y. . . -» 4.418 2 
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53 
2 
4 
2 
I BMT ce : ? 
Fe (8) (800°C)......- Cbg b6¢ =o vr eee rere 2.90 Z, 
Fe (y) (1100°C)...... eub., f.c. O;, 3.63 4 
Fe (8) (1425°C)...... CoB Bie! ~ nade DPSS Eee, 2.93 2 
C6 le ee ane? Or! tetr. (simple) Di, 4.51, - ev» TON & 7 
Gene yaree Aes cub., f.c., Dia. O} 5.647 gs | 
Ha (271°C),. 2.22. ata MM Mf Berens A 375, 5-7 ON “7 
Hg (—46°C).........| rhbdr. Dia 2.997, w = 70° 32” bA G 
rhbdg..fe.- = yy) )-<>0>-cnmes 4.578, a = 98° 13” 4 
15 (Se Se Bins hex., c.p., Mg.......- Din 3.200, ...-, 5.077 2 ) 
Ps, by eee oe rhomb., 4I2 groups | VS 4.795, 7.255,%780 | 8 
Hite eh ces aaa tetr., f.c. De 4.583, ...., 4.936 4 
ee). el oe -- cub., f.c., Cu O}, 3.823 4 
1% eh eS cub., b.c., W 0}, 5.333 2 
Kr (—252.5°C)....... eub., f.c., Cu Ob 5.59 + 
pee) ee oe hex., c.p., Mg Din 3.72, ..- -» 6.06 2 
ie (BY ind = bye it arom A eS ee) ee, eS 5.296 
Ti(—178° Oieese 2 - cub., b.c., W 0}, 3.46 2 
Myscha-boseeeatanss hex., ¢.p. Din 3.208, . =. 5186 2 
Mn (c)).5. aoeF cae cub., b.c. Ty 8.394 58 
Mit Al sence oe ea8s cub. 05 or OF 6.300 20 
Mn (y):.-. 2002.00. tetr., f.c., In Dib 3.774, ...., 3.526 4 
Mil... 2.3. eee es cub., b.c., W Of, 3.1401 2 
Na (a) (—252°C)..... cub. Ts 5.66 (4Na) 8 
Na (—178°C)........ cub., b.c., W 0}, 4.24 2 
Ne (—268°C)........ cub., f.c., Cu OF 4.52 4 
Ni tayrc hs meee vu hex., c.p. Mg Din 2.66, ...., £29 2% 
NG (BY tien eeneed cub., f.c., Cu O}, 3.517 4 
Ox (252°C). S68 2 rhimibs hte.» M0 i 2 scree 5.50, 3.82, 3.44 4 
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[me ; s Lattice constants 
Substance System, struct. type cro SS et Mol. 
a, b, c, Ax. ang. 
WET ts Weine se 2's hex., e.p., Mg Din 2.724, ...., 4.314 2 
P (metallic).......... hex., rhbdr., As Dig «| 5.14, w = 34° 7" 2 
f map ker i laces s «ah ees 5.96, w = 60° 47’ 8 
PUMA OS; cthCUD. ch UL | cea t ee te 7.17 (4Ps) 16 
Piavcaerreiici sess cub., f.c., Cu Of, 4.941 4 
BiltenPerteris. cere. cub., f.c., Cu Of, 3.879 4 
13 Oa cub., f.c., Cu Of, 3.9142 4 
Rb (—178°C).......: cub., b.c., W Of, 5.62 2 
Mewehesse Js.2..+..| DER, 0.p., Mg Din 2.765, ...., 4.470 2 
Phd ar tasscs.s: cub., f.c., Cu 0}, 3.7944 4 
Baler eck Bee sae 5 hex., ¢.p., Mg Din 2.695, ...., 4.273 2 
Diep 2 ee rhomb., f.c. vit 10.61, 12.87, 24.56 128 
‘2s 1 oe .| hex., rhbdr., As Di, 4.501, » = 57° 5’ 2 
MOORS TG; We | lnsons cc ave 6.226, w = 87° 24’ 8 
Ban 4......00,5... hex. D§or D§ | 4.337, ...., 4.944 3 
[se eae monocl. a 11.50, 8.98, .8.977,| 32 
‘ B = 90° 57’ (4Ses) 
ooh CA cubg,£.6., Dia... 25, fx 5.418 
Sn (a, gray)......... cub., f.c., Dia. Oj}, 6.46 8 
Sn (8, white)........ tetr., double b.c. Di, 5.818, ...., 3.174 4 
iiss =n cub., f£.¢., Cu Of, 6.075 4 
i. — cub., b.c., W 08 3.281 2 
RBar ems e es ON. «,. hex., Se Dfor D§ | 4.495, ...., 5.912 3 
LS cub., f.c., Gu OF 5.074 4 
yk ea a yRau.0} :-: hex., c.p., Mg Din 2.951, ...., 4.692 2 
16 7) a? hex., c.p., Mg Den 3.450, ...., 5.520 2 
TI (8, stab. > 230°C) |eub., f.c., Cu Of, 4.841 4 
Mee on & ote, -,2i cub., b.c., W Of, 3.43 2 
J.) Se ee (Wilson, Ch 2.829, 4.887, 3.308 2 
1933 
Wes ees e.e ey CUD.. D.0.,. W O}, 3.011 2 
(3s a a cub., b.c. Of, 3.1583 2 
WO fae alevic. >> - «is »} OUD. 02 or OF, 5.04 8 
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Lattice constants 






Space 




















Substance System, struct. type arcu -| Mol. 
a, 6, c, Ax. ang. 
1D a ee 
Xe (—173°C).......- cub., f.c., Cu 0}, 6.18 4 
Zab § Pde ede tee hex., c.p. Mg Déh 2.649, ...., 4.930 2 
VA i! Nie sx ae hex., ¢.p., Mg Din S293" | en balod 2 
INORGANIC COMPOUNDS 
ABs Alot cmccns eres es Cabs 6eMn 9 As se aes 6.920 5 
INCINGG pr aBonnceeee cub., AgsPOs Ts 6.12 2 
AgBra. song ye ceub., NaCl Oh 5.755 4 
AgBrOgtsaaicck eae = tetr., AgClOs V¥ or Diy, | 8.59, .---, 8.01 8 
AON Siete Ss. 03 hex. Ci, 4.60, @ = 81° 14’ 
AgCd (§-phase)...... cub., CsCl O} 3.33 1 
AgsCdat ses memes. cub., CusZnsg Ty 9.96 4 
ABOL Us, oe. ee are cub., NaCl Of 5.545 4 
ARCO ss Seane anon tetr. Vil or Dil, | 8.47)". +5 7.90 8 
AgClOs (200°C)......| cub., KC1O« ate 6.92 4 
AGW chores shearer eub., NaCl O}, . | 4.92 ° 4 
TEA tae Bad teeer hex., CdIe D3, 3.0/9 42.574 1 
Apa ein a tuaante eee cub. OF, 10.09 4 
IN-7150-0) Genpoee ree tetr. Vi 6.340 
AgoHglIa (a, > 50°C). cub. Th 6.383 1 
Rel ok ee erie ts 22) exe an oF 4.50,.)..., 7.50 2 
14 laney Reber DRG e rs lular TA 6.49 | 4 
ABTOs tects oct teen eee Ci 5.368, ...., 12.013 4 
AgK(CN)s.......6.- hex. Diy 7.384... «5 17.55 
AgMg......0.0+.+++-| eub,, CaCl of 3.28 
AQMnGie oe ete se? monocl. Cha 5.66, 8.27, 7.12, B = 4 
- 92° 29° 
Aga MoOn? Prerns ss cub., MgAl2Os Oj, 9.26 8 
AGNQno hisee »: rhomb. vVi—V4 =| 6.97, 7.34, 10.14 8 
AsO. Votes idence cub., Curd of 4.72 2 
h 

POub:. index se cee NGbbs 5.99 2 

AgsPOs cu O8 
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, Spas Lattice constants 
Substance System, struct. type oe eet MOL 
a, 6, c, Ax. ang. 
AGRAOM | secs nes tetr. Ch 5.349, ...., 11.916 4 
AgeS0s.4NHs tetr. vd 8.44, ...., 6.35 2 
Ag(Sb, Bi)S2. [aes he le UMM Uae ein Seed 8 5.67, 5.69, 5.62 2 
AgsSbS3...... exe rhbdr.). Gas ths Saeco acces 7.07, « = 104° 1’ 2 
INTEC sR eub., CsCl O} 3.156 1 
Ageing rade, «2... cub., CusZns TS 9.33 4 
AVASHeee ee do... cub., ZnS Ty 5.62 
IAG eae eM Mee My Pd ch ie ee: SADA x. 8.51 1 
AlCl .6H20..........] hex., (rhbdr.) Déa TBE i051," 2 
TANGER Boi = 453 Bex ppp tectrvien cc 3.89, a = 94° 36’ 4 
) AlCus.... Gigs LOUD CSI Dal TE a 3.47 4 
AlCu tetr., b.c. Din 6.04, ...., 4.86 4 
ABasAe es... cub., CusZns Ta 8.70 4 
Al@teMneeweee HCD, cAlCus re fewgcwees ss. 5.950 4 
yA SA a hex. dD; 4.914, ...., 12.46 6 
eringies bP 8 te te ne 5.029, aw = 58° 31’ 2 
INOUE CAD sf de Ho sccatelc ec agp 4.80 1 
AINeee ee... REP ONO ge. ties od Ce 8.1]y 9-45, 4.98 2 
* AlsO3 (ce, corundum).| hex., (rhbdr.), Fe2Os | Diy 5.12, a = 55° 17 2 
Ala0s (6). ceri ichereles’ ial Gil | Ren Peeper 5.56, ...., 22.55 
AlO3.H2O........... citi nt ps Aaa eh ea ae 4. 38, 9.35, 2.82 
anaes Stier. «2. .| monocl. Cha 8.6236, 5.06021,9.699, | 8 
B = 85° 26’ 
1 A Ee cub., ZnS Ty 5.42 
Al(POs)s.......6.4-. cub. TA 13.63 16 
WS ewe Stet eub., ZnS T 6.13 4 
(Al Be)sDeec. 5, ..-- cub. o;° 9.22 16 
AleSiOs; (cyanite)....| tricl. C} 7 7,72, 5.58, B = 4 
5 101° 2’ 
MARES fey sai tin dss hex. C3 7.187,«...., 21.39 6 
40 5. rhbdr. ct r=8.25,a=51°20'| 2 
Anas dee ALS. 2! cub., As2Os oO} 11.06 16 
in Vet on tN (| eee ee S08, 0-36; Bele 
Chu Pubs eee 0 Me al eee 3.75 1 
Cl es eee cub., FeS: Th 6.635 4 
IN ue? Sono hex., NiAs Ch, or Di, | 4.307, ...., 5.494 2 
Ono) cub., CsCl OF 3.19 1 
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et 



























s Lattice constants 
Substance System, struct. type pea - Mol. 
a, b, c, Ax. ang. 
AuZn3 (@).......2+-- cubteee Ua eee acke f 7.88 8 
Atig Zing’ damacsttacen se cub., CusZns Ta 9.27 4 
BASOW=? 310th Ese Sees st ee 8? 4.458, ...., 6.796 2 
B38 sore aecodeerele ae hex, Din 4.54, ...., 8.69 2 
Brobligecmns. oles rhomb. Vie 14.46, 20.85, 5.69 
BN See coe hex., graphite Din 2:51... 4-7 0-00 4 
BPO bs chee Bees I tetr. Si 4.332, 5). 26.0% 2 
BRO 2g ae Ae *! tetr., f.c., CaC2 Din 4.39, ...., 7.04 2 
Ba@Oss kate sean ns. thomb., KNO3 Ve 5.29, 8.88, 6.41 4 
Babiay,.d. 02 scoters cub., CaF2 O}, 6.184 4 
BaMoOseercr cast tetr., CaWOx Ch 5569 4.5, Loe 4 
Bates Or scaceeccr monocl Ch, OF Ch, | 6.22, 29.29, 7.02, 6 = 10 
¥ ‘ 105° 14’ 
Ba(NOs)s.... 239.282 << cub., Ba(NOs)2 Th, 8.11 4 
Bayh. vd Motel, cub., NaCl of, 5.50 4 
Bas napebees tala eta cub., NaCl Of, 6.35 4 
rhomb. vi 8.85, 5.44, 7.13 4 
.| cub., NaCl O}, 6.62 4 
cub., NaCl O}, 6.986 4 
cub; CabiOs) 98 Waretscens 3.97 
tetr., CaWOx Con 5.60, ..... 12.69 4 
hex., ZnO Cy 2.70, ...., 4.39 2 
Bees cbse saivcts oss | CUbnaas T) 4.85 
BeS04.4H20.........| tetr. Dj or Dif, | 8.03, ...., 10.75 
BeSe................} cub, ZnS Ty 5.07 
BesSiO; (phenacite). .| rhbdr. Ch 7.68 
Bee ALOE oioGicci fined sie Pomp tkejaaiw seats Chh 4.63, 14.30, 4.71, B = 4 
100° 16’ 
BeoSiW12040.31H20.. .| cub. fh 23.3 8 
Bele.ce vaaneniies 25 cub., ZnS Ty 5.54 
Bil’; oh Ce Re el Gare. awn sien 5.85 4 
Bila bo dsic pce cnetan hex., AsI3 Cc 7.498, ..7., 20.67 6 
CBr (abv. 47°)......] cub. Th 11.34 8 


a 
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: 5 Lattice constants 
Substance System, struct. type PACA Mol. 
group 
- ;* b, ¢, Ax ang. 

caelronee see chor Ch, | 210. 381, 1020] g 
be eras Ses. cub. Ti, 11.62 8 
CO (temp. liq. Hz) cub., a — Nz Ts 5.63 4 
CO2 (—190°C)....... cub. Th 5.575 4 
COS (temp. liq. air). .| hex., (trig.) Chor CS. | 4.08 1 
CS: (—185°C)....... cone. Ee 5 eo eer en eth ag ae WY 5 
CazAleSis0w..-...... cub., b.c. or 11.840 8 
Mies. oo = ir: dS rr bee tee 9 4.145 1 
Lo 2 Se thomb. vis 6.19, 11.60, 4.28 4 
Oe. Soe tetr. On 3.87, ...., 6.37 2 
Ch US ee eee hex., CsClel Dea 5.11, « = 43° 50’ i 
CaCOs (aragonite)....| rhomb., KNO3 vis 4.94, 7.94, 5.72 4 
CaCOs (ealcite)...... rhbdr., NaNOs Dsa 6.361, a = 46° 6’ 2 
CaCO; (vaterite)..... hee ee ee We lo sL WW. =43 4.120, ...., 8.556 2 
Cee .s oo... tetr. De 7.25, 6.34 
CaCr0s.H20 .| rhomb. ve 7.99, 12.77, 8.11 8 
‘CaCr0s.2H20........ rhomb. Ve 16.02, 11.39, 5.60 8 
CasCreSisOr. . . _| eub., b.c. o; 11.950 3 
CaF» (fluorite) .| cub. O§, 5.451 4 
Ca3Fe2Siz0r2.. . .| eub., b.e. oy 12.026 8 
LMS, ate. Be ee) Bee cere 4.48, ...., 6.96 © 
Calne <2... +. tetr., MnsOx Din 6.201, ...., 9.822 a 
Ca (Mg, Fe) (COs)z. .| hex. Ci, 6.02, a = 47° 7’ 1 
J i tetr., CaWOx Chih 5.23, ...., 11.44 4 
Ca(NOs)2 | Fe cub., Ba(NOs)2 Th 7.60 4 
abbr 25282... eub., NaCl Oj, 4.797 4 
3CaO AleOs.......... cub., b.c O} 7.624 3 
5Ca0.3Al203......... cub. OF 10.08 3 
So ta hex., CdIz D3; 3.582, ...., 4.904 1 
Ca te. 535-204 .. AS 0! (eee | ee ae | 4.891 
ae cub., NaCl OF 5.68 4 
CaSO, (anhydrite) rhomb. ve 6.22, 6.96, 6.97 4 


—™ eae 
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Substance 


CaS04.2H20......... 
€aS04.4CO(NH2)2.... 


Et src Saat BABE Bee 


CaW0Os (scheelite) ... . 
CalrQebcn anes - 


ie SS ee eras 


CdO.Fei0s. 0.5. 2255: 
Ud(OB)e veae aon oe 


System, struct. type 


monocl. 
tricl. 


cub., NaCl 
hex. (thbdr.) 


cub. 

cub.(?), CaTiOs 
cub., NaCl 

cub. 

tetr. 

cub.(?}, CaTiOs 
| eub., NaCl 


.| eub., NaCl 





tetr., SnO2 
eub., Zn3Asz 


.| hex., CdCle 
.| hex., NaNOz 


hex. (rhbdr.) 
cub., MgAleO4 
cub., CaF 


cub., MgAloOa 
hex., CdIz 
tetr., MnsO4 


cub., NaCl 
cub. 

hex., CdI2 
hex. 

cub., ZngAse 
hex., ZnO 
eub., ZnS 
rhomb, 
hex., ZnO 


cub., ZnS 
cub.(?) 








Space 
group | 








X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Lattice constants 


a, bs c, Ax. ang. 
10.47, 15.15, 6.51, 8 = 
TSP BET os 

14.74, 14.95, 
a=91° 26, -7= 
86° 50’ 

5.91 

10.4, a = 21° 30’ 

9.64, 7.62, 4.82, B = 
90° 9° 

4.732 

3.92 

6.345 

4.794 

5.24, <..., 11.38 

3.99 

4.40 


4.41 


4.77, ... +, 2.98 
6.29 
6.63, a = 34° 42’ 


6.112, a = 47° 24! 


6.35, a = 36° 40’ 
8.59 
5.40 


8.73 
4.24,....., 6.84 
6.117, ....» 9.875 


4.689 
8.67 
3.47, ...., 4.64 


3.66, ... + 10.27 
6.06 
4.14, ...., 6.72 


5.82 
6.52, 8.60, 4.16 
4.30, ...., 7.02 


6.41 
3.75 


6.47, | 


Mol. 


re Db FP Ne NS ek 


or PR DOH DH HY Oe PF CO 
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Substance System, struct. type 
oS tetr., CaC2 Di, 
Eni Re Shee enema hex, D§ 
CeO. : -| cub., CaF 2 Of, 
Ce03... -| hex., LasO3 Dig 
Gettew cto,’ . ome tg ots AS 
OS en’ CED ara? of) g eR ligee Se 82 
CoAleOx. -| cub., MgAloOg O}, 
OMAR 1.2. F216 :..- cub. Tt 
CoBr., .| hex., Cals D, 
CoC Oat foo 3y Ain ca hex. (rhbdr.), NaNO; | DS; 
CoCle. .| hex., CdCle Diy 
CoCre0x. .| cub., MgAleOx OF 
CoF2 .| tetr., SnOs Din 
5.) \- 6 ee cub., MgAloO, Of, 
oo. i hex., Cdle........... DS, 
PERO} | ned" NisaCe. 610 C3, 
- ee SNH T0100, cub. (NHs)2PtCle’ |........... 
[on SNH.H:0) eub., (NH;)3FeFs 
oe 
[Co.5 H20] cub,, QNHy)s Pils, (22.994 
Cl04.S04 
LOR HOW! 9 ioe | NiBnCle 61:0 Ci 
PON Oe I hex, NissClAdO | Cc, 
Co.5 H2O}Is..... eub.; (NHs)sFeFs . |........... 
Co.5NH3.H20)SO.Br cub,, nee alastsincrie Ore 
Co.5NHs.H:O)8OL. .| cub.; (NHa)sPtCle [020222077 
Co.5NH3.H20 cub., (NHa)ePtCls |........... 
SeO.Br Pt 
Co.6NH3}Cl03.S04.. .| cub., (NE OsPtClg ee ihe 
Co.6NH3|(C10s).....| cub., WNHalaFeksde ih ooo... 
Co.6NHs3]C10,. Ou. -|cub., (NH4j2PtCls |........... 
~ [Co.6N H3]Co(CN)s...| hex., NiSnCle. 6H:0 Ci 
[Co.6NH3]Cr(CN)e. . .| hex., NiSnCls.6H20 Cc, 
Co.6NHaJ[z......... cub., (NHa)sFeFs |......,.... 
Co.6NH3|SO:Br. ... . oub,, (Nis)sPtCle l.....0..... 
Co 6NH3|SO,I....... cub., (NH:)2PtCle |........... 
[Co.6NHs]SeO,I...... cul, (NEa)sPtCls, Hse... 
AS edited cub., NaCl of 
CogOx cub., MgAleOx Oj, 


en dan) OF CHEMISTRY AND PHYSI@S 
XRAY CRYSTALLOGRAPHIC DATA (Continued) 


6.14, a = 33° 36’ 
8.319 

¢ Si}: hapa i) 
8.35 

3.96, ...., 6.65 


7.02, a = 95° 51’ 
10.73 


11.32 
10.89 


7.18, a = 96° 49’ 


7.18, a = 96° 53’ 


10.81 
10.45 
10.62 
10.63 


10.80 
11.39 
10.95 


7.24, a = 97° 28" 


7.40, a = 97° 48" 


10.88 
10.51 
10.71 
10.79 


4.24 
8.110 












Lattice constants 
Mol. 

a, b, c, Ax. ang. 
Sly skin tg OAS 2 
RAVE) Bere 2} 6 
5.41 4 
3.880, ...., 6.057 1 
4.864 
4.711 
8.059 
5.60 
3.685, , 6. a: 1 
5.67, -a = ~ 43° 4’ 


(5.91. — 103" 50 2) 


1 


t= 7 oo ed 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Substance 


C€o0203.2Fe203........ 
Co(OHes er es ee 


CoS04.7H20........ 
COSDs mszcecactcs 
ose iecscttl Pueste- 


(Cr.5NHs.H20) 
ClO. 


) 
Cr.5NH3.H.0]S0.Br. 
Cr.6NHs3}(Cl0s)3.... . 


CsCd Bre, 5 icinv eaters 2 
CeCdCle coi wass seus 


CaCl eitasee cutee cards 
CsCleI..... ile anise oiehs 
CsC104 (250°C)...... 


CaO Rs Seaetea ess 











Lattice constants 

















System, struct. type Shape 
a, 6, .c, Axsangs 
cubs ty ele Pil ng acetate 8.35 
hex., Cdlz DY 3.19, ..... 4.66 
hex., NiAs Ch or Di, | 3:87, 2s eee 
cub., FeSe TS 5.64 
cub., MgAloOs Of 9.36 
monocl., FeSO3.7H20 Coh i ae oe 20.04, 
hex., NiAs Ce 3.866, ...., 5.188 
hex., NiAs Ciy or Dé, | 3.614, ...., 5.278 
hex., NiSnC'ls.6H:0 | C%, 6.26, « = 96° 1" 
cub., MgAl2O4 Of 8.60 
hex., NiAs Ch, or Dé, 3-886, ...., 5.360 
rhombi} 0 gh [feces cages 2.82, 5.52, 11.46 
edb: ea, Ce OTR See 10.64 
hexxZ¢) » CO SP ass 13.98 
hex., (rhbdr.) D$ or Dé 6.02). oc doryukias 
.| hex.,. (rhbdr.) Dea 7.98 
cub., NaCl Of, 4.140 
cub., (NH4)sFeF's = |.-....4.... 11.47. 4 
cubs (NH OsPtCle, bic eaten os 10.535 
cub., (NH4)sFeFs = |........... 11.545 
hex, Fe2Os Dia 5.35, a = 54° 58’ 
.| hex., NiAs Ci, or Dé, | 3-44, ...., 5.67 
.| hex., NiAs Ch, or Dé, | 4.107, ...., 5.468 
hex., NiAs Ch or Diy, | 3.59, ...., 5.80 
hex., NiAs Ci, or Dj, | 3-981, ...-, 6.211 
cub. Th 12.31 
cub., CsCl O} 4.287 
.| rhomb. | vis 6.57, 9.18, 10.66 
cub.(?), CaTiOs eps .| 5.33 
cubs), CaTiOs. .{f..;, Sees 5.20 
cub. O1 4.110 
hex. Diy 5.46, a = 70° 42’ 
Our, REIOg = MR Sey, eee 7.96 
rhomb., BaSO, Vie 9.82, 6.00, 7.79 


Mol. 


oe De 


_ 
fd 


tS 
m bb o Se vo orm W | 


- ww Hw we WH Ww 


_ 


~_— 


; Soe 
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_X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


























% Lattice constants 
Substance System, struct. type epace Mol. 
group 
a, b, c, Ax. ang. 
CssCo(NO2)6......... CODE bog Sher fee ee 11.15 4 
31 Bee ae obs NaCl... cag. Of 6.01 4 
CssFe(CN)s.......... EDGED S: 8 Pee dh eae eae 11.8, 10.1, 7.0 2 
GiGelle. 3.4.0... . eub., (NH4)2PtCle O}, 8.99 4 
CsHgBrs, there... cub(?)OaTiOs *» | lLees.....,. 5.77 
Cagle ee CUBE), CaliOs” | P= se..e. 05, 5.44 
Cetra eae +. eub., CsCl O} 4.562 1 
Golgate: voccene: rhomb. ve 6.82, 9.94, 11.01 4 
RSPR ieee ts tafe tio anh 2s ¢ «ja 6: vi 6.57, 9.18, 10.66 4 
re. rhbdr. Dea a eae hk 1 
(OSG CUB CatiOs7 a) Wit... oe. 4.66 
0 1536! he cub. OF, 10.15 4° 
OS CL0) Pee rhomb., KeSO4 Vi 6.24, 10.92, 8.22 4 
Bis 0a Lresae ae, ae Ui | a eae 6.326, ...., 11.535 2 
ERS ch saieeeeisices o~- tetr. Dik 6.052, ...., 4.878 4 
Cibalimeies one... cub. Th 8.70 52 
CWATSO pian... ... eub., MgAloOs Of, 8.070 8 
GE! Se eee cub., ZnS T4 5.681 4 
CO aie raids... cub., ZnS Ta 5.407 4 
CWO eis cass oo. cub., MgAlOx Of, 8.039 8 
CuCorSs .| cub., MgAleO. O}, 9.458 8 
Ree Ota Precnints +: cub., MgAl20x Of 8.445 8 
Eb S:... hex., ZnO ct 2.893, ...., 4.614 2 
Gmiligh . i242... Cie @ OP nin | i ear epee F G08 n54.; 6485 
vee (a) (aby. cub, T2 6.103 1 
WL. el a ae oe ra 6.041, ...., 6.115 
(21) 2 AROSE Sea cub., ZnS Ti 6.047 4 
CuMege MD Soe OE ie a aes ee 5.281, ...., 18.29 8 
Gusiigs.... 0.3.2.8. cub. Oj, 7.029 8 
CueMnSn........... OubS AlCiiay yo Py fi. ces a 6.167 4 
OY. yi EO, |b aiid Th Re or 3.74, 4.67, 4.67, a = a 
85° 21’, B = 86° 25’, 
= 98° 35’ 
CuzO (cuprite)....... cub. OF, 4.26 2 
leo, RA eub., CsCl Oh 2.988 1 
Paeeen cet... Cede OUCOs” ~ PW) es few cs cic ack 3.69 4 
ee eee 
1495 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
Lattice constants | J 
Substance System, struct. type Space —| Mol. 
group 
a, by c; ‘Ax ang: 
CHE ee ecter ns TS) em bae P\bacdodeer: 3.779, a = 90° 54’ 1 
USE BE rec cane eer cub, AmCug) Yi) ||eesytsciactetrs 3.71 1 
‘ie Maeeaee eee hex. ik 3.802, ...., 16.43 6 
CuaS. ..5.5...0..-...|-Cub, Cake On 5.59 4 
CuS04.5H20......... ick At > ot Tee atthe 6.07, 10.78, 5.89, a = 2 
82° 5’, 8 = 107° 8, 
y = 102° 41’ 
CuzSb tetr. 3.99, ....; 6.17 2 
CarSbPicas Maen cal taaede ett aerpias ; .| 2:78,, -2etenon 
CuSO. cdae sj etivtoraid cub., CaF, OF 5.75 7 4 
CaSnteyGakescsasse hex., NiAs Ch, or Dé, | 4-190, ...., 5.086 2 
CusSniberscisad cee tae Hexs asthe MET one 20 tone 275). ss, 482 
GugiShg: hate. see CObS Rt of oe Sala kacktee eh 8.955 : 
COU ATK arate ee cub., CsCl 0 2.945 1 
LAT ae el ee eI CUDA tA caus 4.01 
WisZMist erica wales a5 8 cub. Tq 8.85 52 
Dy203i-.5. ee Soe 2 cub., Tl203 Ty 10.63 16 
POs Aes aden sey eub., TlsO3 Th 10.54 16 
Wiss Ogee. nnophe cass cub., Tl2Os Th 10.84 16 
PA Oso sncSeieeren cub., MgAloO4 h 8.12 8 
FesAlsSisO12......... cub., bec. oi 11.497 8 
Peas Ca) cnd eeu ues, « phonibie lee ee Pio c ss ceases 3.366, 6.016, 5.428 4 
REARS RC Se oat at thomb. Vi or Vie | 6.35, 4.86, 5.80 
BEAR le) falciva scene § teh ts 8 Nae Ae 3.627, ...., 5.978 2 
BEB. totem era thomb. Way 5.495, 4.053, 2.946 4 
FeB...6.+-$4a-p 053 tetr. 1Va 5.078, ...., 4.233 4 
FeBrs. .| hex., CdIe Dig 3.740, ...., 6.171 1 
GSO Hiatroneihare aeons rhomb. Me 4.518, 5.069, 6.736 4 
[Fe(CN)e]s..........- Gubs be — bo Si laeokcneeetas 15.9 ae a) 
FEQOs 4s awn oes hex., NaNOs Dia 5.82, a = 47° 45’ 2 
Fe(CO)a. io ccevseees monocl. Ch 13.00, 11.41, B= 
85° 35’ 
Fex(COjo......... Bara iets & Ci, or Diy, | 6.45, ...., 15.8 2 
FeCl2.............+.| hex., CdCle" Ds4 6.20, « = 33° 33’ 1 
BOCs. test aiaiese hex. C2 5.92,.</.~, 17.26 6 
(Fe,Co)S............} hex. Ch, 8.38) <0 cy Dee 2 
Webah. oh caver as tetr., SnO2 Dit 4.670, << .., 3.297 2 
1496 
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AY 










Fe203 (hematite)... . 
Fe20s3 eesencho) Pasa 
Fe203.H20 





PS 8... 











1497 


Space 
group 

hex. ? Cdlz Diy 
DO) i, Ree oe Ll ee cone ee 
hex. Dé 
DOE OB ee ec 
cub., NaCl OF, 
hex. Dea 
Cok A? i ee DO ee ae 
rhomb., Al2O3.H20 ]........... 
cub., MgAloOs O;, 
rhomb. vi 
hex., Cdls Diy 
hex. 1B 
tetr. Sh 
hex. Ce 
rhomb., FeAse VE 
cub. Ti, 
monocl Con 
monocl Con 
hex. Ch 
hex. Crs 
hex., NiAs Ci, or Din 
rhomb. Vi; or VEE 
hex., NiAs Cir 
hex. Ce 
cub. T4 
a eh ee oe ari (le, Ease 
hex., NiSnClc.6E20 | C2, 

.| tetr. Dih 
hex., NiAs Cf, or D 
cya le ieeienes | ene) ieee 2 
Ee ee bP cs ee 
cub. O}, 
cub., ZnS T 
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Lattice constants 


a, b, c, Ax. ang. 


Mol. 





4.04, ...., 6.75 
4.743, ...., 25.63 
2.695, ...., 4.362 
3.789 

4.294 


5.42, aw = 55° 17’ 

8.30, 

4.55, 9.90, 3.01 

8.37 

3.75, 7.95, 3.4 

3.24, ...., 4.47 

5.852, ...., 3.453 

9.09, ...., 4.446 

3.43, . 2-5 5.79 

3.35, 4.40, 5.35 

5.404 

15.34, 12.98, 20.02, 
B = 104° 15’ 


9.28, 12.58, 6.22, B = 


106° 50 
3.43, ...., 5.68 
5.91 


9:54). 625 
4.06, ...., 5.13 


3.189, 5.819, 6.520 
3.61, ...., 5.87 


3.51, ...., 5.55 


4.467 
2.69, ...., 5.08 


6.42, a = 96° 59’ 
4.745%. 55 9.21 


3.800, ...., 5.651 


hd een ee 7.704 
4.731, ...., 25.76 


8.93 
5.635 





or 


bo 





to O&O ob to 


_ 


m bw b> OC 6 


be to bo 


bo 


bo 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Lattice constants 


























Substance System, struct. type pete Mol. 
a, b, c, Ax. ang. 
(Ga, In)203... 88 4., cub. OP 9.76 16 
Ga2O3...............| hex., Fe2Os Dba 5.281 a = 55° 35’ 2 
Gar ietiecete ea cub., ZnS Ta 5.436 
OE ie eet cub. ZnS TY, 6.118 
GdeOs3...........5..0) cub., Tle03 Ti 10.79 16 
GdPMo12040.30H20. . | cub. 0; 23.1 8 
Geli. tsathttoaaser eub., Sn, Ty, 11.89 8 
GeOes sale. rteBist hex., aSiO2 D} 4.98, ...., 5.64 3 
Gases mass. eates rhomb. vi 4.29, 10.42, 3.64. 4 
Heid, ee Neen Pe cha i 
1S OKO aaedne, <2 hans rhomb. yi- vi 5.53, 5.92, 7.75 4 
iSVINPSYR Seber ottogs rhomb. Vi, 12.08, 6.76, 7.86 4 
H20 (ice)............] hex. Don 4.535, 3 eal 4 
HsPMo12040.30H20...| cub. Oj, 23.1 8 
Hs[P(Ws0io)s].5H20..| cub. OF, 12.14 2 
Sg dt SE cub. . _| 5.79 
HeSe (—170°C)...... cub. OF, 6.020 4 
Hg Bra terry niciccn esa ce CARE aE od sae Ch 4.67, 6.85, 12.45 4 
LEEDS aderehntinaye tetr., Hg2Cle Di, 4.65, sabe; ulibaLO 2 
Hg(ON)3-..eme enon. ebette Net 9.67, ee nouoe 8 
IS EACIONG Lace an comelbeetareiey Nie 4.307, 5.936, 12.67 4 
HaCle..............] tetr. De 4.47, ...., 10.89 2 
Figla.scisScu e525. .%.| toby De 4.356, ...., 12.34 2 
Higaibr as arch ce Rees tetr., HgoCla Din 4.02, «45, LOe 2 
PAROLES fcsae csiatatte's rhombag) © PET WIT Ste Nene 3.296, 3.513, 5.504 4 
HeS (cinnabar)...... hex. Dior D§ | 4.14, ...., 9.49 3 
HgS  (metacinnabar-} cub., ZnS Th 5.84 4 
Hse a a aac cub., ZnS 4 6.07 
Helens... ..cebenns: cub., ZnS Ty 6.36 f 
HiOa ss WW cng ate cease « cub., CaFa O}, 5.115 “ 4 
1498 


“HANDBOOK OF CHEMISTRY AND PHYSICS 


X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
re a 


Substance 


KAL(8Os)2........... 
KAI(SO4)2.12H20.... 
KEATS IO koi: 96 cer y oe 


K=Ba[Co(NO»)s]..... 
KoBa{Ni(NOs)s]..... 


K2Ca[Co(NOz)s]..... 
; an a[Ni(NOe)6]..... 


K3Co(NOz)s......... 
K3C Nope 1}H20... 
KiCo(NO2)5......... 


KCr(SOx)2.12H20.. . 
KeCuCh.2H20....... 


System, struct. type 


eub., T1203 
ceub., Tl203 
cub., ZaS 
tetr., SnOz 
hex. 

cub. 


monocl. 2h 


cub. 


GAO CT ie et Ndcfe octaves. 


cub., NaCl 
hex. 

cub., NaCl 
tetr., KN; 


rhomb. 
cub. 


cub. 
cub. (?), CaTiOs 
cub., MgAl2Ox 


cub., NaCl 


. | rhomb, 


monocl. 
cub, Tor T2 


rhomb., BaSOx 


cub. 
eub. 
cub. 


rhomb. 


thomb., K2SO4 
tricl. 


monocl, 


hex., KAI(SO4)2 


cub, 


a AA et ie 


Space 
group 











Lattice constants 
Mol. 
a, b, c, Ax. ang. 
10.58 16 
10.12 16 
6.45 
ee BAR 
4.706, -..., 7.960 1 
12.11 4 
8.57, 13.01, 7.23, B = 4 
116° 7’ 
10.45 4 
10.67 4 
6.578 4 
4.403, a = 86° 1 
6.55 4 
6.070, ...., 7.030 4 
6.67, 6.65, 7.54 4 
10.17 4 
10.29 4 
4.01 
12.84 8 
"6.28 
9.53, 16.08, 22.25 12 
4.647, 5.585, 7.085, 2 
B = 109° 38’ 
7.47 
8.834, 5.650, 7.240 
10.44 4 
10.32 
10.32 
13.55, 10.60, 8.60 4 
5.92, 10.40, 7.61 4 
7.50, 7.38, 13.40, a = 4 
-# 0’, B = 96° 13’ 
= 90° 51’ 
77, ne 12.97, B = 4 
hie nee 8.030 1 
12.14 4 
145, «0 005 7.88 2 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 











3 Lattice constants 
Substance System, struct. type see) Mol. 
group 
a, 5,\ c, Ax. ang. 
RRSP eens aes ' cub., NaCl 08 5.33 y 4 
KsFe(CN)s.......... monocl. Coy 13,42, 10.40, 8.38 4. 
RA Ce tes nae Stele tetrChCe> 9” say Pe lh adeeites ay 4.28, ...., 8.42 4 
HORE s 4555) eines tetr., KN3 Din 5.67,, sda cy ioe 4 
BCH ePOOES ts tatecayas tetr., KH2POs Vv? 7.43, ...+, 6.97 4 
KeHg(CN)s.........- cub., MgAleO4 Oj, 12.76 8 
1G OR ae, Soa Orne es cub., NaCl Oo}, 7.052 4 
Kigancdiene ere ree mouotl: ... ‘MY Wl ee. 9.36,b =c=a- ‘i 
approx., B = 90°+ 
Lc Loree | gee 4 CUD:N?)} CaTiOs** <b Pio ecco 4.46 ‘ 
ISL Opastesaateriee tier tetr., CaWOs Cy 8.13, ...., 12.63 4 
KzIr(CN)s. .....| rhomb. va 13.70, 10.53, 8.34 4 
KiASOMs cee one hex. (op B18; 2955 8160 2 
Meret 25 =the cub. (2), CaliOg ae ah eeeeeena ee 4.00 
KsMn(CN)s......... rhomb. vis 13.56, 10.60, 8.50 4 
KMn04) 5.3). thomb., BaSOx Vie 9.10, 5.69, 7.40 4 
RINSE yeas tetr. Din 6.094, ...., 7.056 4 
KNOs.............-.| rhomb, ve 5.43, 9.17, 6.45 4 
K3Na(SOu)2........-. hex. Dea 5.65, ,..., 7.29 1 
RENIN S Es tae neoe | Cub CLyCaliOg = ww laut ie wate 4.008 
KaNi(NOo)6.2. 2.05 ros dy OG 4a Kite tere 10.49 
KOBNOs ss: sarire nae tetr. 4 
Oa Oe ba 5 crass HY cos thes Poin exes s cpl Die 9.90, ...., 8.75 2 
K2PbCo(NO2)s...... Cube hy et AT eR Cte aes 10.49 4 
K2PbCu( NQa)6-. 1)... onmep) 060 CMV TR OR 10,52 4 
KePpNiiNOs)enccc 2 Cdhe ne) oo 2 Miliateeies. cc 10.55 4 
RePdORs 5 oecceecre. tetr., KePtCls Din 7.04, «.++, 4.10 1 
KePtBrnicccnaae cee cub., (NH4)2PtCle OF 10.35 4 
BektOlin cir anaes tetr. Din 6.99, ...., 4.13 1 
KePtCle.............4 cub. (NH4)2PtCle Of, 9.73 4 
KePt(SCN)s.... 02... hex. Di; 6:77, «de 1045 1 
KReOs..............] tetr., CaWOa Ch, 6.615, J..., 12.50 4 
RESO Gkerean .| rhomb. vis 5.731, 10.008, 7.424 4 
US ONO) Cea Bre monocl. Ch, 6.95, 6.19, 7.55 
1500 
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“X-RAY CRYSTALLOGRAPHIC DATA (Continued) 

‘ E " Lattice constants 
"Substance System, struct. type Bee Mol. 
ye a, 6, c, Ax.ang. 
1) ee hex. D? 9.756, ...., 6.274 3 

eo SNE 2 9 ee 15.11, 6.51, 5.48, a = 
tat 96" 45’, B = 90° 10’, 
a 15’ 
PRAIBES, ce aoe ccc > 3 Sis Same ee De PB cies 96 10. 
1. OM) rhomb. \ 6,02, 10.40, 7.60 4 
FeSnithetty..:......% eub., (NH,)2PtCls O}, 9.96 4 
ce ie Bike cf hex., (rhbdr.) Dey 5.67, a = 70° 1 1 
Oe)e]...... GUM fine eee) 0] aba 10.28 4 

K2Sr cate Qe)els....- TSS) MS alee“: 08 eee 10.49 4 
KeZn(CN)s cee eub., MgAleOs Oj}, 12.54 8 

Tain ian cub.(?), CaTiOs . ..| 4.050 

2 OTE: ed RS eae : | 13.2, (2) ...., 10.2 (2), 48 
i Ah ea cub.(?), CaTiOs 3.78 
1S ae Se a tetr., CaC2 3:92)". .., 8.55 2 
TaFs.4..°°.5 pA yeh hex., CeFs TAGBE +. 7.829 6 
atlas. cb. s 5.2. o~. on. 7), CaTiOa ty | [iin aden 3.89 
cs 2 a hex. pi, 3.945, ...., 6.151 1 
TieBeFy....,.---..- Se i ate E letee- satin a 8.15, @ = 107° 40’ 
ols See cub., NaCl O§} | 5.49 

Sis (6: ae hex., MgTiOs Ch 5.47, a = 55° 43’ 2 
iV U5 oO: Ona ae CUA, gee aml: LE eee 3.32 
nS (Reena cub. ABRAMS 20k: So 8.62 8 
Le Ae ee cub., NaCl OF 5.14 4 
TACLHGO.:...,..,... os | Jen handle eer Sane 381A. 5 3.88 1 
YO: Cen cub., NaCl Of, | 4.01 4 
JT, Bn cub., NaCl fh | 4.10 4 
Cl ae cub., NaCl 6.00 4 
PPESEUO. 8.2.5... hex. TAB... 5.45 2 
053 ee hex. 5.469, ...., 5.155 2 
1 Saree hex. 5.13, ...., 8.00 2 
2 3. a eta hex., Be2SiO« | 8.77, « = 108° 10’ 
LisN.....~ & OS. 52. cub. 5.50 
0 hex., NaNOs Sd 5.74, a = 48° 3’ 2 
PaNaOOs, ....-.....- hex. Dj, or Diy | 8-22, .-.., 3.27 3 
Lis0..!.............| cub, CaFs Of | 4.61 4 
2D See eee tetr. Din 3.549, 2... 4.334 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Space 


~ Lattice constants 























Substance System, struct. type group Mol. 

a, 6, c, Ax. ang. bs 
METS Bromine & decane cub., CaF2 Of, 5.70 4 
LisSOg. 5 9:.F2:7 8, monocl. Ci, oe 8.44, 8 = 

107° 54’ 
Duis WOde so rae voce hex., BesSiOx Ch 8.77, a = 108° 10’ 
Dt2Os scissors ees cuk., TOs oY 10.37 16 
MarAlsOa vas i ascns cub, Of 8.090 8 
MgsAbSis0..... 2... cub., b.c. oY 11.510 8 
MosAiss teen ek, 12503 cubstZnsAse) a Re 6.10 2 
Mg Bret ree ee ae: hex., Cdlz Dia 3.815, ...., 6.256 1 
MgBre.6H20......... monacha tee © ocd Mesa ecrac te 7.40, 6.30, 8 = 2 

93° 30/ 
MgCOse oan cs 4 hex., NaNOs Dba 5.61, a = 48° 12’ 2 
MaC@lavine- =n goo hex., CdCle Dea 6.22, a = 33° 36’ 1 
MgCls.6H20......... monocl Con Pe 7.15, 6.10, B = 2 
MgCo20,..... .| cub., MgAl2O« O} 8.107 8 
MgCreOgee coat oe cub., MgAloOx 0}, 8.290 8 
MgCr04.7H20 .| rhomb., MgSO..7H20 | V4 11.89, 12.01, 6.89 4 
Mak atscrieccsie: tetr., SnOz Dik 4.66, ...., 3.08 2 
MeFe204............ cub., MgAl20s Oj}, 8.342 8 
Migs Noten sare. cee OUD ee ae DA ee eee 9.93 12 
Mg0.Fe203.......... OUD ae iit anor aet Pilate cose ee 8.36 8 
Mi(OH Ss eerea seca hex., CdI2 Diy eH b Riarieege oc | 1 
Mela Fe note hex dee) gn Will eee ee 4.14, ee nOSe 
Migs Nat concen satin cubsibie. UT Hcnn. on 9.93 12 
MeOn iat eres cthncict. cub., NaCl OF 4.203 4 
Mga P a Pri. Gubs ZngAse: wo Bite. o. 5.92 2 
MasPpbirjisaa.). cen cub., CaF, Of, 6.75 4 
MeProt. os: Bae oe CUDPAR RADII Ns vat hletiases onc 3.88 1 
MgPt(CN)s.7H20....| tetr. Dit 14.6, ...., 6.26” 2 
MgS...g.ccc egy |clb; wNaACl Of, 5.190 4 
MgS04.7H20........ rhomb, vs 11.91, 12.02, 6.87 4 
Mg801.(NH)2S04 monocl, Ch, a8 12.57, 6.20, B = 2 

2 107° 6’ 
Maeseieey.tiicocce ten cub., NaCl , 5.451 4 
h 

Waseca veces: cub., CaF 2 Of 6.39 4 
MgSiF'c.6H30........ hex., NiSnCle.6H20 | C3; 6.43, a = 96° 3’ 1 
Mgo8iMo12049 31120. cub. on 23.04 ‘8 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Substance System, struct. type — 
MeGdh.....5...:.. cub., CaF» of 
MgSnFs.6H20....... hex., NiSnCls.6H20 | C3; 
Mgin@a5 oe 32. cub., MgAlsOu Oj, 
Meloge0n-:...... hex., ZnO ce 
MgTiF’s.6H20....... hex., NiSnCls.6H20 | C3 
MyMOge te... hex. Ci 
MgwOn..<. 8.8% .... SEMI oe sovy igh | ble siden a5 Hs 
Mpins te .. 084..- ie © 4 ee’ 6m one ere 

SB TS: Se hex. Din 
GALES. Sn ee bere 8 Sf. MEER 
MaAls@i-ox...5.... cub., MgAlsOs Oj, 
MnsAleSigOi2........ cub., b.c oP 
Mua|s....:....:.- | hex., NiAs Df, 
pS SS oe a hex., Cdl Ds 
(00° ee hex., NaNOz Dba 
SIADEAAME 2.05. 2+ hex., CdCle Dsa 
(Mn, Co)(Co, Mn)20s.| cub., MgAleOs Oj, 
Remcee: cub., MgAleOx Oj} 
Malena (20s tetr., SnO2 Di 
MnFe:Os........-... cub., MgAlsO« 0}, 
i” a hex., CdIe Dog 
MnMneQ4........... tetr., MnsOs Dih 
C0 PUD oie lessens 
wt oe eub., NaCl of 
a ty a a tetr., SnO2 Dih 
Ween cub., TlxOs re 
Mn203.H20.......... DT og MW Scot re 
0 hex., CdI2 DY 
oT cub., NaCl OF 
5) Se cub., FeS2 Ty; 
MnSb .| hex., NiAs Dén 


Lattice constants 


: Mol. 
a, b, c, Ax. ang. 
6.78 4 
6.56, a = 96° 20° 1 
8.58 8 
B62, 34215 0.00 2 
6.52, a = 96° 57’ t 
5.40, a = 55° 1’ 2 
4.67, 5.66, 4.92, 8 = 2 

89° 35’ 

10.66): J ..., 17.16 
5.15, ...., 8.48 4 
9.92, 2..., 16.48 
8.263 8 
11.603 8 
3.716, ...., 5.704 2 
3.82, ..:., 6.19 1 
5.84, a = 47° 45’ 2 
6.20, a = 34° 35’ 1 
8.268 8 
8.487 8 
4.865, ...., 3.284 2 
8.572 8 
4.16, ...., 6.82 i 
5.75, +). <5, 9.42 4 
3 860 1 
4.435 4 
Co Se.) 2 
9.41 16 
4.46, 5.28, 2.88 
Ok aie" @'5 4.68 1 
5.21 4 
6.10 f 
4.120, ...., 5.784 2 
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> 





g Lattice constants 
Substance System, struct. type pean -| Mol. 
a, 6, c, Ax. ang. 
MnSevecicdithcattsct cub., NaCl OF 5.448 4 
MnSiF’s.6H20........ hex., NiSnCls.6H20 | C3; 6.45, « = 96° 53/ 1 
IMn Tee vasa hex., NiAs Dén 4.124, ...., 6.698 2 
IMnPest sccm cub., FeSe Th 6.943 4 
MiGOR Mote Neoprene tetr., SnO2 Dih 4.86, ...., 2.79 2 
OO g saa cenusre Ross eects ase ceo Qe 3.92, 13.94, 3.66 4 
MoSh... a koe hex. De 3.15, ...., 12.30 2 
MoSis.}.5.0t. 24.005 tetr. Deh 3.20, ....., 7.86 2 
NH; (—80°C)....... cub. T 5.15 4 
(NH4)3AlFs...........| cub., (NH4)s3FeF’ Th, 8.40 4 
NHsAl(SO4)2......... hex., KAI(SOs)2 Dd; 4.724, ...., 8.225 1 
NH,Al(SO4)2.12H20. .| eub, Th 12.18 4 
INEUBYeS iamcr ate: cub., CsCl O} 4.047 1 
NH.Br (250°C)...... cub., NaCl Of, 6.90 4 
NHAC (250°C)... 2... cub., NaCl OF 6.53 4 
INGOTS Nentatics an ot cub., CsCl O} 3.866 1 
NAuClQs (270°C). 22) cube KCIO, = 1 a 7.63 1 
NEUGCIQK sents cues! rhomb. Vie 9.202, 5.816, 7.449 4 
NEO aes Chb.aek PE ee eee 10.81 4 
NHa)2Cr2O7...20..... MONO) DTT a re 7.78, 7.54, 13.27, B = 4 
98° 42’ 

(NH;)2CuCls.2H20... | tetr. DY 7.58, ...., 7.95 2 
NEBut mare sene hex., ZnO Ce 4.39, 7.02 2 
(NH4)sFeFs......... cub, OF, 9.10 4 
NHaFe(S04)2........} hex., KAl(SOa)2 D; 4.825, ...., 8310 1 
NH¢Fe(S0s)2.12H20..| cub, Th 12.14 4 
NEHFs............ rhomb. vi 8.33, 8.14, 3.68 4 
NH«(H2PO2).. 2.2... rhomb, VE 3.98, 7.57, 11.47 4 
(NHa)HePOs........ tetr., KH2PO; Va y Atte Some Be 4 
(NHa)sHfF7........ cub., h 9.400 4 
NHal (—17°C)...... cub., CsCl O}, 4.37 t 
NEG Steen cees cub., NaCl OF 7.244 4 














eS -— ———s 


bi tink) Se 
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Substance 








System, struct. type Mol. 
a, b, c, Ax. ang. 
NHMOR. 5.00480. tetr., CaWOx Cth 5.94, ...., 12.80 4 
(NH,4)sMoOsFs. .... - eub., (NHa)sFeFs OF 9.10 4 
NHiNO3........6.5: rhomb, ve 4.928, 5.434, 5.732 2 
(NH:)2PbCls cub., (NH4)2PtCle — | OF, 10.14 4 
(NHa)2PdCly........ tetr., KePtCl« Din 7.21, ...., 4.26 1 
(NHu)2PtCle......... cub. Of 9.84 4 
(NH4)2Pt(SCN)s..... hex., KePt(SCN)s | Dig or Djq| 6.77, ...., 10.45 1 
(NH4)2S04.......65: thomb., KeSOx viF 5.951, 10.560, 7.729 4 
(NHy)2SiF6....... 26. eub., (NH3)2PtCle OF 8.38 4 
(NH4)2SnCle.,...... cub., (NH4)2PtCls OF 10.05 4 
cub. Of} 9.353 4 
cub., FeSe sid 7.89 4 
«| eub. Ts 7.77: 6 
cub., CO2 T4 5.77 4 
rhomb. Vi, 8.87, 8.47, 7.20 4 
monocl Ch, or Coy, hi 5.59, 7.76, B = 2 
0° 11’ 
cub., NaCl Of, 5.94 4 
1, ¢ 35) 90" eub., NaClO3 Ts 6.71 4 
Seals eae be Sean cee eo a bay, 12:02 = 
& OT OR GSeioen CURB, ho eee emake oe 1.494 
NasCa(SiOs)3........ GH1ed Ge a a a 1G | Bae aie es a 7.547 
TRROCDOS ces so oss = eub., CaTiOs O} 3.89 1 
SPO) en Sao cub. 0} 5.628 4 
RaCHOstct oes: -:: ub. T! 6.570 4 
NaCl; (380°C)...... Coy en ed Ar eee we 7.25 
EN SR eee rhomb., CaSO eM 6.48, 7.06, 7.08 4 
OP) irre cub., NaCl OF 4.62 4 
a oie: Se tetr., CaC2 By Sued woe 2 
OGG! oe monocl. Con at 9.70, 3.53, B = 4 
93° 19’ 
iui! a hex., (rhbdr.), CsClaI | D§q 5.17, @ = 39° 44’ 1 
ow. cub., NaCl Of, 6.46 4 
UU She 0 oa rhomb vi 5.75, 6.37, 4.05 2 
meee 2.000... tetr., CaWO« om BS 2pat 5. 11,93 4 











Lattice constants 
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Substance System, struct. type Space 
NalOs.3H20......... hex. Cj 
NazMg(COa)2........ hex. Cc} 

Nags. 2.3. 25. 8.308 hex., (rhbdr ), CsCleI | D§, 
NaNO2d:. 255220 nes rhombJkGa ww Wa Hid ete 
INaNOs fica. scaseote hex. Dy 
NawPbor NagPbes.t.| cubs) ) 9 Mel. oo eee 
Naa {67.62 casas antr: cub., CaF 2 OF 
NaSOran ee hex (ae © Seal eae 
Naz5012)338ey..2 ee: rhomb., Vis 
NaSb(AlOs)2......... hex. Déh 

INGAL A ge eee Cub wee Marie. oe ate 
NGC eee otter l tetr., CaCo Din 

NON So ose ns hex , CeF3 Dé 

Nd20; stake ats total niahe)4iacahe hex., La203 Diq 
NdPMo12040.30H20. .| cub. Oj, 

NIA Os het cub., CsCl "| OF 

NYAlO 355. 5.00505 cub., MgAleO4 O}, 

INTAS 4B sete eee hex. Dén 

NYAS 5. cme ac cub., CoAsS T4 
NiBr2.6NH3......... cub., (NH4)2PtCle Of, 

by EE OE. Seay Seen hex eet “te eee oe 
NiCh. .| hex., CdCla DS, 

NiClz 6NH3.......... eub., (NH4)2PtCle OF 

(Ni, Co)(Co, Ni)204. .} eub., MgAloO4 Oj, 

NIB 3 idee testes u «| COE. TOs Dih 

(Ni, Fe)S (synthetic) . | hex. Cr 
NiFe2O4.............| cub., MgAl204 Oj, 
NOMS ese s:c'a.0 <1 gee een oe cele cnc ees 
Nile.6NH3...........| cub., (NH4)2PtCls Of 
Ni(NHs3)e(NOs)2..... cub., (NHa)2PtCle Th, 

NiO karts eons .| cub., NaCl O}, 
NOE)... .... OF ALG. hex., CdI2..... ere D Ky 





Lattice constants 


Mol. 
a, .b, .¢, Ax"angs 
5.58, @ = 65° 1’ 1 
4.95, ...., 16.50 6 
5.48, a = 38° 43’ 1 
3.55, 5.56, 5.37 2 
6.32, a = 47° 15’ 
13.27 2 (78 
atoms) 
6.53 4 
5.441, 6.133 2 
5.85, 12.29, 9.75 8 
5.40, ...., 8.81 2 
3.73 1 
3.82, ...., 6.23 2 
7.021, ...., 7-196 6 
3.841, ...., 6.009 1 
23.1 8 
2.82 t 
8.045 . 8 
3.61, ....» 5.03 2 
5.68 4 
10.48 4 
2.646, ...., 4.329 
6.13, a = 33° 36’ 1 
10.09 4 
8.112 8 
4.710, 2% <9 Oddo 2 
3.408, ...., 5.434 2 
8340 8 
3.114, .,.., 4.167 
11.01 4 
10.96 4 
4.172 4 
3.07, ...., 4.605 a 
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Substance System, struct. type 
NiS (synthetic). ..... hex.; NiAs 
Nise c.bsackdeeto. . cub., FeS2 
ICS ie ee. cub.(?) 
NiSO..7H20......... rhomb., MgSO;.7H20 
NiSb. .| hex., NiAs 
REDD othe eR onto « cub., CoAsS 
INDE een. 3 5 oO 2% hex., NiAs 
NiSiF’s.6H20......... hex., NiSnCl«.6H20 
NieSiMo12040.31H20..| cub. 
TSO ae rhomb. 
NiSty. fie86/; .| bex., NiAs 
NiSnCls.6H20....... hex., (rhbdr.) 
RU ea Weite cess os - hex., NiAs 
NiTiOs .| hex., MgTiOs 
(0 eee | tetr., SnOz 
Ma Oy oe fe ox. 3 cub., FeSe 
USO yarn cub., FeS2 
SOME ESTAR Got Se cine closs cub., FeS2 
TAS, Ghee tetr., PbO 
PESNMGUMIEE Sales oh cw.s < rhomb. 
NALS | Sa tetr. 
LORS. Aen hex. 
Vie Sa rhomb. 
(ih 8 8 2) ae rhomb., KNO; 
PRO aice. IAs rhomb., HgClz 
PWG. tit... monocl. 
ME Aa aite Ai PHATE. Tes ee Poet 
ULL eee cub., CaF2 
cate oa hex., CdI2 
Cyd) ae tetr., CaWOg 
Pb(NOs)2 .| eub., Ba(NOs)2 
hod ky) ne tetr., PbO 








Space 
group 


Lattice constants 


a, b, c, Ax. ang. 


Mol. 





4 
Don 


3.42, ...., 5.30 
5.74 

4.08 

11.86, 12.08, 6.81 
3.94, ...., 5.14 


5.91 
3.66, ...., 5.33 


6.21, a = 96° 20’ 


23.0 
4.705, 10.11, 5.914 
4.081, ...., 5.174 


7.09, a = 96° 45’ 
3.957, ...., 5.354 
5.448, a = 55° 0’ 


£51) orb 319 
5.64 

5.933 

6.369 

6.34, ...., 462 
10.79,....., 5.93 
aT 2a <> 1.12 


4.71, 8.02, 9.48 

5.14, 8.45, 6.10 

4.496, 7.667, 9.153 

6.82, 7.48, 7.16, B = 
102° 33’ 

3.80, 6.41, 7.61 

5.93 

4,54, ...., 6.86 

5.41, ...., 12.08 

7.84 


3.98, ...., 5.01 


ort NDF NRE ee 


- bo 


_ 
Cl sco so oe SS SC << 


-_ 


no -_ 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Lattice constants 
































Substance System, struct. type Space. | ice | ee _ Mol. 
group 
a, b, c, Ax. ang. 
PbO (yellow)........ thomb. Vie 5.50, 4.72, 5.88 4 
PROP Res ose 2kie tetr., SnO2 Dih cS) Aa I) 2 
ra oo ey pene ERE eub., Cuz0 OF 5.38 2 
PDMPOs)2 sce as os hea PUL a gee 57 oe 9.66, 5a tat 3 
Tt ab gee curt wean cub., NaCl OF, 5.97 4 
PROS. eas... rhomb., BaSO Vac 8.45, 5.38, 6.93. 4 
PhSe.. do: ge Seg ow cub., NaCl Oj, 6.14 4 
PRT ON aS oe ncts foe cub., NaCl OF 6.34 4 
PhwOa.:. 2s, AM tetr., CaWOs Ch 5.44, ...., 12.01 4. 
PdAse...............] cub., FeSe dud 5.970 4 
PdO Ss bsetemwies ss tetr., PbO Din 3.209, ...., 5.314 2 
Tifa} Os See WARE a hex., NiAs Din 4.070, 5,582 2 
Pd be wece tats ee ee cub., FeSe Te: | 6.439 4 
Pabes Bek betaine hex., NiAs Din 4.127, ...., 5.663 2 
| 
Pd Teste ).s ok. oe hel eX: Pee D4 4.028, ...., 5.118 1 
TO Mh Ge Eee he tetr., Caer... ..c.0.25 Din 8:85, 527 688 2 
Pris ott ne eee hex., CeF’3 Dé 7.061,. pean s 6 
{ 

POaGSe. Sow oe tes ees cub., CaFs OF 5.36 4 
Preset oaks seat ae hex., LagO3 Dea 3.851, ...., 5.996 1 
PreOi dccwe.se ue ant Cue ed | > Qr Rees ose 10.98 
PiAss. fo oc. eens cub., FeS2 Ti, 5.957 4 
PRB hs cok eee Cube reer | li BB ace sacened 10.35 4 
PP anos s- oe OR 8 cub., FeSe Th, 5.683 4 
Pipes ts > 04-0 Tae hex., GdI2 Dia 3.537, ...., 5.019 1 
Pb... 00 atest A hex., NiAs Din 4.130, ...., 5.472 2 
PtSbe..............] cub., Fede rf 6:428 : 4 
POSS Ae ieexaahoany hex., CdIs Ds 4 3.724, ...., 5.062 1 
PON. choad cee oveh | DEX, INAS 4.103, .}<. 2 
PBL OR. Sines ea dss ci ae hex., CdIo 4.010, .... 1 
RbAI(SO4)2.12H20 . . .| cub. 12.20 4 

ih Uy ee | cub., Nacl 6.868 - 4 





ae whe lad > fy 
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Substance 


RBC1Os (320°C)... 
RbsCo(NO2)6..-..... 
Rb2CuCls.2H20...... 











System, struct. type 


eub. 


tetr., (NHs)2CuCls. 
2H20 


cub., NaCl 
cub., NaCl 


-| eub., CaTiOs 


tetr., KN; 


rhomb. 
or appr. hex. 
tetr. 


| cub. 


hex., KaPt(SCN)« 
rhomb., K2SOx 


hex. 


.| hex., Fe2Os 
.| cub., FeSe 


tetr., SnO2 


.| cub., FeS2 
.| cub., FeS2 


cub., FeSz 
hex., CeF; 
cub., Tl2O3 


cub., As2O3 
rhomb. 


cub., NaCl 
cub. 
cub. 


cub., NaCl 


Space 
group 














X-RAY CRYSTALLOGRAPHIC DATA (Continued) 


Lattice constants 


Mol. 
a byl c, § Ax ang: 
6.571 4 
9.27, 5.81, 7.53 4 
7.65 
10.73 4 
ZSle 2-4 S00 2 
5.63 4 
7.325 4 
4.52 1 
6.36, ...., 7.41 4 
18.08, 10.45, 7.38 18 
10.45, ...., 7.38 9 
4.497, ...., 3.707 1 
9.83 4 
6.75, ...., 10.47 1 
5.949, 10.391, 7.780 4 
10.144, ...., 6.409 3 
5.47, @ = 55° 40 2 
3.574 4 
4.51, ...., 3.11 2 
5.57 4 
5.921 4 
6.360 4 
6.98, ...., 7.15 6 
10.85 16 
7.466, ...., 20.89 6 
11.06 16 
11.39, 11.48, 3.89 4 
6.130 4 
11.59 6 
9.90 16 


4.44 4 
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Lattice constants 





Substance System, struct. type Space Mol. 
group 
a, }, c, Ax. ang. 
Bo2O8e gos. tat-Fe cub., TOs 1 9.79 16 
SiC; (Eton ae eae hex. Ce 12°78,.c0 ss e008 15 
SiGh (1) ie ee hex. Ce 3.095, -caeeekpnlay 6 
SACU (IE, essen hex. Ce 3.095, ...., 10.10 4 
SICACIVE) ig iontiaeie. cub., ZnS Ta 4.348 
SICA CV dite eee he@ey- 2 YY. e ost be 43.15, a = 4° 6’ 51 
Subse We oceans cub. Th 11.99 8 
SiO2 (6 cristobalite) | cub. Oj}, 7,12 8 
(290°C) 
SiO2 (@ quartz)...... hex. Dé or D§ | 4.903, ...., 5.398 3 
ai: (8 ge hex. Dior De | 501, eee sac 
00° 
SiOz (@ tridymite)...| rhomb. Dén 9.88, 17.1, 16.3 64 
SiOe (8 tridymite)....| hex. Din 5.03, ...., 8.22 64 
SOPV ANON: Cpe Sete ecsa: Saneaeoe ot: Cz 5.14, 10.73, 8 =| 4 
(° 
SmPMo12040.30H20. .| cub. 0}, 23.1 8 
SnAgtiert beceeos.: cub., NaCl Of, 5.708 4 
SnsCuai.....2/2!2 ss esters ob. VhR ya b.ARaatecee 17.91 
Sally) hss Ape eat cub. fire 12.23" 8 
BHO es Sanavacierrae s tetr., PbO ee B77 aseiey Ae y) 
SnOa.shis25eSERB oh tetr. Diu 4.72, 3.16 2 
is ey een: Amer ee hex., CdIz Dig 3.639, ...., 5.868 1 
Snileteae tne cub., NaCl fh 6.285 4 
SiGe rs wert tetr., CaC2 Dit 5.81, ...., 6.68 2 
SrCO; .| rhomb., KNO3 Ve 5.13, 8.42, 6.10 4 
BnGile ie miata cub., CaF O}, 7.00 4 
SrCl2.6H20.......... hex. Ch 7.906, ...., 4.07 1 
ENS Bele eee cub., CaF2 of 5.86 4 
Sr(NOs)o.........055 cub., Ba(NOs)2 Th 7.81 4 
SO...) .:53.00) oobi NaCl h 5.10 4 
$r02.8H20........ tee ae. OE een 6.32, ...., 5.56 yf 
Sr(OH)2.8H20.......| tetr. Din 6.41, ...., 5.807 1 
SrMo0O, tetr., CaWO, Cin 5.36, .., 11.94 4 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 














Substance System, struct. type pre 
. 

Syd Te Ge eee etree Pag) He Sas aati 
Scum oe eerie 2 cub., NaCl OF, 
SrsOUes dec sts wat: thomb., BaSOs Vi 
BISA Meeis Susan oa cub., NaCl OF 
SrTe. .| eub., NaCl Of, 
SrTiO; wis piotiele 6 cca sieis cub., CaTiO3 0}, 
Sarl cee cv. ees cub., CaTiOg O}, 
YO. vA Hees WHO NDE MO eevee os eee 
HENS, Riad eee hex., ZnO Om 
UO: Peers | eae cub., TOs Th 
ThiO7.. Nai", Ray OT ee ener 
TRE Ag3 \6 0G SR oe tetr., SnOz Dit 
(015 cub. O}, 
TUS AE ee Ricrbe | A ee 
SBeBilani fialere! fei stiretsGire «+ toilet) 2h Paes Ties cncscces 
(U0. gage ae cub., CaF O}, 
MADPAcsa dao... . cme ees MS, Ty Wort oe ett 
S002 >, Ch ea cub., NaCl 0} 

Ri DUpw gle pe IF. come 
(th op ok ee cub., NaCl OF 
HTC) se Gee cub., NaCl Oo}, 
TiO (anatase)...... .| tetr. Di 
TiOe (brookite)......| rhomb. vi 
TiOe (rutile).........| tetr., SnO2 Dih 
SEGeice ses sss. hex., FezOs Déa 
BEL SGs plete cg. ce 2» « hex., CdI2 Dia 
Lt hed See hex., Cdl» Dig 
TiTes...............| hex., Cdle Di, 
TIAI(SO4)2.12H20... .| cub. Ti, 
13) Ri csi OO | OL 
Lisi ees, BAR .| cub., CsCl O} 
Mipiaees..s....>..| rhomb. Vi 
denies sess. ss.) CULL, CaCl O} 


1511 


Lattice constants 


a, ~b,) ¢; 


~ Mol. 
Ax. ang. 





8.36, 5.36, 
6.23 
6.48 
3.92 


4.09 
4.53 
3.0652 3.» 


10.70 
10.55 
AID, 2 oes 


15.48 


4.32 
5.85, ....5 


5.59 
11.25 
4.311 
12.00 
[4.40 


4.235 





S518; ek 


9.166, 5.436, 5.135 


#3 8s cia 


5.37, a = 56° 48’ 


D.8005.2 5 =. 
O.CiLne. 2, 
6.539, .... 
12.21 

3.98 

3.97 


6.80, 6.78, 7.52 


3.84 


6.84 


a a 


_ 


4.94 2 
16 


3.77 2 
32 


a 


5.28 


9.37 


2.95 


, 3.533 


, 3.397 
, 3.774 


~~! = = DS DY CO FF 


~ — 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 





Substance 


LACS ee ours autviatere 


YAU OS ro ene ty 
UBIASs Ones sieseavas 
Zn(BrOs)2.6H20.... 


PAOLO TR GRE Atiee ts eaee 











System, struct. type 


rhomb., BaSO4 


cub, KC1O4 


cub. 
cub. 


cub., CsCl 


cub. 


.| cub., CsCl 


cub., Tl2O3 
cub., Cal'2 


.| rhomb. 


cub., NaCl 
cub., NaCl 
tetr., SnOe2 


.| hex., Fe20s 


hex. 


.| hex. 


tetr., SnOz 
hex., MoS 
tetr. 

cub., CaTiOs 


cub. 


tetr. 
cub, 


cub., T1203 


tetr., ZrSiOu...... 


tetr. 
cup. 


cub., ThoOs 


cub., MgAleOu 
cub,, Zn3Ase 
cub., (NHa)2PtCls 


hex., NaNO3 


Space 
group 
’ 











Lattice constants 


Ax. ang. 


a, 70, )7e 


9.42, 5.88, 7.50 


7.61 


1072 
8.58 


4.198 
10.57 

3.84 

10.52 

5.47 

11.42, 13.15, 8.02 
4.30 

4.28 

4.54, ...., 2.88 


5.43, a = 53° 53! 


2901, ...., 2.830 
99,66. 09 422 


4.86, sees 2.77 
3.18; say) deco 
3.212, ...., 7.880 
3.67 


10.72 


1.76;, «, colety Ahead 
5.49 


10.60 


6.88, ...., 6.03 
7.95, see sq Leen 
10.43 


7,126, ...., 6.197 
10.39 


8.090 
5.81 
10.31 


5.704, a = 48° 6’ 


Mol. 


=~ wo NY NRK DS NH Fk >, }. PL 


= ~ 
ao POD 


oO 


Tied ke) i ee 
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X-RAY CRYSTALLOGRAPHIC DATA (Continued) 
Lattice constants 


Substance — | System, struct. type ote | 
a, b, c, Ax. ang. 


7/8: 2 RRS ReRr rae ar hex., CdCl Dea 6.31, a = 34° 48’ 


























1 
FRR ect oe cub., MgAl2Ox fh 8.108 8 
ZnCreO4. 0... 26.225 cub., MgAloO« Oj}, 8.323 8 
(ATU CR A Ce DAE tetr., SnOs Dih 4,715; .5%.2,.d.131 2 
ZnF e204... 000.060 cub., MgAlsO« Oj, 8.403 8 
MOV. Ved. HA hex. Of 3.25," 0-4} 5.23 2 
ZnO.Fe2O3.......... AU, bea is es Cob a bOhore te cade 8.41 8 
ORS). can. Fl. rhomb. ys 5.16, 8.58, 4.92 4 
yous? | eee a MUD ip AMSAT [iy [ae eideesieits.s 5.68 2 
_ GnS(a) (wurzite)..... hex. ZnO Cra 3.84, ...., 6.28 2 
' ZnS(8) (blende)......| cub. T 5.43 4 
VS BaOmab A eek. § beer Re er 8.58, 6.73, 4.76 4 
2nSO4.7H20.........| rhomb., MgSO4.7H20 | V4 11.85, 12.09, 6.83 4 
par igh te monocl. Con aan 6.23, B = 2 
2 52’ 

‘1 eub., ZnS Te 5.65 4 
ZSiF6.6H20........ hex., NiSnCls.6H20 | Ci 6.27, 2 = 96° 5’ 1 
ZnSnFs.6H20..... ...| hex., NiSnCle.6H20 | C} 6.54, a = 95° 51’ 1 

© Z0SnOs ess. - 1) 0 as Bm CU ML 8.650 
Visit 8) ye eee cub., MgAl2O4 O}, 8.65 8 
PBRA Bites cn seks: > cub., ZnS T4 6.07 4 
ZnTil's.6H20........ hex., NiSnCls.6H20 | Cj 6.41, a = 96° 20’ 1 

ANTI Sek Foo BUDA de xt as et) ok ROBE 5 ccs 8.460 
Zn2TiOgs.............] cub., MgAleOs Oj}, 8.46 8 
ZnZrF's.6H20........ hex., NiSnCle.6H20 | C3 6.57, w = 96° 5’ 1 
Mee Boils ech VU | cub., NaCl OF 4.73 4 
CHEN et cs inet cub., SnI4 c 10.32 8 
DEN a eat he pies «2 oat: cub., NaCl h 4.61 4 
ere CROnO. | treechesssas 5.21, 5.26, 5.37, 8 = 4 

80° 32’ 
16.08 i eee Thy luli dell Olcaiiy eat FAR ae OOM i oes 5.16 4 
ZrO2....0000...04-..| cub., Cake O}, 5.07 4 
oS en + A a: one) eee ey 3.598, ...., 5.875 
8 hex., Cdl Ds, 3.68, . «17 ,»15.85 1 
JE OEE ee hex., CdIz Ds4 3.79, 0, 6.18 1 
MOMS i :....... rhomb. ve 3.72, 14.61, 3.67 4 
UMUAL, ce eer sets te SOTO ete | lone patnen 7.61 8 
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Lattice constants 
Crystal™|""Space ||| 3. as Saas Mol. 














Name Formula 
system Ou) 
ss mo a, b, c, Ax. ang. 
Actinolite......... er ne cole mionocl.) |i poeeane 9.8, Be 9, 5.27, ps 
103) 
Aenigmatite a0. \ |i teriateta: : cae + tricltn Tall. ae 18: 3, 18.3, 10.6, 2 = 
96° 30.8 Fe 96° 30’, 
y= 113° 30° 
‘Analcite.....22.2.5 NaAlSieO6.H20 CUD BAL al sayceeeee 13 
Andalusite........ AlsSi0O5 rhomb. Ve 7.76, 7.90, 5.56 4 
Anhydrite.,...... CaSOx rhomb. | Vy’ 6.22, 6.96, 6.97. 4 
Anthophyllite..... H2Mgz(Si0s)s rhombs—Ilaaceaee 18.52, 18.04, 5.27 
pai. on: ate OC hee | 08, Vy eae 2 
Apophyllite.. .... a i! Oo ee ene 12.71, .<2<5.40.86 
2. K 
Aragonite.........| CaCOs thomb. | V} 4.94, 7.94, 5.72 4 
Atopite: <.52-cned (Ca,Mn,Na)oSbe |cub.  |......... 10.27 8 
(0,0OH,F)7 
Babingtonite..... 2.125 abtacdonee sate. trick cpl 2 tee 6.73, 7.54, 12.43, a = 
112% 22° ee 0a~ 
48’, > = 86° 9 
Bastnasite........ (Ce,La)FCOs hex. Dn 7.094, ..,., 4.859 3 
Benitoite......... BaTiSisO9 hex. a seen 6.60, Fis POSTE 
Beryl'y. peeve BesAle(SiGs)6 hex. Din 9.218 kale 2 
Berzeliite.........] NaCazMneAssOi2 | cub. =| ......... 12.36 : 
Bixhyitessccee eee (Fe,Mn)203 cub. Ti 9.365 16 
Boracite, cess ae MgeCloBis026 rhombs: “his..s5 Sees 16.97, 16.97, 12.00 8 
Bornite} ieecacn CusFeSi Cubs Tel cee 10.91 
Calcite)... . 89.8 CaCO; rhbdr. Ds; 6.361, a = 46° 6’ 2 
Cancrinite........ 3Si04AlNa. hex. | eoeneek 12.60, ....., 5.18 
CaCOs3(?) 
Chalcopyrite...... CuF eS: tetr. Ve 3.726, ...., 5.194 1 
Chondrodite.... . vee rionh monocl. Ci, 4.733, 10. oe Re 87, 2 
S104)2 a = 109° 
Chromite... ..... (e,Mg)Cr20s cub. Oj; 8.35 8 
Chrysoberyl... ..| BeAlzO« rhomb, vie 4.420, 9.390, 5.470 4 
Chrysotile....... HaMgsSi209 riombs™ ||... os sceae eos 18.5, 5.33, 8 = 
° 16’ . 
Cinnabar......... HgS hex. Dé or D§ | 4.14, ...., 9.49 3 
Clinohumite...... Mie giMet, ,OH)]2 | monocl. | C3), 4.745, 10.27, 13.68, 2 
a = 100° 50° 
Columbite........ Gre Pes Cb, Ta)s) }THOmDI nN | |. cae 5.082, 14.24, 5.730 
Cordierite........ MeaSisOrs 2Al203 | rhomb. |......... 9.78, 17.1, 9.33 
Covellite: 2c; ess cleanest. an hex. Hh 3.802, ...., 16.43 beet) 
Cryolithionite..,.,| NasAleLisF12 GUID. 2 POM | Seah 12,19 
Cumengeite.......| PbCloCuOzH2(?) | tetr.  |......... 15.17.) . coegiaeeee 
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Lattice constants 


‘ a Crystal Space 
Name - Formula system mace Mol. 
a, 6, c, Ax. ang. 
Cyanite.......... AlsSi0s tril. | C} LO lt DBO hace 
Danburite........ CaBoSi20s TS ag | ee 8.75, 8.01, 7.72 
Batolite. .0 525% 3: CaSi03.HBO: monod *|ae., 00. 9.64, 7.62, 4.82, B = 
90° 9’ 
Davynite......... 35i0,AlNa.Ca el ener 12.80,,.5.., 5.35 
(SO4,Clz) 
Dietzeite......... Ca(IO3)2.CaCrO. | monocl. |......... 10.16, 7.30, 14.03,8 =| 4 
- 106° 32’ 
Diopside......... CaMg(SiOs)2 monocl. os 9.71, 8.89, 5.24, 8B = 
; 2h 74° 10° 
Diopfase......... CuHeSi0g exe PE Rec 14.66, ...., 7.83 
Dolomite......... CaMg(COs)2 | MR | C8 6.02, a = 47° 30° 1 
sanalyte....... (CaTiOs,NaCbOs) | cub. ~  |......... 3,826 
Enstatite PRRs. 35 area g5i0s rhombi. Wascceoece 18.20, 8.86, 5.20 
Kpididymite...... NaBeSizs07(OH) |rhomb. |......... 12.71, 7.33, 13.62 
ee BeSi03.HA102 monocl. |.........| 4.63, 14.30, 4. 71, B= 
100° 1 6’ 
Eudialyte......... (Na,Ca,Fe)sZrSis | hex.  §|......... 13.01, a = 66° 44’ 
O1s(OH,Cl) 
Eudidymite....... NaBeSi;07(OH) MOnOSI BIL, fa;,<h1sh. 12.62, 7.37, 13.99, B = 
103° 43’ 
Finnemanite..... . 9PbO.3As203. cy Sane op) | Sea Be 10.21 ., 6.97 1 
PbCle 
Fluorite.......... CaF2 cub. OF, 5.451 4 
Garndt: .. BA be (Fi “4 ee 3Alz cal ow 11.40 g 
LE OT ee A tei ee ile Gi ., 5.06 
Granerite......... HeFe7(SiOs)s MONO. IL duke ee, 9.4, 17.9, 5.27, p= 
ca 74° 
Granite.......... AlzCas(SiOs)s | cub. | OF 11.83 Ss 
Haematophanite.. . ds apie ete ceals|t... . sie TS8Oj. 26 15.23, ..5 3 
e2U3 
Hardystonite ..... Ca2ZnSieO7 12.19 eae || Ss .| 7.83, ...., 4.99 
Haiiynite. jG Se Ege |, 2G ie eee) Gea 9.04 
PSE Wita ics... Be3(Mn,Fe)3 eb: MIE ont. 8.25 
(Si0s)3MnS 
Hematite......... Fe2Q3 hex. DS 5.42, « = 55° 17’ 2 
Hemimorphite. ...| Zn2Si0u.H20 Thombs “i... 5. 8.41, 5.14, 10.73 
Heulandite....... HsCaAleSicOrs. Mono It sete 7.54, 17.97, 15.91, 
‘ 3H20 B = 83° 34’ 
Hornbiende....... H2(Ca,Na,K)o-3 monocl. |......... ca 9.8, 17.9, 5.28, B = 
(Mg,Fe,Al)s5[(Si, ca 74° 
Al)Os]s 
ine» sala Mg{Ma(F,OH)Is | rhomb. | Vif |4738, 10.23, 2085 | 4 
5104) 
ae eers i... o- hex. |Di, | 4.535, ...., 741 4 
Iimenite. .| FeTi0s thbdr. | C2, 5.40 2 
Jacobsite. . ...| (Mg,Mn,Fe)Fe20, | eub. O}, 8.42 8 
Fan hilite.. TT KAISiOx hex. ASO ccs. 5 cs 15.59, ...., 8.59 
rite... ..... HoMg7(SiOs)s HOTIOULS + Talcd oo vs 9.7, 17.8, "5.25, B= 
ca 74° 
1515 


: - =? 
HANDBOOK OF CHEMISTRY AND PHYSICS 
X-RAY CRYSTALLOGRAPHIC DATA (Continued) 




















cast 5 Lattice constants 
rys pace . Z 
Name Formula system group Mol. 
a, b, c, Ax. ang. 
Bautanites:.... 5. Ca(I03)2 monoel. | C5), pee 192; 3S 4 
Magneto-plumbite.| 2(Pb,Mn)O.3Fe203| hex. = |......... 6.06, ...., 23.69 4 
Marcasite........ FeS. rhomb. VE 3.35, 4.40, 5.35 2 
Mauzeliite........ (Cus ae Stet) Cob t= Ie seereee 12.30 
14 
Melilite......... Sree) Meal) [Pah gemma | Sie at A ivav ernie Sots 
i, 7 
Meliphanite....... an eec Abe iA Resaninaa | ee oe VA, pekugacae 
7 : 
Metacinnabar..... HgS cub. T4 5.84 4 
Metavoltine...... KsH;7(S04)s. Hex.) e sathigeyyne 19.43, ,....., 18.60 8 
3FeO3H3.H20 
Miersite......-... 4Ag1.Cul cub. Ta 6.35 4 
Millerite.......... Nis net indr.) [Cov | 5-055, a = 116° 36" 
Mimetite......... oe .3As205. hex see [Maen eke 10,01,)...., 7.28 
Monticellite....... CaMgSiOg hombre |paseecees 4.815, 11.08, 6.37 
Mossite... J)... Fe(Cb,Ta)206 tetr. Dih aT DLS 2 
Muscovite........ KHeAleSisAlOn2 monool.» |f oan. 3. 5.18, Re 20.04, B = 
95° 3 
Natrolite......... ee ie rhomb. | C', 18.19, 18.62, 6.58 8 
Nephelite.........| NaAlSiOg Ke taggh™ elt RAR: 8 ae 10.09, ...., 8.49 
Neptunite. . ak hes pe cae Sis MONIC oN bier che 16.54, Va 10.04, 
: 106 : B =115°3 
: laa abana Me(F.OH)»Mg: | rhomb. | VIS | 4.70, 10.2, 8.72 4 
Olivine. }... #21... (Mg,Fe’’)2SiO. rhomb. | Vj, 477, ...., 6.00 4 
Pentlandite....... (Ni,Fe)S cub. OF, 10.00 : 32 
Perovskite........ CaTiO; cub. ob 3.80 1 
Petalitte. 55.4... LiAISi04.3Si02 monool. (|i we... ces Lede pte 15, Lids 
B= 
Phenacite........ Be2SiOg BOX tea fal oases AY 7.684, 2 = 108°, 1’ 
Plumboferrite.... . PbO.2F e203 ROX, aecepal « «tga hed 11.86, -, 47.14 42 
Polydymite.......| NisS cub. Oj, 9.65 8 
Pseudo-boleite. .. . he ho tetfao Nh eas erek 15.475 jac okee 12 
Pseudobrookite... .| FexTiOs thomb. |. ...., «+5 9.78, 9.80, 3.65 
Quartz (a@)....... SiO. hex. Dj or D§ | 4.903, ...., 5.393 3 
Pytiteuccncocc« 2. |\heus cub. Th 5.404 4 
Rhodonite........} MnaCa(SiOs)s trick MnP t 77, 12.45, 6.74, a = 
85° ee B 94° 4’, 
y = 111° 
Ratile, S:80.25.. TiO2 tetr. th 4.58, ...., 2.95 2 
Scapolite......... nNasAlsSiOuCl+ |tetr. | Ch, —_‘{12.72, ...., 7.66 2 
m CasAleSisO25 
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aac | Cr Re s Lattice constants — 
| Name Formula pete eh Mol. 
: a, 56, c, Ax. ang. 
Scheelite.......... CaWOs tetr. Cin 5.24, ...., 11.38 4 
Sillimanite...... . .,.] AleO3.Si02 rhamb. }.......-. 7.43, 7.58, 5.74 
Skutterudite......| CoAss cub. Ti, 818) 8 
Sodalite.......... NasAlsSis012Cl Clie. el cats mest 8.87 
Spinel... .| AleMgOs cub. O}, 8.09 8 
Spodumene....... Liz0.Al203.4S5i02 | monocl. |........, oa ake 5.24, B = 7 
Staurolite........ Fe(OH)2.2Al2Si0s | rhomb. VE 7.82, 16.52, 5.63 4 
Sulvanite..»...... | CusVSa eub. Ta 5.370 1 
Tetrahedrite..... . CusSbSs Pit Se a a geen 10.32 
Thortveitite...... Se2SizO7 manoels’ |... os. +54 ok 8.58, 4.74, B = 
103° 8’ 
Titaniite: ............. CaTiSiOs mamiotl. ||. cee. ts 6. 5, 8.70, 7.43, B = 
119° 43° 
Topas; .....°08."DRL AlaF2Si04 rhomb. viT 4.64, 8.78, 8.37 4 
Woetmalne sees. |s.. 80... .... hex. Cy 16.23, ...., 7.26 
Tremolite......... H2CazMgs(SiOs)s }monocl. |......... <= rag 5.26, 6B = 
3S Ul 
Tridymite (a). ...| SiOz thomb. | Dj, 9.88, 17.1, 16.3 64 
" (8)... -| SiOz hex. 3 5.03, ...-, 8.22 64 
, Trimerite......... Be(Ca,Mn)Si0g |hex.  |......-.. 16.11, ...., 7.60 
Tysonite.......... (Ce, La... .)Fs hex. Din TAPE 2 280 6 
Vaterite........:- 1'CaCOs MEE: Ppt [sod ee 4.120, ., 8556 2 
— le Sa Raa at 4 oh Se 2 11.89 
a SS Pe teers PI Pala eras « 27.33 20 
Willemite......... Zn2SiOs 8 ee eee ae 8.63, a = 107° 45’ 
Wollastonite. .. . .. CaSiOs sOGNOe. el... cs oy ee aa .35, 7.08, 8 = 
Mircteter ee. 25182. 15.2) |... 22.3 et Pe ee od 8811, 7.3. 6.234 
Zircon. . .| ZrSiO« tetr, Din 6.58, ...., 5.98 4 
Merat-orcanic CoMPouNDs 
g Lattice constants | 
Substance System, struct type poe Mol. 
a0 Oc, ang. 
Aluminum 
acetylacetone...... monoel Ch, oa! 1, 7.42, 16.5, 8 =| 94 
8° 54’ 
ium 
chlorofumarate monocl. Cy 9.30, 6.70, 6.735, 8 = 2 
108° 25’ 
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g Lattice constants 
Substance System, struct. type te he tase Mol. 
? a, b, c, Ax. ang. 
Ammonium 
‘ 1 7.00, 7.44, 6.56, a = 
hydrogen fumarate. | tricl. Cj 107° i,’ B= 117° 2 
58’, y = 69° 16’ 
oxalate + 1H20....] rhomb. ys 8.06, 10.34, 3.82 2 
Barium 
formate: «ance. ok rhomb. vi 6.78, 8.89, 7.68 4 
Beryllium \ 
oxalate -+ 3H20....| rhomb. vi 6.37, 7.53, 12.45 4 
oxyacetate:..../.. cub. Th 15.72 8 
oxypivalate........ monocl. Ci, 10) int 35.4, B= 8 
oxypropionate..... erie) (ere cs dy a 16.00, 9.76, 9.15, B = 2 
116° 7’ 
Bismuth 
chloride thiourea... .| hex. G 14.81, @ = 111° 54’ | I 
cobaltieyanide hex. Dey 9.13, a = 100° 30’ 1 
thiourea 
Calcium e 
) formate. AGS. 2.07 rhomb. Vi 10.16, 13.38, 6.26 8 
Chromium x 
acetylacetone...... monoel. Cr io {ie 16.5, B = 4 
Cobalt at 
acetylacetone...... monocl. CS, mr on C1638 = 4 
Cupric 
formate -++ 2H20.. .| monoel. Ch, 8.952, 6.726, 8.235 4 
Gallium ot 
acetylacetone («). .| monocl. ch, on aot Asan 4 
at (8)...| rhomb. ; Ce 8.20, 13.1, 16.3 4 
“ (y)..| thomb. Ch, 15.71, 13.74, 32.76 16 
Germanium ; 
tetraphenyl........ tetr. Va 11.60, ...., 6.85 2 
Indium 
acetylacetone......| thomb. aus 8.24, 13.4, 16.5 4 
Iron Z : 
acetylacetone......| rhomb. Cy 15.74, 13.68, 33.0 16 
Lead 
FONMatO.a cs. ce cshye rhomb. va 6.52, 8.75, 7.41 4 
tetraphenyl........| tetr. vi 12.06, ...., 6.50 2 
Lithium 
acetate. cc ...esees rhiiah, OL hearse eosesaveie 12.80, 11.63, 7.43 12 
butyrate... <srusy hex. es ie Msss 5c : 48 
iso-butyrate....... Ae or oS.) OM Do ogee 19.75, ... -,9.25 24 
Caprylates.c cise ce) MERE Fo FB His che scs waters 42.1, -..., 10.9 72 
crotonate......... anes |e ie Wien 6 6 eae 24.8). ims 48 
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Lattice constants 























System, struct. type rte Mol. 
a, 6, c, Ax. ang. 
Lithium 
formate. ?)...':27.. POC yey ts 5 ., Oe I: 7.61, 6.03, 4.87, B = 4 
95° 42/ 
“+20... .| rhomb. Cee 6.49, 10.01, 4.85 4 
"a costes Rear LR OE se ee ee ae ts ae 32 
urate, 2.00) fh ey OR le ol ae en Bee 0 Renae OO 24 
ap act ae iste) | Ee | Reon Tf. SOBs ses ie 48 
epiel bt. ..200c.. eT et lseaksomedr , ee Oe 72 
oxalate.....00.. 00. aHomDpee semen a) A eg a: 6.58, 7.74, 6.61 4 
et oe mb. By eee ae A rere 12.15, as is 
8 Cat ee ORs he UD oc iliss Mapes a O2/5; Rs 4r8: 2 
trimethylacetate...jcub., eee e meee ats 18.56 36 
undecylate........ COE (2), ena S| aT | 41.8, 2-.., 9.2 48 
undecylenate...... HOGS)  Wanietebte |” ts hee ed: 52:6, 8219.5 a2 
SROGGS csclesk ts: « eeu) WE | SS ONT 24.5, ...., 9.4 32 
pperaleraia SERS ir Shomp:(P)aseeiwen «I! Race neck 11.7, 8.70, 6.93 4 
‘anganese 
acetylacetone...... ao hi oe an eee ee 1,. 7.68, 16.5, B = 4 
9° 24° 
Potassium 
acid chloromaleate.| rhomb. Wisc 7.62, 15.74, 10.95 8 
| Lo LN. Lo aya ieee] Soe Ae an eee 7.614, 10.70, 7.80 4 
chlorosulfoacetate, :| rhomb ue 8.58, 8.60, 23.76 8 
mesotartrate + Stu Mos Sat oh 8 kaon eee: 7.02, 6.90, 11.02, a = 2 
2H20 05° 44’, B = 102° 4 
52’, y = 61° 46’ : 
rhodium oxalate... .| hex. Dior D§ *} | 14.28;.5...,)20.25 6 
Rubidium G 
POFETALC cn sp dies « hex. Dor DS bl revive eee oale 3 
Scandium 
acetylacetone...... rhomb Chy or VE | 8.20, 13.52, 16.15 4 
Silicon 
tetraphenyl........ tetr. V& or Df, | 11.50, 6.97 2 
Sodium 
acid acetate....... cub. Th 15.9 24 
uranylacetate...... cub. Ts 10.69 4 
Strontium - 
formate... ose. os rhomb. yi 6.86, 8.72, 7.24 4 
T : + 2H20...| rhomb. yi 7.30, 11.99, 7.13 4 
hallium 
mesotartrate....... ye RS Se a ee ee ee | 13.26, 16.12, 7.63, 4 
a= 75° 54’, B= 
Tih 86° 37", 7 = 82° 14’ 
~  tetraphenyl........ tetr. vi 11.83, ...., 6.42 2 
Orcanic Compounps 
Aconaphthene ....... 0 eh a IEE Pa: | 8.32, 14.15, 7.26 4 
Acetaldehyde ammonia} hex. Dia 8.18, a = 84° 50’ 6 
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Latti ‘tants 
Sahetanee System, struct.|. Space ice “a 12.) Mol 
type group 7 
‘ a, b, c, Ax. ang. 
’ Acetamide:s,. cuca . guj «ah _..| bex. Ce 8.05, « = 91° 17’ 6 
" Acetonyl DYTTOObse eet tetr. ror Cy 10.09, , 23.85 4 
Acetylenedicarboxylic acid..... monocl® } } Waseca as 7. cae 9. 04, fi 62, (Be =) 4 
716% 
Adwpic acid... ...0.0... eae. monocl. Ch, 0 2 de .16, 10.02, 6 ‘i 2 
Aminoazobenzene (p)......... Wonocl,/<shgi| Meech ae 18. “09, b. 604, 14. 18; bi 4 
: : -B = 81° 49 a i 
Aminophenol (0)........-..2.- thomb. vi 7.26, 7.71, 19.51 ar 
«oe paclidig: oa usage: rhomb. | Ce 6.14, 11.10, 8.38 | 4 
“4 (aap). ee hed. rhomb. Che 8.25, 5.32, 13.06 | | 4 
4 (B =p) e eee: rhomb. Gus 12.07, 11.85,5.82' °° | 6 
Anthraqene.:... 5-5. thir Sees «|. monocl. Cs Be 6.02, 11.18, B=] 2 
1254 8 . 
Apshrequinnns Nes OHNE rhomb. heres. 12.05, eh Pe pal mee 
fabinope.... SG, Rekha. | ee ed tobe f 6.48, 19.30,4.31 | 4 
Azelaic acid (a)... 00.0000... monocl. Con BA 27.14,B =|. 4 
“c “ (B) Deis, arbor ate 4 monocl Con Ws 27.20, B = 4 
; : 
Azobenzené ..2.............0. monocl. Con Me es ieee Dee 4 
Awotoluene’(0)k jo... ..5. eh rd.) |. Apy aneted-f <- Ci, aa 93, ae 14.55,) 4 
Behenolic acid................ monocl. Ch, or OF, pte ae tas e 50:10, 4 
Benzene (—20°C)............. rhomb. vie 9.76, 7.39, 6.85 4 
Benzene hexabromide. ...... ... | monoel. Chh een oe 17.3, Boawipo® 
“« hexachloride.......... monocl. oh ie 16.68, B= . 2 
Bengil 4, <pveke cu taas pee hex. Dior D§ | 8.15, ...., 18.46 3 
BONZOIGIAEIO ae sis.0s rd Marsaceh monocl. “Pel ieuracdens ye 5.18, 21.6, B =qui4 
97° 5’ 
Brassylic acid.......... 0200.5 monocl. Ch, es ae 37.95, 8 =| 4 
Bromostearic acid............. monocl. Ch, or Ch, My aes ta 52.84, 4 
Matechoh teu che sees Meat monocl. Ch, aed He 74, 5:48, 6 =| 8 
Cellobiose (d).........:...0005 monocl. Ci pei 13.2, 111, B=) 2 
Colaloaeh, ack: ccana pay eth 1. Aaa ees 7.79, Vs.) 10:26 4 
A hydrates: Shade net monool>, "sbi tse ee 8.14, 10.3, 9.14, 8=| 4 
62° 
sf yatural./5.<iots vent monods, Tldlngver ae ake ae 10.3, 7.9, B= 
4e 
Chlorobromobenzene (p)....... mononbyyen't diwaaytboaes 15.15, 4.12, 5.81,8 =| 2 
113° 
Chloronaphthalene tetrachloride | monocl. —  |........... 8.245, 10.1, 15.78,8 =| 4 
(a) 116° 12/ 
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was pacts] | "Lattice constants 
Jol Space Mol. 
Uy} 
ee a, 6, c, Ax. ang. 
Cinnamic acid (vane), Peary 4: monocl. ) SSPEe VSS? et ae 4.26,8=) 4 
Cyclohexane-e-diol-1, 2.0... ... rhomb. vit 7.62, 8.55, 19.57 8 
Cyclohexane-8-diol-l, 4. ......-| monoel Coh oe 21.2, 7.27, B =| 6 
Cyelohexane-y-diol-1, Ae monocl, Con _ Be 9.92, 7.23, B=} 8 
Oyclohexyl diacetate-1, 4 (8). ..| monocl. oot 1356, 58, scaahe in | digi 
Dibenzalpentaerythritol,. ..... hex Dé US Pier Ley 3 
Dibenzyl........... ae monocl. Ch ae 6.18, 7.74, B = (lye8 
Dibromobenzene (Oo Soe, ee ee monowl, f. «|i sa. foe ey aoe 5.80, 8B =}! 22 
- Dibromotetrametyletiane De MM (Seb wee Ss, See 10.45, ...., 8.14 4 
‘ 
Dichlorobénsené ii M5.1.. monodly |  - |aagcc en -be: “ee 216, 5.88,8=| 2 
{ - 7.8, 12.3, 13.9, B= 
| ee Ss hard tetractilor- |p onocl. ct or 13.9, B 4 
oe 3 13.8, 4.4, 62, B=} 4 
| Dicyanodiamide Pa BO Dis * monocl. Ch 90° 35° 
Diethyl phthalyl ketone... ..... tetr DS 7.25, ...., 20.47 4 
Dimeslivle «44.2. 4)... 45 §-|.-- monocl. CE a te 22.25, 8 =| “4 
. ee ammonium ry, tl a (Pees knees As 9.06, ...., 14.12 2 
_ _-chlorostanna 
Dimethylethyl Me ifoniian Chloro-} cub.@?) jo emetic e ce 12.80 
stannate 
__ Dimethylurea (1,2)... ...+:.-.. thomb. OL 4.53, 10.9, 5.14 2 
' Dinitrobenzene (or. ATI... monoel. Cin eee ae 7.45, B=) 4 
< (m):.<.....-.-.| Thomb. yis 13.3, 14.2, 3.82 4 
“ 11.3, 5.55, 5.8, 8 = 
(pie. tage. d.-: monocel. Chix 99° at 5.8, 8 2 
4, 6-Dinltro-1, 3xylol.......... monocl, Oy psc Rico 
Diphenic acid.............5... THOME TE Nepeleyen de bee ay Ut 8 
Diphenyl.. | 2h eee ee monocl. Con oe a3 1 957, B= 2 
Diphenylbenzene (p).........-. MoOnUGr Be ||| ecumes dee et 5.60, 13.59,8 =| 2 
Ng 
Diphenylbutadiene..,.........]-.....00.06:- Ch, ie Soca 
Distearin (a, a@’).............. hex Qj Cee SH 190 8 48 
: 1 11. 60, 9.05, 8 = 4 
ena Oe Eee ee ae 115 487 
~~  Durene .| monocl. Coy ety 17, 7.03, 8B =| 2 
Hlaidic acid! 25.6... 6.06... fatz..(?)} ~ | Seeeoest... 26:5,)..252, AO 16 
Ephedrine hydrobromide (4)... .| rhomb. Vs 24.68, 6.93, 6.78 
“ “ ())....| monoel. c2 12.74, 6.20, 7.62, 8 = 





100° 48’ 
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Lattice constants 





System, Space 
struct. type group 











Ephedrine hydrochloride (d)... . | rhomb. yi fat as, pal 
“ te 2.64, 6.15, 7.34, B = 
(D....| monoel. C3 102° 6” 8 

S| hydroiodide (d).....- rhomb. vs 11.39, 6.83, 15.62 

= *$ ts eee rhomb. y3 25.66, 7.33, 19.14 
Exythritole(i)< 5. s2h6. 24.02 --- tetr. Ch 12.76, ...., 6.83 8 
Bihane == Stade k- habs hex. Di, 4.46, ...., 8.19 2 
Ethylene diamine sulfate. ...... tetr. Di or Df_ | 5.96, ...., 17.99 4 
a oxide dicarboxylic acid | 1 onocl. cs, _— bie 6.89,8=| 8 
Hulytine: % 43 44-8886 2-- cub. Ta 10.272 4 

5 8.48, 5.73, 19.24,8 =| 4 

Fiuorene:. 33.%.=:---ef4s->- - monocl Ch 101° 53” 
ATi (1) RR EO to thomb. ys 8.06, 10.06, 9.12 4 
Fumaric acid.........-..-+-- monocl. Cth 10 6.61,8) 6 
Glnoond (228. Seek e. rhomb. ys 10.40, 14.89, 4.99 4 
Glutaric acid (a).........2...- monocl. c. 104, 50h See ee 
aft OO 10.06, 4.87, 174,8=| 4 

(.) es oa monocl. Con 132° 35° B 
Glycine: 4: 3126 £5 % -t54---- monocl Cin “i ae aac ell Ue 
: 1 7.67, 5.44, 5.12, B=) 2 
Glyoxaline.¢7.5601.,..-<- Js.-= «- monocl Cu 63° 11’ 

“ 4-sulfonie acid......| tetr. Vip. |_| 1.08, 2. seem 8 
Guanidine carbonate........... tetr. Di or Dj | 6.95, ...., 19.45 4 
Harmine. 2 ay ie sac5s casas Phomib. |. | Pckewecdtess 19.22, 9.57, 5.78 4 
Hexaminobenzene.......:..---|+-s+ereeeeees O}, 15.14 16 
Hexabromobutylene..........- monoel. Ci Sr on 0, 10.0,6=| 2 
Hexachlorobenzene....:......- monocl. Ci ae 16.61,8=) 2 
Hexachloroethane............- rhomb. viv 11.51, 10.14, 6.39 4 
Hexadecanedicarboxylie acid . . .| monoel. Ch, oe ee 25.10, =| 2 
Hpabodnhenwes hexabromide | cub. Th, 10.49 4 

8 
7 at hexachloride | cub. Th _| 10.07 4 
) ; ne 
Hexamethylbenzene........... triel. Cj ~ er ie ie as, J 
y = 119° 34’ 
Hexamethylenetetramine.......| cub. T4 7.02 4 
Haxine (cet) esse coh eae bee thomb.  _—ifs....... _.| 3.51, 4.26, 11.6 1 
(UBT. genus tes babe monocL  2J.286h%. .|3 P 4.61, 12.0, B = 1 
1 ‘J 
Hydrazobenzene..........---+- THOM Picasa ena 11.10, 9.93, 9.33 4 
Hydrobenzoin, iso-..........-- monocl. C3 pe 5.81,8=| 2 








eee oe, 
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r ; Lattice constants 
, ~ System, Space 
Substance utrtit. type group Mol. 

a, b, c, Ax ang. 

Hydrocinnamic acid........... | monocl}- | 22292... 12.90, 9.20, 6.98, B= | 4 
103° 36’ 

Hydroquinol....... 2.2.2.2... monoeti = fcc 2 PML. — 5.22, 8.13,B =| 4 
10 

. i. 11.30, 15.17, 4.336, - 

Todobenzoic acid (0)........... monocl. Ch, B = 90° 43° 47” 

. Po Geis. ce... -. monocl. CG. 6 206, 4.683, 2514 | 4 
UPL >, a hex. Cg or Cz, | 6.87 2 
Todosuccinimide............... tetr. Cior Ci | 6.29, ...., 15.55 4 
co | Ol ei monocl. Ci, 6. Ang B20, 0, 19.7,8=) 8 

“ 2 6. ic 9.11, 6.83, 8 = 2 
: Of eas ee monocl. Ce 06.6° 
“dihydrate (i).......... monoel. oo a8 ea tee ee, i: 
Laurie acid............ ee... monodl, ee FF gitsaed “E * 
9.38, 1 95, 3.48, 8B =| 4 
2 eae monoel Ch ore ae 
‘ae 7.49, 10.14, 7.12,8 =| 4 
2 Oe ae monoel Chh lit 7 
OS oS i rhombi] |). eS im eet iS ie : 
: y .36, 5.33, 5.14, a = 
Malonic acid: .-.. 22... 25. ... tricl. CG 94°56’, 8 = 103° 56’ 
y= 71° 3 
* hres 2 agile = Thoms) = |2 0c a8 8.70, 11.53, 17.05, 16 
B = 90° 
Ln rhomb, vi 8.66, 16.58, 5.501 4 
tog ae ee ee Q _ | 7.62, 18.18, 5.67 4 
Metaldehyde. .. tetr Cf 10.35, 4.10 8 
Loo Lh ae cub. T% 5.89 4 
Methylbixin.................. monocl. Con 10.56, 13.4, 20.62 4 
Methyl glycoside (a).......... roomic’? |. Mt — ow ron : 
ea -93, 11.84, 6.17, 8B = 
oxalate................] monocel. C3 cs 6.17.6 
- 0 tl ela lillie rhomb. Vs 6.89, 6.96, 8.45 4 
2 7: = 
“— xyloside (8-d) .- monocl. 874 eae 7.74, B 2 
Monoamyl ‘ammonium bromide pee Ta Oem, SRN es 5.00, ...., 16.95 
n) 
* ‘¥ sates eh Eee ae 5.01, ...., 16.69 
n) 
< “ rive hoe RI Aa eee 8 Se GIS... 5.3 At A? 
n) 
Monobuty! ammonium — et eee Boe ees ye 6.02). 245 15.23 
n)| 
~- < ee neyg fT ee Reser ae top $02, 01485 
n) | 
se = 7 i. hi eg peers ae GAS... 2.; 10.00 
n) 
Monodecyl ammonium ey Mies meee. £2 | 5.18, ...., 28.09 
n) | 
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P 5 Lattice constants 
Substance bie pace. |____| Mol. 
a, b, c, Ax. ang. 








Monoethyl ammonium bromide.| monocl. — |... ..---- - ae Shee Gadk te 
+ “a ghierd ‘hex | | |i tiaeeee =< T1383 Bee 
platinate 
Monoethyl ammonium chloro |hexs.  =— | ------- ++ 724s an al 
stannate f 
Monoethyl ammonium iodide...| monocl. =| ...----.--- yn 6.63, 4.81, 8 = 
° 54 
Monoheptyl ammonium chloride| tetr. = =| ----------= 4.96, ...., 21.09 
n ety. 
Monoheptyl ammonium iodide | tetr == J ------- = + => 5.18, ...., 21.82 
n : ; 
Monohexy! ammonium brome Katt: ee Weeeencce os 4.93, ...., 19.78 
n) 
og a Gulerie tetrs = |) i aR 4.98, ...., 19.55 
n) 
“s s vee rh odd MT BAAS Scere Sen 5:18, %.-5.19.50 
n) 
Monomethyl ammonium alumi-|cub. =| ------- +++ 12.44 
num alum 
Monomethy] ammonium bro- rT he ee Soe ace 5.09, ...., 8.76 
mide 
Ss % chlo) | tere op alscehmesb~s 4285 cg Deke 
ride : 
“s = ge %e gehloro-| hex. 7") «|. styaemek ~~ 8.31, a = 48° 46’ 
platinate 
Monomethyl ammonium chloro-| hex. = J «-- + + se 8.42, a = 50° 14’ 
stannate 
Monomethyl ammoniumiodide.|tetr. = = =—S | - «+--+ eee 5.12, pe ae 
triethyl ammo- Chit sb m dene eee 13.51 
nium chlorostannate 
Monomethyl triethyl phosphon-|cub. «sess 13.93 
ium chlorostannate 
Monooctyl ammonium iodide (n)| tetr. = J ---ee2 ee eee 5.18, ...2u), Oe 
Monopropyl ammonium bromide| tetr. J ---- +--+ 4.57, cies aagee 
n) 
Monopropyl ammonium chloride| tetr. =| ---- +--+ ++ 4.48, ...., 7.40 
n 
Menepecrsh ammoniumiodide |tetr. |  |------+---- 4.85, . 2 csp udhoo 
n 
Myristic acid... .....% sfai.4.-- hex.. /| =|] <eeWE.. 57.4, .-.+5 114 72 
Naphthalene...........-2.---- monocl. Chr oe ae 8.68, 8 = 2 
bi tetrabromide...... monocl. Ch et ne 13.25,8 =| 4 
- tetrachloride...... monocl. Ci a ey 14.20,8 =) 4 
Naphthol (a@)<-.. 2.4 .-0 0d. <= Monod: = ae cane eee 13.1, 4.9, 13.4, 8 = 4 
117° 1 
POND as cercencans acta MONG.) . hewaunod-ke 11.70, 4.28, 17.4,8 =| 4 
119° 48” 
Nitroaniline (0)........--..6++ rhomb. ci 10.09, 29.44, 8.52 16 
- (7g) «3c d ak 4s 4 PHOT. Ce 19.23, 6.48, 5.06 
Nitrotoluene (p)...........---+ | rhomb. Vi, 10.1, 11.18, 12.3 8 
Nonicosane........0..0020063- | rhomb. vis 7.45, 4.97, 7.2 4 
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: ; Systern Lattice constants 
Substance struct. type oo | ee Mol. 








a,.0; ¢, Ax. ang: 























Bea '...| 3.50, 436,150 . | 1 
eer ot Be 3.87, 4.72, 14.4, B = ‘1 
120° 
fed 6.10, 3.61, 12.05,8 =| 2 
2h 106° 12’ (Wood: 
. 6055 57, 11.9, B 2 
“ “UO, D.0l, 11. , = 
oe ; + 2H20. 2.22.22. monocl. Con 106° 12’ 
Oo RS Se Se ee Se (ee ee 9.41, 5.00, 45.9,8 =|] 4 
50° 50’ 
Pentabromofluorethane........ rhomb. vis 11.84, 10.75, 6.55 4 
Pentaerythritol............... tetr. Cre 6.16, ...., 8.76 2 
x tetraacetate....| tetr. Cth 1218, ....1 5.58 2 
i tetraformate....| rhomb. * | Vie 19.80, 9.90, 11.70 8 
4 tetranitrate. . ..| tetr. vi 9.38, ...., 6.69 2 
cz, 21.35, 10.77, 7.84 8 
BSI}. 5 3.35, 4.31, 10.3 1 
al SORES S o\0 - 3.86, 4.61, 10.0, 8B = 1 
120° 
Vi 7.43, 4.97, 46.2 2 
ve atase doce 8.60, 6.11, 19.24,8 =| 4 
98° 15’ 
14:2, 4.90, 101, 8B = 4 
| Con 101° 
Phenylaminoacetic acid (act.). . .| rhomb. Cw 15.2, 5.05, 9.66 4 
; Phenylbutyric acid (y)........ monocl. Ch, : te a » 10.3, 8=) 4 ; 
Phenylpropionie acid (8) (hydro-} monocl. 5 32.2, 9.83, 5.54, B=} 8 
cinnamic acid) ‘th 101° 13’ 
Phenylvaleric acid (4)......... Py oS eee |e eee ee (?),, 213, 1132 4 
Phenylene diamine (0)........- monocl. Sh Sw 11.76,8=) 4 
* ‘. a heey ee rhomb. Vi 11.97, 8.14, 23.61 16 
wm G.c...s.f mono. — fo, ~ |829,5,89:24828=] 8 
Phthalic acid'(o).............- monock| |). ss. fytJ... _ a. 5.10, B='|. 2 
“anhydride (0)......... thon.) OTe es 7.74, 13.66, 5.86 4 
Piorie acid. ........... ie rhomb. an 9.25, 19.08, 9.68 8 
5 s 9.93, 4.82, 22.12, B = 4 
Pimelic acid............1..... monocl. Ch 130° 40’ B 
. 8.14, 5.64, 18.4, B = 2 
q Quaterphenyl......0.....1..... monocl. Cy 97° 
y SeeeenGl tien... <- ceed...) mono; |... 6.04... 6.83, 8.53, 6.45, B =| 2 
110° 57’ 
SS Cee a ee hex, Ch 22.07,....., 5.62 18 
| eed ee ae hex. C} 16.24, ...., 5.53 9 
, 
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et, 5 Lattice constants 
system pace 
Substance struct. type group Mol. 
a, b, c, Ax ang. 
Quinol sy) ssiaciottes gu tamil monocl. Ch, ee 5.20,.8.11,8=) 4 
Quingne.(@)\o5 oc. sae yo Petes ek oe monocl.f) PS staveue ats 11.40, 6.43, 6.85,8 =| 4 
| 93° 20° 
Rhamnose hydrate......+...0-|eceeeeeceeeee C3 7.84, 7.84, 6.61 2 
Resorcinol. Vf! ih. SOA. rhombs! essen tons 9.56, 10.5, 5.68 4 
Saccharose..225.. 20 994. 5.5 MOnOC (Pease cars eee re be 8.00,B =| 2 
Salicylic acid...........2..... monoel >” ||. sacnecseas iy 4.93,8 =| 4 
1° 22% 
Sebacic acids... ..ceecn esses monocl Cn a are SS i 
Sorbase Mek Saree crave ee ote ey Pee ate eens aya ys 6.12, 18.24, 6.43 4 
Stearic aclddd.G sess. vhlatharns monocl C3, or Ch, py 7.381, 48.84,| 4 
a Sy B)i caus dye zeaeteer fae = lle ioe, Ht afe a Pe |e PRR ee oes 5.68, 7.39, 50.7, B=} 4 
60° 
Stearolic acid). .........%.... monocl. C3, or Ch, *obke sone” att, * 
Stilbene, . hast thd leer. « monocl. Ch, ue 5.73, 16.0,8 =| 4 
FEF sla. nO eros oft oat aces aie pseud. rhomb.}........... 12.20, 5.72, 29.0 
Strychnine CVI eat ae. rhomb. yi 11.92, .12.13,,11.30 4 
Suberic acid............-00005 monocl. Ch, 10.1) eae 
Succinic acid (@).........-...- monocl Coy ie pri ee meg 
“ “ 5.06, 8.81, 7.57, B=| 2 
(8) kote srac eerie monocl Ci, 133° 37° B 
Ce anhVONiGG. oaawvern= aes rhomb. Ce or Vi, 6.95, 11.66, 5.41 4 
Suocinimide n5.. cen. ce So 00s rhomb. Vi 7.50, 9.60, 12.75 8 
eres . 7.18, 9.71, 4.98, a =] 2 
Tartaric acid (dl)............. triel. Cj 82° 20, B = 11s° 0’, 
y = 72° 58’ 
- ee ee tte Has aay oe tricl. C} 8.09, 10.03, 4.81 2 
“ “ 2 7.70, 6.04, 6.20,8 =| 2 
(77 apgye sat pen ele Ris monocl. CS 100° 17’ 
as POE mb80-) as. sds trick fis ecte enue 9.24, 6.33, 5.45,a =| 2 
wot 30’, B = 78° 0’, 
= "79° 30 
Tetrabromodimethylethane..... tetraus.4 | Etioetse.. 8. 306, UL2Ta 4 
rhomb. ViK 11.70, 10.44, 6.57 4 
Tetracarbonic acid methane, | tetr. Ch 9.12)... 5 hgtd Ore 2 
Tetramethy! ester 
Si Soir cela ce thomb. vi 11.73, 10.37, 6.50 4 
sym.) 
of ae tena rhomb. viF 11.61, 10.35, 6.51 4 
unsym. 
Tetraethyl ammonium iodide. . .| tetr. 8 8.87, ...., 6.95 
Tetramethyl ammonium bromide} tetr. Din 76. aenn 
a a perchlorate | tetr.... «ss [nn scaeauces 8 290, ...., 6.006 


Ms 4 chloride | tetr. Din 7.78, ...., 5.53 
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Lattice constants 


System, Space 
Substance struct. type group Mol. 
a, 6b, c, Ax. ang. 





Tetramethy! ammonium chloro- 





platinate| cub. =~ Ss... - s+ 12.65 
A “ chlorostannate} cub. OF 12.87 4 
os “ iodide tetr. Diy, 7.96,.0). dx5 5.75 
= “permanganate | tetr. Din 8.439, ...., 6.019 2 
ee methane.......... cub. Of 12.48 8 
Tetranitromethane............ cub. TiorT, | 9.2 4 
Tetraphenyl methane.......... tetr. Vi 10.86 2 
Thallic dimethyl bromide....... tetr., b.c. Dit 447, ...., 18.78 2 
= = Se amobloride. 5... tetr., b.c. Dit 4.29, ...., 14.01 2 
ms Sf apedodide sca2r-'5:5 . tetr., b.c. Dit 4.78, ..2.,13438 | 2 
Thiophene (—170°)............ POS EC, gx ty pats Sigs y 7 Sea IE 5 + 
Sp rhomb. vis 5.50, 7.68, 8.57 4 
COR) ae ee pseud. rhomb.|........... 12.80, 5.68, 28.4 
Toluidine (0)... 2 coeds cad. 'a0)- rhomb. yi 6.50, 7.48, 23.62 4 
Toluolsulfamide (0)............ tetr. Ch 183 2079.15 16 
Tribromobenzonitrile (2,4,6)....} monocl. Ch 12.50, 10.30,4.87, 8 =| 2 
135° 36° 
Trichlorotribromoethane. .. ,. .. | rhomb. ViE 11.77, 10.44, 6.54 4 
Triethy! ammonium Promos.) Unek.e 6 eos Jee. 8.56, ...., 7.49 
Bordo <0; | BEX.) 9 Pace tae ae 8.38, ...., 7.08 
iS -% iodide Sarai bes eee POP RYE! 8. RE 
“methyl ammonium COLNE at Mw! (BPS eee 13.51 4 
Trimethyl aia ohloke: | ak 
ammonium chloro- | cvb. 6 
xe Fenris a ; : Ty 12.19 4 
ethyl ammonium cub. 
chlorostannate Th 13.17 4 
Trimethy] sulfonium chlorostan-| cub. = ~—‘|....--..--- 12.41 
nate 
Trimethylene trinitroamine..... rhomb. Vi 11.63, 13.25, 10.78 8 
Meany ds. seis «fg asc si. 2 3» monocl. Ch pn ng 14.1,8= | 2 
Triphenylbenzene (sym.)....... rhomb. viT 11.12, 19.8, 7.6 4 
Triphenyl bromomethane...... hex. Dsq 10.8, a = 81° 30’ 3 
Triphenylearbinol............. a as eee: eee oe 16.5, , 8.8 6 
Triphenylmethane. . PR PERRIN: co.) ts capatiee odes 15.16, 26.25, 7.66 8 
4 Triphenyl Shenck. eS. eee hex. Déa 11.1, a = 107° 42’ 3 
Tyrosine hydrochloride (d)..... monocl. Ce rig aay 
jo. ee a tetr. Vai 5.670, ...., 4.726 2 
(os es Pe rhomb. eek cheeses s. 5 oe See 4 
OTS A re ed ae Dads 2 iat ete Va 9.21, 12.48, 5.56 4 
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PHOTOMETRIC QUANTITIES, UNITS AND 
STANDARDS 


Photometric quantities and units are also given in the section Quantities 
and Units under the sub-division Light. 


Candle (or International Candle). The candle is the unit of luminous 
intensity. It is a specified fraction of the average horizontal candlepower of a 
group of 45 carbon- filament lamps preserved at the Bureau of Standards. 

Lumen. The lumen is the unit of luminous flux. It is equal to the 
flux through a unit solid angle (steradian) from a uniform point source of one 
candle, or to the flux on a unit surface all points of which are at unit distance 
from a uniform point source of one candle. 

Illumination. Illumination is the density of the luminous flux on a 
surface. It is the quotient of the flux by the area of the surface when the 
latter is uniformly illuminated. 

Least Mechanical Equivalent of Light. One lumen at the wave- 
length of maximum visibility (0.556) equals 0.00161 watts (=0.000385 gram 
calories per sec.); one watt at the same wavelength equals 621 lumens.  ~ 

Relative Visibility: The relative visibility factor for a particular 
wavelength is the ratio of the visibility factor for that wavelength to the 
maximum visibility factor. . 

Values of the relative visibility are given as a part of the specification of 
the standard observer under Colorimetry. 

Efficiency of a Source of Light. The efficiency of a source is the ratio 
of the total luminous flux to the total power consumed. In the case of an 
electric lamp it is expressed in lumens per watt. 

Spherical Candlepower. The spherical candlepower of a lamp is the 
average candlepower of the lamp in all directions in space. It is equal to 
the total luminous flux of the lamp in lumens divided by 47. 


FLAME STANDARDS 


VaLun oF VARIOUS FoRMER STANDARDS IN INTERNATIONAL CANDLES 


Standard Pentane Lamp, burning pentane...... ‘10.0 candles 
Standard Hefner Lamp, burning amyl acetate... 0.9 a 
Standard Carcel Lamp, burning colza oil....... 9.6 * 


The Carcel unit is the horizontal intensity of the carcel lamp, burning 
42 grams of colza oil per hour. Fora consumption between 38 and 46 grams 
per hour the intensity may be considered proportional to the consumption. 

The Hefner unit is the horizontal intensity of the Hefner lamp burning 
amyl acetate, with a flame 4 cm. high. If the flame is 1 mm. high, the 
intensity J = 1 + 0.027(/ — 40). 


EFFICIENCIES OF ILLUMINANTS 


The rating listed is the commercial rating of the lamp. The absolute 
efficiency is the equivalent power jin light flux (at 0.5564) per watt mput, 
Efficiency is given in lumens per watt input. 

















Lamp Rating, or Specifications | Ab, Eff, 
Aeetvlene, cant uece bey r @ 1.0 liters per hour .67) 0.0011 
Arc, Electric 

Carbon, Enclosed, d.c.. 6.6 amp., opal globe and 
reflector 0.0095 
Carbon, Open, d.c..... 9.6 amp., clear globe 0.0190 
High Intensity........ 150. amp., bare are 0.0298 
Magnetite, d.c.......- 6.6 0.0348 
es eae ea ene a 10 rk hate eh 
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EFFICIENCIES OF ILLUMINANTS (Continued) 























Lamp Rating, or Specifications Eff. | Ab. Eff. 
~Ajf i 
Gas’ biirner, Open flame..| Bray high pressure 0.22) 0.00085 
Gas mantle, Incandescent 
reas ty eee Reine} .578 lumens per B.t.u. 0.0031 
per‘hr. || 
tot? Beeseure) Oe .350 lumens per B.t-u. 1.2|:0.0019 
per hr. 
Incandescent electric 2. 
Carbon filament....... 4. watts per candle 2.6 | 0.0042 
Treated Carbon....... 1.25 watts per candle 8.0 | 0.0129 
Tungsten, Mazda C.... 40. watts, 115 volts 10.9 |.0:0176 
Tungsten, Mazda C.... 75. watts, 115 volts 13.9 | 0.0224 
Tungsten, Mazda C.... 100. watts, 115 volts 15.3 | 0.0247 
Tungsten, Mazda C....| 1,000. watts, 115 volts 19.3 | 0.0311 
Tungsten, Mazda C....| 5,000. watts, 115 volts 29.0 | 0.0467 
Tungsten, vacuum..... 10. watts, 115 volts 7.9 | 0.0127 
Tungsten, vacuum..... 40. watts, 115 volts 11.3 | 0.0182 
Mercury in Glass 
Low pressure, d.c...... 6.6 amp., 50-in. tube 135 0.0210 
Optimum pressure, a.c. 400. watts 35. 0.0565 
Mercury in Quartz....... 110: volts, d.c. (Are only) | 22. 0.0354 
Moore nitrogen vacuum 
tube.Ah:,. 2. SFr elle 220-v. 60-cycle, 113 ft. 5.21} 0.0083 
WAGPASGMAUND seb insel: os oie t | as bec os SE ois ts 5 COROT 4.8 | 0.0076 
Sodium Arc............./11,000. lumens 60. 0.0966 








INTRINSIC BRILLIANCY OF LIGHT SOURCES 


‘Brightness of source is given in candles per square centimeter. 











Source ied: 
em? 
Pe TiemMmont at. c200 ; KW. a. oc cones bate te one 107 
WENNER VENA CG cet ke rh ee oe ee Le Lee Aik. = 4 
Sea CMERUMISRIE ILC Scrat caitinnn: Bern og geese © GaTS << ate S 13,500 
Crater,’ High Intensity Arc 150 amp.. Saat OTS 8 gay 
OPT ar aT ES eh SES CR A TI neh Sl al A 0.4-0.6 
gas, argand burner............... hie oe ee ee sie 1.14 
soc rie. 0, C00 Sp Oh ta 0 eka Rg tl PS a a 1.2 
Mercury, High Pressure... 29/4) 6) >.. ‘. 27.0 
Mercury, LOW Pressure... cen ce ener “fe 4 27} 
Moon (Pull) eos... 2... ER: of) eae W. etd 0.25 
RR cular ley secs icon pa anh opp ees peetan ae eS 4.7 
IRMA ME ete. Gn, uke songs Mee ee eee bos ct a ar 840,000 
Bun cntex)y....0., 050.0. al... A.0008.:.. dgcehvaW... ... 160,000 
Tungsten at 15 lumens’ per watt.....//0b....dsguetwwd.... 380 
Tungsten at 30 lumens per watt. .2...0000....0luueumoy le... 1,550 
Tungsten lamp, 40-watt vacuum, filament... ..uuoo0..0.... 206 
Tungsten lamp, 40-watt vacuum, frosted- bulb. . } ; 2.5 
Tungsten lamp, projection 1000 watt, color ‘temperature 
I el ctslid Wesley PIR wigs. e aces bia oi t/a abeio (aetbietugeeuisve a, 5,8 2,065 





VELOCITY OF LIGHT (IN VACUO) 


(2.99796 + .00004) « 101° em/see. 
299,796. km/sec. 
186,284. miles/sec. 
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WAVE LENGTHS OF VARIOUS RADIATIONS 






Angstroms 
Cosmic Raye ee ee ne SR ant sec. oe a aoe 0.0005 
Gaming Ray6i. is odes a uuauebn thee eee ene so do oe ee 0.010-1.40 
CRA Vitor es COR Era ION a MER eta ae mae i oo eee 10-150 
tra’ Violet, below:..: .s.2. .cmeeong id. Reeth fo. cee | 4000 
Limit of suns U.V. at earth’s surface.......... sane eae 2920 
Visible(Spectium ..ic,3.2. asc. eitaieist 206... de ee 4000-7000 
Violet; ‘representative, 40G;ilimarts.:.. 0. SO oo ee 4000-4240 
Blue, representative, 4700, limits:../.............5...004. 4240-4912 
Green, representative, 5200, limits.................... .. 4912-5750 
Maximum ‘visibility: {5255.02.22 .: TRS RN Ves F 5560 
Yellow, representative 5800, limits. . 5750-5850 
Orange, representative, 6000, limits........ - . 5850-6470 
Red, representative, 6500, limits.................-.4. . 6470-7000 
Infra Red, greater thaniiiws. 82i.jaihae... 80...) 02.0) See 7000 
Hertzian Waves; beyondiic. &ficasiew.). 00s). oY Ae 2.20 xX 106 


BRIGHTNESS OF TUNGSTEN 


Characteristics of Straight Tungsten Wire in a Vacuum 
(Forsythe and Worthing, 1924). 














Temperature °K 
Brightness BS dt 
Candles/cem? dB T 
Absolute Brightness Color 

1000 966 1006 0.00012 22.0 
1200 1149 1210 0.006. 20.0 
1400 1330 1414 by OS 47:2 
1600 1509 1619 0.92 15.2 
1800 1684 1825 5.05 13.7 
2000 1857 2033 20.0 12.3 
2200 2026 2242 61.3% 11.2 
2400 2192 2452 T15T ED 10.3 
2600 2356 2663 347.0 9.6 
2800 2516 2878 694.0 8.9 
3000 2673 3094 1257 .0 8.3 
3200 2827 3311 2110.0 dao 
3400 2978 3533 3370.0 ches) 
3655* 3165 3817 5740.0 7.3 











* Melting-point of tungsten. 


COEFFICIENT OF REFLECTION OF MAGNESIUM 


CARBONATE 
(Benford.) 
Wavelength 4000 A K = 0.930 
Wavelength 4400 A K = 0.960 
Wavelength 5000 A K = 0.975. 
Wavelength 6000 A K = 0.975 
Wavelength 7000 A K = 0.975 
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WAVE LENGTHS OF THE FRAUNHOFER LINES 


Sun’s SprecTtruM 


At 15° C and 76 cm pressure. Wave length in Angstrom units (Fabry and 
Buisson system). 








Line Dueto | Wave length Line Due to | Wave length 
U Fe 2947.9 h H 4101.750 
t Fe 2994.4 g Ca 4226 742 
T Fe 3021. 067 Gg ee 4307 .914 
8 Fe 3047.623 ‘|| , Ca 4307 .749 
8 Fe 3100. 683 @’ H 4340. 477 
st Fe 3100. 326 PF H 4861344 
a Fe 3099 .943 b itp 5167.510 
R fe 3181..277 4 Mg 5167 .330 
Ca 3179 .343 be Mg 5172.700 
Q Fe 3286.773 bi Mg 5183.621 
P Ti 3361.194 Ea Fe 5269. 557 
O Fe 3441020 Da Na 5889 .977 
N Fe 3581.210 Di Na 5895.944 
M Fe 3727 .636 C H 6562.816 
Ee Fe 3820. 438 B O 6869 .955 
K Ca 3933. 684 a {9 7621 
H Ca 3968. 494 Oo 7594 
Z 3h) 8228.5 
“f 8990.0 
q 














WAVE LENGTHS FOR SPECTROSCOPE CALIBRATION 














Wave Wave 
Source Length Source Length - 
Potassium flame............ O.7699n)| 4; solaris... Juncus anton 0.52702 
Potassium flame............ 0.7665 | b1, solar or magnesium flame |0. 5184 
Wigan a 0.6907 | be, solar or magnesium flame |0. 5173 
Bi momreaes oui ee, 0.6869 || Mereury arc.............. 0.4960 
Lithium flame.............. 0.6708 || Mercury arc....:......... 0.4916 
C, solar or hydrogen tube... .|0.6563 || 7, solar or hydrogen tube.. .|0.4867 
WieraumgeeeG,. cc. sj. oe 8 0.6234 | Strontium flame........... 0.4608 
Di, solar or sodium flame..../0.5896 || Mercury are............1. 0.4358 
Ds, solar or sodium flame. ...|}0.5890 || G’, solar or hydrogen tube. .|0.4840 
i Bo ne 0.5791, | Mercury ar6e. .. sors ear ent 0.4047 
WUC TATOS SS, ses ay- 5 2 G.BaeO Wl tet> BOIRT. 2 toe eae ene ome 0.3969 
Mercury arc..........0..0. OO: 646010 Ky solaris ck. Pot. CISA 0.3934 
Thallium flame............. 0.5351 
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FLAME SPECTRA Jt SeAW 


_Listed below are the prominent distinct lines of the elements which are 
yisible in the flame spectra. Other lines and bands not listed are ordinarily 


visible due to the compounds. Wave lengths are in Angstrom units. Less 
prominent. lines in parentheses. 4 





Barium’: 7.5. 5535.53 || Magnesium,.} 4571.12 || Rubidium |4201.8 
Cadmium..... 4678.15 ene (5167.33) 4215.6 
meta 

(CdClz, CdBr2) | 4799.91 (5172. 68) 6298.6 

j 5085. 82 | (6183 . 60) 7800.3 
Caleium:.,.... 4226.73 || Potassium ..| 4044.16 | Sodium... |5889.97 
Cesium,...... 4555.5 (5782. 6) 5895.93 
4593.18 (5801. 9) Strontium. |4607.34 
6010.4 (5832.0) Thallium .|5350.47 

(6103 . 6) 7664. 








WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS 


The following table gives the wave lengths of the principal 
lines of the emission spectra of elementary substances, produced 
by the arc, spark or Geissler tube. 

Wave Lengths are stated in Angstroms and refer to air at a 
pressure of 1, atmosphere except in the Schumann region. 
‘1 Angstrom (A) = 10-8 cm. = 10-4 microns (”) = 107! milli- 
microns (mu) = 100up. 

Intensities of lines are indicated by the numbers 1 to 10, the 
latter, the higher intensity. For more complete tables the 
reader is referred to Kayser: Handbuch der Spektroscopie. 

Characteristics of the hnes are indicated by symbols following 
the intensity numbers, as shown below. 

The number of components of an unresolved line is indicated 
by the subscripts: 2, 3, 4 attached to the intensity number. 

Classes of spectra are indicated by the symbols I, Il, III 
etc. referring to lines emitted by the neutral, ionized or doubly 
ionized atom. These symbols preceed the wave length. 

Persistent lines are indicated by p. The most sensitive of 
the persistent lines by. P. These symbols follow the wave 
length, 

r, easily reversed 

n, broad or nebulous 

N, very broad and diffuse 

<, broadened toward greater wave lengths 

>, broadened toward shorter wave lengths 

2, 3, 4, etc. unresolved line of 2, 3 or 4 components 

I, II, III ete. classes of spectra emitted by neutral, ionized 
or doubly ionized atom respectively 

p, persistent lines 

P, the most sensitive of the persistent lines, 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 


EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Antimony (Continued) 
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Geissler 
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Wave length. 








Geissler 
tube. 





Wave length. 
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EMISSION SPECTRA OF THE ELEMENTS (Continued) 
Wave length. a a 
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ARGON, RED SPECTRUM 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Argon, Rep Sprecrrum (Continued) 















































Wave length. Porter Wave length. Spreng: Wave length. |’ eat 
6 119.5 2 6 660.7 3 I 7 503.87 p 4 
6. 121-7 2 6 664.1 3 I 7 514.65 4 
6 127.4 3 I 6 677.28 5 I 7 635.11 6 
6 145.4 — 4 6 684.4 1 I 7 723.76 5 
6 155.1 3 6 698.9 3 I 7 948.18 5 
6 165.1 3 6 719.2 2 I 8 006.16 8 
6 170.1 3 6 752.83 5 I 8 014.79 3 
6 172.9 4 6 756.4 iL I 8 103.69 3 
6 212.4 4 6 786.3 1 I 8 115.31 p 10 
6 215.9 4 6 871.29 4 I 8 264.52 5 
6 248.5 3 6 888.8 1 8 405. 6 
6 278.6 2 6 937.67 2 I 8 408.21 6 
6 296.8 3 I 6 965.43 p 6 I 8 424.65 10 
6 307.6 3 7 080.25 2 I 8 521.44 6 
6 364.8 3 I 7 067.22 p 5 17931237 10 
6 369.6 3 I 7 147.04 1 I 9 225.9 5 
6 384.5 +4 7 206.99 1 I 9 658.9 7 
6 416.31 6 I 7 272.94 3 I 10 640. 12 
6 431.6 3 7 311.6 1 I 11 590 8 
6 466.5 3 7 315.9 1 12 500 30 
6 481.0 2 7 353.32 1 13 505 4 
6 493.9 2 7 372.12 1 13 719 4 
6 513.7 1 I 7 383.98 OO Baas rR OO peat oe 
6 604.9 3 7 485.5 Ae Ue Chrcicreredak asc 82M ROC Monrs 
ARSENIC 
/ Geissler Geissler 
Wave length. | Arc. | Spark. | “4. Wave length. Are. | Spark. | “he 
y 629. le TOe.5. .. 2 074. 12 T, 016 d. 
827. DJ .itnaem..- 2 113. 2 3 0 BOE. ds... 
873. 8 5 Wea a... 2°134. 2 2 V DRER. 
878. 8 6.23.8 <> 2 144.2 4 I yobs. ws. 
926. 8 Oo Tea. Be - 2 165.5 4 2 CREE RAS 
952. S 2 Me.¢.:. 2 183.0 1 ly arte aoe 
956. o 31s 8: 3, 2 192.1 ate 20 Rik d.. 
963. 10 ote &.. 2 205.2 2 a ce Ca beo aes - 
984. 10. eo... 2 206.0 2. sco DOR 
1 00f. 10 OE Bek 2 228.7 2 1 Sore). 2. 
1 009. 10 O58 &.: 2 271.39 4 I phe ®.. 
1 081. ES sce ee I 2 288.14 p 10r OW raat ste 
1 093. PA an eer I 2 349:84 p 10r 6 4 
1 106. a oe 4 2 369.67 4r 5 4 
L-171.. i He SRS 2.370.77 4r 5 4 
1 208. BP, Pee I 2 381,20 4r 5 5 
1 267. AQ UE. 34 2 487.22 1 5 3 
1 287. a 2 456.52 4r ‘4 5 
1 700.2 Cire ae 2 492.91 2 5 4 
1 733.0 ee nam ne 2 602.9 nA A 2 6 
1 742.9 7 ee ees I 2 745.00 6r 5 7 
1 890. p ar) Wet ak I 2 780.23 p 8r 10 8 
1 936. p By Nee 2 830.4 oie + 8 
1 972. p SOM sade. I 2 860.46 4r 8 7 
2 031. UT i oa I 2 898.73 4r 6 6 
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Barium (Continued) 


— 00 OO EE 


jo eo i=) 
























Spark. 
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Wave length. | Arc.) Spark. | Wave length. | Arc. 
| 
I 3 262.4 Sas ae 5 680.17 5 
I 3 356.9 6b. WT 85 777.7 p [fer 
I 3377.0 8 5 800.34 7 
I 3 377.4 5 805.71 b5r 
I 3 420.3 I 5 826.30 7r 
I 3 421.0 10 II 5 853.7 8r 
I 3-421.5 I 5 907.6 6 
I 3 501.12 8r 2 I 5 971.71 10 
I 3525.0 6<| .... || 1 5 997.10 7r 
I 3 544.7 GANA. 2%. I 6 019.49 ir 
I 3 547.7 4n|.... || I 6 063.16 8r 
I_ 3. 579.7 _6<| 2 I 6 110.80 8r 
3 630.65 8<| 2 IL 6 141.74 10r 
3 889.32 5 2 I 6 341.70 Tr 
3 891.78 8<| 8r I 6 450.85 v 
3 892.65 5 6 482.93 Tr 
3 909.92 6<| 6< ||IT 6 496.91 |10r 
3 935.72 7<| 6< || I 6 498.77 8r 
3 937.88 5 3 I .6 527,32 8r 
3 993.40 8r 6 I 6 595.35 7r 
4 130.68 8r | 10r I 6 675.29 6r 
4 132.44 5 3 I 6 693.86 6r 
IL 4 166.04 5<| 10< 6 865.69 5 
I 4 283.12 8 8 I 7 059.96 8r 
I 4 323.00 ah, 1 If 7 120.30 6 
I 4 332.91 4>| 1 I 7 195.26 6 
4 350.38 8 5 7 228.82 5 
4 402.55 8 6 7 280.31 8r 
I 4 481.91 ie ie I 7 392.44 6 
I 4 488.97 7>|. 2 7 417.55 4 
I 4 493.64 b>). 2 7 459.7 5 
4 505.94 8 5 7 488.10 5 
4 523.25 8<| 3 7 642.9 5 
II 4 524.95 8 10< 7 672.10 7 
Il 4 554.04 P/10r | 10r 7 780.50 8 
4 573.88 6r 4 7 839.58 5 
4 579.66 gr 8 I 7 905.77 7 
4 599.75 6r 2 I 7 911.35 6 
I 4 619.98 5<j 1 8 120.5 3 
I 4 628.83 56>] 1 8 147.8 2 
I 4 673.61 7>| 2 8210.32 {10 
4 691.63 ir 4 8 559.91 10 
I 4 700.45 6<| 1 8 567.6 3 
I 4 726.46 8<| 5 8 582.1 4 
II 4 899.96 8 10 8 654.03 4 
I 4 902.88 Sais cor. || L 28° 790 67 2n 
Il 4 934.10 p|10r | 10r 8 860.96 4 
I 5 424.63 p| 7<| 3 8 915.00 4 
I 5 519.11 p} & 5 9 189.4 2 
I 5 535.53 P\10r 6 9 219.7 2 
BERYLLIUM 
IL 1 036.32 II 1 776.34 
If 1 512.30 I 2 056.71 4 
IL 1 512.45 I 2 175.72 10 
il 1 776.12 2 348.62 8r. 
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| Wave length. 
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9 370.1 
9 527. 
9 611. 
9 713. 
I 9 832 
10 002 
10 034. 
I 10 189. 
10 234. 
I 10 273. 
I 10 326. 
10 474. 
10 651. 
10 692. 
11 016. 
116. 
304. 
608. 
886. 
978. 
084. 
554. 
815. 
057. 
207. 
811. 
957. 
078. 
160. 
211, 
325. 
000. 
065. 
182. 
204. 
075. 
988. 
712. 
477, 
221, 
313, 
255. 
516, 
221, 
751, 
224, 
791, 
30 469. 
I 30 687. 
I 30 934. 


II 








ee 


2 BD DDH Or 02 DO OV 09 DD DODD HR OO DD DO 0 CO DR HR RO Or Ort WN RIOD: UIOHAwWwWAINwNoow 








oe 


HANDBOOK OF CHEMISTRY AND PHYSICS 


WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


BERYLLIUM (Continued) 





















































Wave length. | Arc.| Spark. | Wave length. | Arc.| Spark.|| Wave length. | Are.| Spark 
Te? 651); 10 10¢s) ||IL 4 674.55 a 8 15 393, @ fetes: 
TI 3 047.86 53 4 |i 5 274.28 ap 4 15 400. 
TT 3.181132; 9 10 10 283. 5 sae 15 951. 
3 131.97 9 5 10 674. 4 16.794. 2 
II 3 198.01 at 4 12 141, q 17 571. @hdb.e-. 
I. .3.275 57 = 5 12 329. 4 21 560. 3 i 
I 3,321.97 8 2 12 355. 6 21 897. 2H]... 
I 3.322.04 8 2 13 227. 6 22 239. 25 ‘ 
I 3 322.30 8 2 14 904. 3 23 097. 6 4 
TL 4 362.21 oe 7 15 006. | 3 23 110. 
4 572.69 8 1 15 013. f 
BIsMUTH 
670. A 1 2 627.93 8r 4 5 742.55 ees 
791. a 2 2 696.76 6r ay 4r 5 861.14 4 
967. 35 3 2 730.50 4r (2) 2r 6 128.1 4 
1 045. os 10 2 780.52 p | 7r 4 6 134.85 1 
1 051. 53 10 2 809.63 p | 8r 2 6 475.5 fe 
1 306. i 10 2 897.98 p /|10r 5r 6 476.2 Bes 
US 6 ss 15 2 938.31 p |10r 8r 6 497.5 =o 4 
1 346. as 10 2 989.04 p | Or br 6 600.1 43 7 
1 533.7 5 3 2 993.34 Or 4 6 809.1 Bh a 
1 776.7 3 4 3 024.64 8r 4r 6 991.1 4 4-Fe 
1 787.1 3 4 3 067.73 P| 9r 6r 7 036.2 2 
1 791.7 + 4 3 076.67 3 2 7 335.0 1 
1 823.5 3 5 3 397.21 5r 2 7 441.3 1 
1902.5 a 1 3 405.23 2r 1 7 502.3 2 
1 959.6 3 3 510.85 6r 5 7 838.7 3 
1 973.2 3 3 596.11 3r 4 7 840.3 2 
2 061.7 p 8r 3 3 695.53 ne 8 8 210.8 10 
2 110.3 8r 2 3 792.9 8 8 501.8 1 
2 113.8 3 aie 3 887.94 2 1 8 544.5 aie 
2 133.5 Wiohacare: 3 888.22 2 1 8 579.7 1 
2 134.4 8r 1 4 079.22 10 8 627.9 1 
2 143.6 at 2 4 121.52 6 4 I 8 754.9 2 
2 144.4 2 4 121.85 6 + 8 761.5 3 
2 152.9 7r 4 259.64 10 8 907.8 y. 
2 153.5 4r 4 302.13 10 9 058.6 2 
2 156.9 4r 4 308.20 4 2 9 342.6 4 
2 164.1 4r 4 308.56 4 2 9 657.2 10 
2 177.3 6r 1 4 328.6 3 9 829. 2 
2 189.59 6r 4 340.6 4 10 106 2 
2 203.1 4n. Zz 4 561.15 + 8 10 302 2 A 
2 214.1 3 1 4 722.2 10 5 10 540 1 4 
2 228.25 6r 2r 4 722.5 10 8 11 073 1 : 
2 230.62 8r 4r 4 722.7 8 8 11 556 1 4 
2 276.57 p | br 2 4 729.9 7g 3 11 711 10 4 
2 309.3 4N 4 733.8 ya he ee 11 995 1 4 
2 328.2 2n 4 797.5 yn 3 12.167 4 - 
2 400.89 8r 7 5 124.4 4 12 691 3 
2 4380.5 2n 5 144.50 6 14 332 3 
2 489.4 5N 1 5 209.28 10 25 554 1 
2 515.68 6r 1 § 552.24 8 3 
2 524.52 Tr 2 5 599.41 3 ee. 
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2 i=" ’ 

MM OHO See 

DOOM O19 HO.0000 ~ MOD WHHAWMORANDAOSH 


REGsseceesauseseueasss sacs veadseresoeaaees 


Et ret rt rt rt rt ONO ON ON ON OF OF ON ON OY OD 09 019 09 OD CD OD OD OD OD OD OD OD CD ED CD CO OD OD OD CD OD” 









HANDBOOK OF CHEMISTRY AND PHYSICS 


WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
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CADMIUM 
Wave length. | Arc.|Spark.|| Wave length. | Arc. Soak | Wave length. [ar Spark. 
396. ode d I 2 836.92 | 8r | 6N || I 5 085.82 |10r | 10 
847. sailed T” 2386503 6<| 3< || I 5 297.7 Sect ss 
1 369. » eee I 2 880.78 8r 6 II 5 337.49 3. =f 25 
1 397. «20 I 2 881.24 4r 3N 5 338.5 Seat 40 
1 462. 2 I 2980.62 | 8 | 6 I 5 339. Eee oF 
1 466. 8 I 3 080.83 | 8<| 3< 5 378.. ret | Poa 
1 472. 8 3 095.5 oz [e5< IL Sla7s ate 10 
1514. 20 3 129.23 ..-|- Sn |]TT 5 381.82 a 1o10 
1 628.7 6 T 3etSh 1% eter oe 5 497. .. | 10n 
1 707.5 8 3 185.53 a 5 I 5 598.8 3 mS 
1 747.9 6 II ~3 250.29 aoe Kee 5 604.7 2 as 
1 768.8 6 I 3 252.53 | 8<| 6n 5 637.3 ite) 
1 773.1 6 I 3 261.05 |10r | 7 I 6 031.4 Sy led 
1 844.5 10 3298.97 | 4 4r |i I 6 099.1 Rete 
1 853.0 15 I 3 403.65 p|10r | 10 I 6 111.5 Sai. 
1 873.6 15 ||II 3 417.40 10 I. 67136.12 Is 1 
1 9u0.7 6 I 3 466.20 p|10r | 8r || I 6 325.1 5 1 
1 921.8 2 I 3 467.66 8r | 10 I 6 329.94 5 te, 
1 939. 2 II 3 495.36 eo he ss II 6 359.93 a» 940 
T 1 942. 2 |IIL 3 535.67 ei pen I 6 438.47 |10 | 10r 
1 995. 3 I 3610.51 p|10r | 10r |:II 6 464.98 | .. | -10 
2 004.2 5 I 3612.88 | & | 9 J|II 6 725.83 ee Eh 
2 055.3 3 I 3 614.4 if h I 6 Wie 2n 
2 062.0 5 I 3 729.06 debt; Vee I 7 346.0 In 
II 2 144.39 P| 4r | 6r 3 852.1 ele 3 1. "% 384-3 2n 
Il .2 194.62 | 1 4r 3 940.3 5 I 7 399. 5 
2 239.86 6r 3 3 976.6 5 I 8 200.1 In 
II 2 265.03 p| 4r | 10r 3 977.3 5 I 10 394.6 10 
2267.47 | 4r | 2 3 988.2 4 I 11 268. 4 
I 2288.03 P\10r | 10r ||II 4 029.08 10° || I 11 630. 2 
2306.63 | 4r| 3 4 057.5 5 I 13 979. 10 
Il 2312.88 | 4 | 10r 4 094.8 4 I 14 327. 10 
Il 2 321.15° | 1 7 4 127.0 4 I 14 354. 8 
2329.27 | 8 | 6 IIIT 4 134.78 15 I 14 473. 8 
2469.76 | ..| 4 4 191.6 4 I 14 849. 2 
I 2 553.6 4<|. 4 216.9 6 I 15 154. 10 
Il 2573.04 | 4 | 10 4 245.6 4 15 258. mi 
I 2639.50 | 6r} in |\IT 4 412.31 10 I 15 711 7 
{ 2 677.6 8&2} 3n 4415.68 | 1 6 I 16 402 2 
12 7126 6<| in ‘|| I 4 678.15 {10 | 10 I 16 432 6 
‘IL 2 748.58 10 I 4799.91 |10r | 10 I 16 482 6 
I 2 763.9 6r | 3N {III 4 881.73 10 I 39 086 3 
ae Ee ee Se eee 
CALCIUM 
404. 6 1 562. eh. 2 a 3 soser 3. ah 
410. 6 1 667. oe feel I 2 275.5 1 4r 
537. 5 ||II 1 807.8 at @ I 2398.58 | 8 | Ir 
655. 6 II 1 815.0 ee 8 2 493.00 7 a 
669. 6 II 1 838. - 92) 2 899.78 9 bey 
688. 5 ||II 1 840.2 .. | 10 2 924.33 |i 8 ah Jos. 
718. 6 ||IL 1 843.7 ah I 2994.95 | 3 2 
832. 10 |\II 1 851.3 hh 8% I 2 997.31 [3 ) a 
840. 6 2 035. 4h wos. all I 8 000,87 07 2 
902. 10 2 040. 4} oss. A] I 8 006.85 | 4 Ob 
II 1 434. 6 II 2 103.2 2 3 I 3 009.21 2 2 
Ir 1 553. 7 mc 3 199.7 eS ie 3 119.66 oa 8 
IT 1 555. 82) ||II 2 197.8 3 3 II 3 158.87 8 10r 
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Catcrum (Continued) 



































Wave length. | Arc. Spar Wave length. | Arc.|Spark.|| Wave length. | Arc.| Spark. 
IT 3 179.34 6 10r I 4 455.88 p} 8r 8 6 449,82 5 3 
IL 3 181.3 4 10 I 4 456.62 p| 4 5 6 455.57 3 2 

Ip o-216.1 tT Goo 4 499.90 eo 20 I 6 462.57 6r 6 
I 3 225.8 4< I 4 526.98 6 5 I 6 471.68 5 5 

I 3 286.1 5 I 4 578.57 8 5 I 6 493.76 8 5 

I 3 344.49 5> I 4 581.45 8 6 I 6 499.64 5 4 

I 3 350.19 6>| 1 I 4 585.84 6 veee |] I 6 572.75 2 1 

I 3 361.91 Os) 21 I 4 585.91 2 8 I 6 717.7 8 2 

I 3 468.48 4<| .... |] I 4 685.2 4>| 1 7 148.18 |10 ae 

I 3 474.78 4<| 2... |] I 4 878.17 |10<] “8< 7 202.18 8 

I 38 487.61 6<| 1 I 5 141.65 8<| 3 I’ 7 326.12 8 

I 3 624.10 6 1 I 5 188.84 6 5 7 610. 6< 

I 3 630.73 6 1 I 5 260.39 4 3 II 8 498.0 8 

I 3 630.96 5 1 5 261.70 6 5 II 8 542.1 10 

I 3 644.39 |10 4 5 262.23 6 5 II 8 662.1 9 

I 3 644.76 5 go: |] I 5 264.23 6 5 9 251. 3 
II 3 706.03 6 8< 5 265.55 8 8 9 547. 7 
Il 3 736.91 6 10r I 5 270.27 |10 10 9 695. 7 
I 3 875.7 3 wet 5 349.46 10 5 I 10 345. 10 
II 3 933.67 P{10r | 10r 5 512.93 8 2 I 12 822. 52) 

I 3 948.91 4<| 1 5 581.96 8 4 13 038. 3 
I 3 957.07 6<| 2 5 588.74 |10 10 I 16 145. 2 
II 3 968.47 P|10r | 10r 5 590.10 10 6 IT 16 162. 2 
I 3 973.7 6<| 3< || I 5 594.47 8 6 1 16 200. 3 

I 4 098.6 4<| 2< 5 598.46 10 8 16 433. 1 

I 4 226.73 |10r | 10r 5 601.26 8 4 T 19 311. 4 ot 

I 4 240.44 4 2 5 602.84 8 5 I 19 453. 5 

I 4 283.00 8r 8r 5 857.49 |10 10 I 19 507. 3 

I 4 289.36 8r 8r 5 867.62 fal (ies | 1 fe kay rar 6 
T 4 298.99 6 8r I. 6 102.73 8r 8r 19 817. 1 

1 4 302.53 10r | 10r I 6 122.24 10r | 10r I 19 857. 4 

I 4 307.74 8r 8r I 6 161.32 5 2° 1) I 19-865. 4 

I 4 318.65 8r 8r I 6 162.20 /|10r 8r I 19 918. 1 

I 4 355.2 6n |} 2 I 6 163.80 4 2 I 19 936. 3 

I 4 425.44 /10r | 10 I 6 166.49 4 2 I 19 947. 1 

I 4 434.96 10r | 10r I 6 169.08 4 3 I 22 610. 1 

I 4 435.68 8r 8 I 6 169.60 bf 3 I 22 625. 3 

I 4 454.78 p|10r | 10r I 6 439.06 10r 8 I 22 656. 4 
lA a ee 

CArSIUM 
1 884.0 6 2 544. 10 2 977. 6 
1 889.2 6 2 573. 8 3 067. 10 
1 935.2 8 2 597. 10 3 149.6 8 
2 035.7 8 2 600. 8 3 152.7 6 
2 080.6 8 2 631. 10 3 211. 6 
2 089.2 8 2 700. 8 3 268.3 10 
2 102.4 10 2 707. 10 3 300. 8 
2 132.4 10 2 776. 10 3 316. 8 
2 142.2 10 2 811. 6 3 341. 8 
2 147.5 10 2 838. 8 3 350. 8 
2 180.2 9 2 845. 10 8 411.3 9 
2 206.3 10 2 859. 10 3 559.8 5 
2 221.3 10 2 887. 10 3 597.4 6 
2 268.3 10 2 894. 8 8 608.3 5 
2 274.5 10 2 931.1 10 8 661.4 6 
2 495. 8 2 938. 8 3 699.5 5 
2 526. 10 2 963. 8 |III 3 785.4 D 
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Wave length. | Are.|Spark.|| Wave length. |Arc.|Spark.|| Wave length. | Arc. Spark 
ee ses I Ad a cS ee es 
II 3 805.1 es 6 ||IL 4 646.5 Ee 5 I 7 280.0 5< fd 

3 876.2 1 et 4 763.6 = 5 I 7 609.0 8 
3 8838.4 Zi) 2 |/IL 44 830.2 a 6 I. 7 944.0 8 
II 3 897.0 zaule 7 4 870.0 iu 6 I. 8 016.2) Be 
IL 3 925.6 & 6 |/IL 4 952.8 ay 6 8 016.9 ry 
II -3 965.2 WS 6 |{IL.4 972.6 ox 5 I 8 079.1 10<q 4... 
3 974.2 soya 6; HII 25 043.8 SiG + 6 I. 8 079.8 8S 
4 006.5 a 6 |{II +5 096.6 3! 4 I. 8 52h,2 P OWOrd &..1 
4 039.8 2rd 9 OF HTL | Ssb2Ka de 8 118 760.8 Oh aaa gL 
4 068.0 x 6. ||IL 5 249.4 re 6 18 944.P ') 6rd. 
4 068.8 why y 6 5 274.0 a 4 I. 19 172.3 4°]. 
4 158.6 “ 4 ||IL 5 371.0 Fs) 6 I .9 209. 6). 
4 213.3 dy 6 5 402.8 AS 4 || I 10 026. HOY S 
4 232.19 it 6 ||IL 5 419.7 Pat G5 I 10 124, 10 |. 
4 264.68 i? 10 ||II 5 563.0 ay 4 I 13 589. cr SSG & 
Il 4 277.1 & 9 }|IE 25 831.2 Li 5 I 13 605. BE AGH & 
TI 4 288.4 te 7 5 925.7 a 5 I 14 695. HOM] 
4 300.6 Rt 6 6 010.4 4 2 I 29 317. i B2q 
Tl 4 373.0 Sad 0 6 WITT 26 12856 a 4 I 30 103. Buy. 
TM 4 384.4 7G 5 6 213.0 8 2 I 30 963. IDET & 
4 405.3 3B 7 6 217.5 3 1 I 34 893. wil 
TL 4 435.7 »8 4 6 354.5 4 1 I 36 128. Weg 6. 
4 501.5 aK 7 6 562.8 a § I 39 180. BH SG. t 
Il 4 526.7 “a 7 I 6 586.5 10 1 I 42 202: Poe oo! 
TL 4 538.9 & 6 I 6 587.1 5<} .... |] 1:68 070% 25) eee 

I 4 555.5 p /10r 4 I 36 7233 10r 3 69 310. Cay st 
I 4 593.18 p|10r 3 {II 6 955.5 ie 4 71 110. ey &. 1 
I 4 603.8 10 10 I 6 973.3 10r 3 I 71 930. ay Hes l 

4 616.1 af 4 I 6 983.4 6 1 74 250. i i 
4 623.1 4 I 7 228.6 5< 1 

















CARBON 





Wave length. 
313. 
372. 
Til 459.7 
IT! 533.9 
Hil 538.4 
Il 543.4 
IL 560.5 
574.4 
II 594.9 
Il 636.2 
651. 
II 687.1 
II 858.2 
TI? 904. 
Il 977.02 
I 1 010.1 
II 1 036.2 
II 1 036.8 
1 176. 
1 323.7 
1 329.1 
1 329.6 
1 334.5 p 
1 335.7 p 





Geissler 





















|Are. Spark. Ne Wave length. 
we VR SAR: IV 1 550.9 at Sth. 4... ] 
os Loe e202 I 1561.3 5 5 5 
ve 84 came 1 657. 61] Bay He.2..) 
: ee ee a Ii 1 930.98 5) Cave iba 
ar Teal te See Ill 2 297.59 2] 20 creer 
oS 2 4) See 1 2 478.3 P 10 | 10 10 
a ba Ae II 2 746.50. we pees 4n 
nig Lal RS Fak oe II 2 747.31 6n 
4 heh, ae Seo II 2 836.71 10 
. QM, Rie II 2 837.60 AP 8 
2) Bray anes. IT 2 992.63. Po 4 
8 4 8 II 3 919.06 Hehe 6 
8 8 8 It 3 920.77 BS 4 8 
4 | TOC)! oue.. II 4 267.02 p 6A ar 8n 
b 1290 So. II 4 267.27 p B Ate 10n 
9 | OCR be Ill 4 648.70 Oras ite, ve 
= 10 5 Ill 4 651.46 PATE 9 A 
fh, 5 III 4 652.68 Vie gh 
LO! | breed! ceiees II 6 578.03 5 10 
7 ‘i ae Pe IL 6 582.85 8 
Bl, II 7 231.12 6n 
bs { bi eg II 7 236.19 8n 
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Wave length. | Arc.|Spark.|| Wave length. | Arc.|Spark.)| Wave length. Are.| Spark. 
I 4 339.45 6r 5 I 5 345.80 {10 6 I 9 009.97 | |10 eee 
I 4 339.72 5r 4 I 5 348.31 10 5 I 9 017.08 Ge late ss 
I 4 344.51 Tr 8 I 5 409.80 |10 8 I. 9 021.8 nck 3. 
I 4 351.05 5r 4 5 664.03 4 2 9 035.9 mPoTh &-- 
I 4351.77 Tr 9 5 694.73 5 2 19 140.4. Oligh 4. 
I 4 359.63 6r 8 5 698.33 5 2 9 141.1 Ipoh a... 
I 4 371.28 6r 9 5 712.77 4 2 9 142.6 Trat a... 
I 4 384.98 6r 7 5 781.81 7 1 9 290.4 ,|10..) -..- 
4 458.53 4 3 5 783.13 8 3 9 294.1 Barb a... 
4 465.35 4 4 5 783.93 9 3 9 447.0 = }10 ae 
I 4 496.86 6r 10 5 785.02 8 3 9 574.2 P 5: BR PCCD 
4 511.92 4 6 5 787.98 9 6 9 670.5 5 oe 
4 540.71 4 6 5 791.02  }10 8 9 734.5 10 1 
1. 4 545.96 br 6 5 884.44 3 2 9 948. 2 eat; 
I 4 580.06 14 3 6 102.71 3 1 10 082. AM Biol i 
I 4 591.41 6 2 6 261.27 3 1 10 486. 4 Fe 
I 4 600.75 6r 4 I 6 330.11 6 3 10 678. 3 
I 4 616.13 6r 6 I 6 362.87 § 3 10 220. — tf ed 
I 4 626.19 6r 5 6 501.23 3 ee 10 906. 6 Rc 
I 4 646.17 Tr 10 6 587.95 3 ee 11 016. 8 eA 
I 4 652.17 6r 5 6 661.12 5 2t 11 158. 9 Sieh 
4 708.04 7 3 6 669.26 4 oR 11 312. 2 cee 
4 718.45 7 6 6 715.42 3 5 11 337. 4 Sh 
4 737.34 5 3 I 6 881.65 9 ae 11 392. 5 as 
4 756.13 6 8 I 6 882.41 9 ae 11 483. 4A See 
4 789.35 5 3 6 883.04 9 bas 11 611. 10 ats 
4 801.04 5 2 I 6 924.15 10 Se. 13 462. 2 sone 
4 829.36 5 4 I) 6 925:23 9 Sr 15 680. | 3 ba 
4 870.80 3 3 6 978.50 10 bh 15° 861. 3 . 
4 887.01 3 3 I 6 979.81 7 Sis 18 479. Shep - 
4 922.26 4 3 TOT 355197 10 aS 18 584. Sab - 
4 954.80 4 2 I 7 400.3 10 <3. 18 654. 3 ; 
5 013.31 3 2 I 7 462.4 10 ox 18 717. 2 4 
5 166.24 3 4 7 722.9 2 Se 25 460. Qaih s 
I 5 204.54 p| 9r 10 7 908.3 2 RS.. 25 490. 1 3 
I 5 206.04 p }10r 10 7 942.0 2 SF: 25 560. rlieh « 
I 5 208 43 10r 10 8 163 2 SAG 2: 25 584. Zook « 
I 5 247.56 br 3 8 235.9 2 $e: 25 665. 1, r 
I 5 264.15 6r 5 8 348.3 2 es; 25 709. 1 r 
I 5 265.73 or 3 8 450.3 2 $3. 25 785. 1 < 
I '5 275.16 4 5 8 455.2 2 BR, 25 816. 1 P 
I 5 296.69 5 6 8 548.8 2 PANE 25 850. 2 : 
I 5 298.28 6 10 8 947.2 2 Zk: 25 902. 1 ‘ 
I 5 328.35 10 8 8 976.8 3 AE 26 232. 2 « 
pie aS eh ER Ce | SR a a ee IE 
CoBALT 3 
342. wa 1 1 882.2 +f 4 2 165.6 3 2 
937. mn 5 1 928. a 6 2 196.6 5 te 
1 128. a 3 1 940.3 ah 6 2 213.9 3 1 
1 502. m | 3 1 950. x 4 2 276.6 3 1 
1 574. af 5 1 955.2 i 4 2 286.2 P | 2 6r 
1 580. | 5 1 956.6 ay 5 2 307.9 p 2 6r 
1 631.6 ail 3 1 969.4 ot 5 2 363.8 2 10 
1 Tah af 5 1 974.1 sik 4 2 378.6 p 2 10 
1 790.4 ft 4 2 011.5 i: 7 2 388.9 p 2 10r 
1 846. i 4 2 105. 4 1 2 397.4 1 10 
ever ee. ce) ER PRR) fe Pee) | ROR eels IE See ee 
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I. 2 407.3 2 |]L 3 465.79 p | 6r 5 |/I 4 530.97 7 10 
I 2 411.6 3 || L 3 474.02 Or 8 4 549.66 6 5 
I 2 415.3 2 3 485.35 7 3 4 565.61 7 7 
2424.9 = [ide |i Ju.. I 3 489.40 br 7 IL 4 581.62 28 8 
2 432.3 5 ||/L 3 495.68 6r 5 4 594.62 6 3 
2 447.7 10 |/L 3 502.28 br 6 4 596.90 6 3 
2 464.2 8 |/L 3 506.32 6r 8 ||/I 4 629.38 8 4 
2 506.4 10 ||L 3 509.85 4r 5 |/1 4 663.41 8 4 
2 511.1 4 ||1L 3 510.42 4r 4 |/I 4 682.36 7 3 
2 519.8 10 |/IL 3 512.64 4r 6 ||I 4 749.69 8 3 
I 2 528.97 2 |/I 3 513.48 4r 4 |/1.4 792.87 7 7 
2 541.95 10 |/I 3 518.35 6r 7 |/1 4 813.49 8 10 
2 559.40 10 |/I 3, 520.09 4r 3 ||I 4 840.28 8 8 
2 564.04 10 3, 521.57 br 5 ||1 4 867.88 8 8 
2 574.36 Joo. |] L 3, 523.44 4r 5 |/I 4 971.95 Bain. 
) 2 632.4 10 |/I 3 526.85 9r 6 |/I 5 122.76 5 1 
2 648.65 10 |/I 3 529.04 4r 3 5 133.45 5 1 
2 663.53 10 |/1 3 529.81 p | &r 6 5 176.07 6 Sco. 
2 675.99 4 |/L 3 533.36 6r 4 ||I 5 212.70 5 1 
2 731.11 2 |iI 3 550.60 5r 3 ||1 5 230.21 5 1 
2 745.10 3 III 3 564.95 br 4 5 266.49 6 1 
2 766.22 2 ||1L 3 569.38 Zr | 10 ||I 5 280.63 5 1 
2 815.55 1 jj/I 3 574.96 br 4 5, 342.68 8 2 
2 886.45 2 |\L 3 575.36 6r 5 5 343.38 Te 2 
I 2 987.17 3 |/I 3 587.19 8r | 10 ||I 5 352.05 8 2 
I 2 989.59 3 j|/I 3 602.08 br 4 5 353.48 7 2 
I 3 044.00 4 ||I 3 627.81 8r 4 5 362.76 8 1 
IT 3 072.34 3 3 639.44 {10 2 ||I 5 369.59 7 1 
‘L 3 082.61 3 3 676.56 8 6 5 444,56 8 1 
I 3 086.77 3 3 683.05 8 8 . 5 454.55 9 1 
I 3 187.32 3 |/I 3 704.06 8 7 |i 5 483.35 {10 2 
I 3 139.94 3 3 732.40 8 7 WI 45 580.77 8 1 
I 3 147.06 3 ||/I 3 745.50 6r 10 |j/I 5 590.73 8 1 
I 3 149.30 2 3 755.45 6r 4 5 647.22 8 1 
I 3 158.76 3 ||1 3 842.06 6r 10 5 830.06 (a | Ses 
I 3 159.66 1 |/I 3 845.48  /10r | 10 5 890.48 7 2 
3 243.84 2 |i\I 3 861.17 qr 10 5 915.53 8 3 
3247.17 2 }-E 3 873.12 Or 10 5. 946.51 8 1 
3 254,20 2 I 3 876.84 8r & |/1. 5 984.19 |10 2 
3 260,81 2 I 3 894.09 9r 10 5 991.88 {10 5 
3 265,35 1 I 3 935.97 6r 10 6 000.71 8 1 
3 283.45 8 |i I 3 941.74 br 4 6 006,30 8 2 
3 319,48 2 |iI 3 957.94 6r 4 6 007.63 8 2 
I 3 334,15 4 ||1 3 974.73 br 4 6 049.06 {10 2 
3 346,94 2 }/ 1 3 995,31 8r 10 6 082.46 {10 5 
I 3 354,38 4 }1°3 997,91 eet “0 6 086.66 7 2 
3 377,06 1 I 4 020.90 7r 5 |IIT 6 093.14 6 2 
I. 3 385,228 4 |iI 4 045.40 8r 5 6 107.93 7 1 
I, 3 388,18 9 5 |/I 4 066.39 7r 5 6 122.68 {10 2 
I 3 395.38 5 {I 4 086.32 8 9 III 6 188.98 8 3 
I 3 405,12 10 || I 4 092.40 8r 8 6 211.13 8 1 
~ I 8 409,18 6 |/I 4 110.54 9 10 |/I 6 231.02 7 3 
I 3 412.34 4 |/I 4 118.78 8r 10 6 257.61 10 3 
I 3 433,04 6 ||/I 4 121,33 /10r 10r 6 271.40 {10' | .... 
I 3 443.65 d 6 4 160.7 1 8 |/I 6 282.65 {10 4 
[3 449.17 5 |/I 4 190.71 7 4 6 320.35 {10 2 
I 3 449,45 5 4 252.30 5 2 6 347.79 {10 1 
I. 3 458,51 P 10 4 339.64 5 3 6 395.19 7 1 
I 3 462.81 5 |/L 4 469.57 oy aah 6 417.80 8 1 
SE ee a mate 
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Wave length. | Are.) Spark.|| Wave length. | Arc.|Spark.|| Wave length. re Soa 

6 429.89 if Boe 7 840.1 7 9 544.5 
I 6 450.23 10 6 7 855.9 uf 9 597.9 4 

6 455.02 10 5 7 869.9 6 10 020.7 fz 

6 477.89 9 : 7 871.4 6 10 189.2 2 

6 490.32 7 1 7 908.8 10 10 206.1 Be: 

6 563.40 9 3 7 926.6 8 10 210.8 i 

6 595.90 6 3 7 987.4 7 10 213.3 A 

6 617.30 10,2) 1 8 007.3 10 10 236.4 5 

6 632.44 6 2 8 022.2 7 10 272.9 as 
I 6 678.81 6 sy 8 029.3 7 10 284.6 SOrh 3 -. 
I 6 771.05 10 2 8 043.3 8 10 366.6 <# 
IT 6 814.96 10 1 8 056.0 8 11 275.5 dl 

6 872.38 7 2 8 066.5 7 11 293.5 nik 

6 937.8 7 ek 8 094.0 10 11 340.8 aa 
I 7 016.6 10 8 116.4 7 ll 453.4 “2 

7 027.82 8 8 152.0 6 11 634. 2 
I 7 052.85 10 8 193.1 8 11 895. 1 

7 054.04 8 8 208.7 8 14 062. 4 
I 7 084.97 10 8 269.4 8 14 559. 2 

7 134.33 8 8 299.0 5 14 611. 4 
1:7 154:7 8 8 372.8 10 14 681. 2 

7 159.16 8 8 378.4 7 14 958. 3 

7 193.60 8 8 575.3 4 15 210. 2 

7 285.3 7 8 819.2 10 16 133. 5 
I 7 354.6 6 8 835.2 8 16 257. 5 

7 388.7 ii 8 850.7 10 16 388. 3 
I 7 417.4 8 8 870.8 4 16 447. 2 

7 457.4 8 8 904.7 8 16 574. 3 

7 554.0 8 8 926.2 10 17 005. 5 

7 590.6 6 8 958.5 6 17 080. 3 

7 610.3 6 9 037.9 8 18 176 3 

7 7207 9 9 095.4 6 18 274 2 

7 734.3 6 9 357.0 10 19 779 3 

7 838.2 8 

2 584.03 6 I 3 580.27 10 3 4 079.73 p | 10 6 
II 2 697.07 7 3 697.84 10 3 4 100.97 10 6 
II 2 927.82 10 3 713.05 10 3 4 123.85 p | 10 4 
I 2 941,57 8 3 726.24 10 3 4 129.97 10 3 
II 2 950.91 10 3 739.82 10 3 4 137.13 p | 10 4 
II 3 094.19 P 10 3 740.80 10 5 4 139.74 10 4 
II 3 130.78 p 10 3 742.41 10 3 4 152.63 . 10 5 
II 3 163 37 p 10 3 759.57 10 3 4 163.64 10 10 
II 3 194.95 p 10 8 787.08 10 3 4 164.66 10 5 
II 3 225.47 p 10 3 790.14 10 3 4 168.13 10 5 
II 3 236.44 10 3 791.24 10 4 4 190.91 10 4 

3 341.95 4 3 798.11 10 4 4 192.07 10 3 

3 358.38 3 802.98 10 4 4 205.32 10 3 

3 498.62 2 3 810.48 10 3 4 214,74 10 3 
I 3 510.30 8 3 818.92 1 8 4 217.95 10 3 
I 3 535.30 3 3 914.71 10 3 4 229.15 10 3 
I 3 537.50 2 3 9387.47 10 3 4 262.10 8 3 
I 3 554.62 2 3 966.23 10 3 4 299.63 8 4 
1 3 563.53 10 2 ’ 3 4 301.10 5 
I 3 575.85 10 2 10 4 326.37 3 
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378.6 1 3 164.1 4 16 239.66 6 7 oe 
420.1 1 3 201.1° 3 16 348.50 6 Bee. 
II 430.15 4 3 240.8 3 16 413.65 5 sea: 
Ill 467.70 th 3 262.7 3 6 569.72 2 “Be 
II 546.84 4 3 416.4 4 6 762.9 2 eae 
IV 572.65 4 3 473.5 5 16 774.00 6 Ee 
II 605.67 8 3 475.2 5 16 834.29 8 eae 
II 606.27 7 3 501.9 8 16 856.05p} 10 eas 
IL 606.81 9 3 503.3 9 16 870.25 — 7 Big. 
II 606.95 4 3 505.8 10 16 902.49 p 9 on 
II 607.48 7 3 598.9 5 16 909.88 iG 5 
IL 608.06 8 3 601. 5 I7 037.56 9 ee. 
TIL 656.10 7 3 602.7 5 7 202.4 3 Soe 
Ill 656.86 6 3 847.1 5 7 311.2 4 7 
Il 658.34 8 3 850.0 5 7 332.1 5 10 
IV 676.06 4 3 851.7 5 17 398.8 6 10 
IV 677.17 5 3 898.8 5 7 426. 3 6 
IV 679.19 5 4 025.1 10 7 482.95 i He 22 
I 951.81 5 4 103.4 10 7 552.2 2 2 
954.78 7 4 246.3 10 7 573.5 2 2 
I 955.53 6 4 299.1 8 7 754.9 5 2 
I 958.49 5 4 446.8 10 7 800.6 4 1 
3 151.7 3 } 
GADOLINIUM 
Wave length. se Spark.|| Wave length. Ar. Spark.|} Wave length. | Arc.| Spark 
2 564.51 ae 6 3 494.41 5 5 3 894.72 . 6 4 
2 628.12 R 10 3 545.78 9 10 3 916.57 9 8 
2 655.59 30 6 3 549.37 7 10 3 934.81 6 3 
2 679.41 aa 8 3 584.96 8 10 3 957.69 5 5 
2 717.30 en 8 3 592.69 5 8 3 959.51 74 6 
2 904.73 ae 10 3 613.42 5 4 3 994.20 5 3 
2 955.50 U 10 3 646.19 p 10 10 4 037.34 9 6 
2 999.06 5 4 3 654.64 7 8 4 037.89 a’ 5 
3 010.15 5 6 3 656.15 7 8 4 049.44 6 4 
3 027.60 6 6 3 664.64 7 10 4 049.90 Bit 66 
3 032.85 7 8 3 671.24 10 8 4 063.46 10 5 
3 034.06 7 6 3 687.76 5 5 4 070.36 “9 5 
3 082.00 10 6 3 697.74 5 5 4 073.80 8 8 
3 100.51 8 8 3 712:71 6 10 }} 4 078.46 5 4 
3 145.00 5 4 3 716.38 5 4 4 078.73 5 3 
3 350.48 7 10 3 719.48 9 10 4 085.59 8 8 
3 358.60 7 8 3 730.87 5 5 4 098.64 8 6 
3. 362.25 6 10 3 743.41 7 10 4 098.91 5 4 
3 416.93 5 4 3 758.29 5 4 4 130.39 10 10 
3 418.72 7 4 3 768.40 p 10 10 4 132.29 5 5 
3 422.46 8 10 3 770.70 4 6 4 137.16 € 8 
3 439.21 6 5 3 796.43 9 10 4 184.28 9 10 
3 440.06 7 6 3 813.99 9 6 4 197.68 5 5 
3 450.38 5 6 3 850.69 7 4 4 212.00 rg 5 
6 481.33 6 8 3 851.00 7 5 4 214.97 6 5 
3 481.83 5 5 3 852.50 10 8 4 217.15 5 5 
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GERMANIUM 
Wave length. Are. sa Goals Wave length. co Spark. icin b 
547.0 ee ie ese I 2 533.24 & |} Gudaoseo.> 
760.3 B 2 kee. 2 556.29 t o-h 
847.9 Dayo eeiee ss T 2 589.20 3 — 
868.3 6 4. RBSe I 2 592.55 1@ || 10r da tenc.s 
892.6 5 <q sks. 2 644.18 #)) 2. Pe.age-r 
915.0 Bol) bios I 2 651.18 p 10. 
936.7 er 8 Sa T 2 651.58 p 10 
938.9 Bid Shae. I 2 694.35 10 seeps 
989.0 OB phi dhe 2 709.68 11). 10r le eg -s 
995 7 B yi eee 2 740.44 Sell 37 Ae ceeg-n 
996.5 Bi]! adeees I 2 754.59 10 Sab °® 
1 004.2 Bon! than 2 793.94 3 Ba oh 
1 011.2 DoW dee. 2 829.01 S|) 2 dasaps. 
1 016.5 eal Bc, 88 2 845.4 wn) | 24 gpseap 
1 045.5 (fae (aos I 3 039.09 p 1Or | | ‘LOr da cas: 
1 058.8 6 3 067.04 Ye ee ey 
1 072.4 6 I 3 124.83 16,1.) (5 detten sp 
1 088.3 8 I 3 269.50 p IG |) 10° Gy ges -» 
1 098.6 5 , 4179.0 sab) 10 ap-sae. -5 
1 105.0 Oh Ace. I 4 226.73 p & || 10: We ges. 
1 116.8 1B ah See. 4 260.81 va 1) 10. dp ineas5 
1 138.0 Sl) Hore. 4 291.56 35 
1 159.5 Oa RRS, a I 4 685.84 5 
1 160.8 eer a se 4 743.8 “3 
1123.7 See ae 4 814.70 
1 183.4 Boal setides 4 854.74 6 
1 189.0 1D: }osbaere & 484,69! - |i.g}0 2 Agepwaes 
1 229.8 10 <b 5 184.71 - 10 
1 237.0 Bal ome 5 178.57 7 
1 393.8 al A ks 5229.37 » Pgh OG aiiigeues 
1 402.8 Op)).acbiane 5 564.72 5 
1 500.6 aN WECM RAS 5 606.98 1 
1 733. ies (eer 5 621.41 6 
2 198.71 Sr OS oes 5 691.94 6 
2 314.22 1 Sige ae cite 5 70t.88 4 
2 327.93 uf 3: Atl Gee tee 5 893.42 10 
2 379.15 1 Bi ath a abredee 6 021.04 10 
2 417.28 3 10S We rs esc 6 484.2 5 
I 2 497.97 3 ‘Osea Bue 
ee De SS eee 
GoLp 
ee 
Wave length. |'Arc.| Spark.|| Wave length. Ar. Spark.|| Wave length. | Arc.) Spark 
458. 1 1 590. “¥ 3 3 
832. 5 1 600. ws 3 4 
854. + 1 622. on 4 3 
864. 5 1 629. 3 5 
975. 20 1 3 5 
1 402. 2 o] 3 5 
1 435. 4 i 6 4 
1 488. 4(2) 1 6 3 
1 500. - | 4 1 3 2 
1 534. aa 3 1 3 3 
1 562. 8 3 1 4 3 
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Wave length. | Arc.| Spark.|| Wave length. jar Spark.|| Wave length. Are Spark 
4 232.4 4 6 5 018.1 6 4 5 550.6 6 4 
4 336.7 5 6 5 037.3 6 1 5 552.1 6 4 
4 350.5 4 6 5 040.8 6 6 5 719.2: 6 4 
4 356.3 5 6 5 181.9 6 3 5 902.9 6 3 
4 417.9 4 6 5 298.0 6 3 6 644.7 Gi. -E 
4 598.9 6 6 § 311.5 6 4 6 789.4 6 
4 620.8 6 5 5 354.7 6 2 6 819.0 6 
4 800.5 6 6 5 373.9 6 3 7 181.8 6 
4 975.2 6 5 5 463.3 6 3 

HELIUM 
ae Se ee ee ee ee 
Wave length. om ol Wave length. Sag Wave length. eel 

Li 585.? p 10 I 8 187.74 8 I 4 471.48 6 

TRE SE ne llaoa soe T+ 3 203.17 8 I 4 713.14 3 

Il 1 640.? p 5 I 3 447.59 2 I 4 921.93 4 
I 2 252.81 2 I 3 613.64 3 I 5 875.62 p 10 
I 2 306.12 2 I 3 819.60 4 I 6 678.15 6 
I 2 385.39 5 I 3 888.65 P 10 I 7 065.19 5 
I 2 611.22 5 I 3 964.73 4 I 7 281.35 3 
I 2 733.24 7 I 4 026.19 5 1 10 829. 1 
I °2 763.80 2 I 4 120.81 3 I 10 830. 5 
I 2 829.06 4 I 4 143.76 2 I 20 581. 20 
I 2 945.10 6 I 4 387.93 3 FE 40 540; a Shtee. c. c- 

a aE ner a ene ie oT aa al 
3 HouLMiIuM 
a eee 
Wave length. | Arc.| Spark.|| Wave length. | Arc. Spark.|| Wave length. | Arc.) Spark 
] 

2 433.0 re 10 3 574.80 5 10 4 356.72 8 8 
2 774.70 oe 10 3 598.77 10 10 4 629.1 8 5 
2 936.77 p + 10r 3 626.68 10 8 4 649.8 8 1 
3 166.61 5 8 3 627.18 8 8 4 742.0 10 3 
3 171.71 5 8 3 662.28 p 10 5 5 566.5 Bap 2. 
3 181.50 4 10 3 685.16 3 8 5 674.7 10 
3 289.37 5 10 3 748.19 p 10 10 5 691.5, 10 
3 343.56 10 10 3. 757.26 10 10 5 860.3 10 
3 398.97 10 10 3 796.73 10 10 5 883.0 10 
3 410.25 10 8 3 810.73 10 10 5 921.8 10 
3 414.90 10 10 3 854.07 4 10 || 5 933.7 10 
3 416.46 10 10 3 861.68 3 10 5 948.0 10 
3 421.62 10 10 3 888.96 10 10 5 982.9 10 
3 425.35 10 10 3 891.01 p 10 10 6 081.8 8 
3 428.10 10 10 4 040.81 8 3 6 133.6 10 
3 453.13 10 10 4 045.44 10 10 6 234.2 10 
3 456.00 10 | 10 4 053.92 10| 8 6 255.7 10 
3 461.96 10 10 4 065.08 10 5 6 305.4 10 
3 474.26 10 10 4 103.84 10 10 6 372.6 10 
3 484.8 10 10 4 108.5 10 5 6 550 9 10 
3 494.8 10 10 4 127.15 10 5 6 604.9 10 
3 515.58 10 10 4 173.22 105); 3%... 6 629.0 10 
3 546.00 10 10 4 254.42 10 8 6 694.3 7 
3 556.77 8 10 4 350.73 10 5 
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Wave 3, | Geissler || Wave -| Geissler Wave Geissler 
length. “| tube. length. Spark. tube. length. Spark. tube. 
5 830.0 ome 6 6 127.4 8 6 339.5 6 
5 893.8 ~ ak 8 6 204.7 6 6 359.1 4 
5 950.1 1 10 6 257.4 4 6 488.1 ae 4 
61023/9 % | ft 6 6 293.9 6 & 560.3) W) ..c.48 4 
6 074.9 6 || 6 337.9 4 6 585.0 ee 4 
6 082.3 0 
IRIpIUM 
Wave length. | Arc.| Spark. | Wave length. | Arc.|Spark.|| Wave length. cs Spark. 
yee Wa eee ee ee 
' 2 024.4 Banta gc 4 3 448.99 7 4 5 123.66 Bu Lai. 
2 051.2 Pike £5 3 513.67 p 9 8 5 177.93 SG i... 
2 092.7 ae 3 8 515.96 6 3 5 238.92  ) Rana 
2 221.¥ Pa) 5 3 522.05 6 4 5 273.77 OH Lt... 
2 372.78 4 2 3 573.74 6 6 5 340.74 Bil h..:.: 
2 475.11 4 2 3 605.83 2 10 5 364.32 BES Bigns 
2 512.57 2p°s 3 609.78 | 6 3 5 385.62 A Se 
2 543.98 5. 4 3 617.23 6 4 5 390.98 ie eae 
2 661.99 6 3 3. 628.69 7 5 5 449.50 10 1 
2 664.77 5 3 3 636.22 | 6 3 5 454.50 FXG £.... 
2 694.22 6 3 3 6538.20 1 6 || 5 620.05 me £3. >. 
2 712.72 ) 4 2 3 661.72 5 3 5 625.55 OH f... 
2 774.98 f 2 5 3 675.00 4 4 5 709.32 Oa Es:. 
2 823.18 ) 6 2 3 731.35 4 8 5 736.23 mA fs. 
2 824.44 6}; 4 3 734.75 2 6 || 5 768.89 mE eat 
2 833.23 4 10 3 747.21 5 6, 5 778.28 2) ee 
2 839.18 6 2 3 800.10 | 6 6 5 828.54 Wa See. 
2 849.74 p 7 4 3 895.6 wl 8 5 873.49 i Ts. 
2924.81p | 8 4 3 915.38 4 6 5 882.29 Oy fi... 
2 934.63 6 3 3 976.33 5 10 5 887.38 i ER 
2 936.71 5 3 3 992.14 6 6 5 894.09 Uy ge ee 
2 943.17 cL eR 4 4 020.05 5 8 6 026.12 Wr ic: 
2 951.23 5 3 4 033.77 4 4 6 067.85 th ae re 
3 039.25 5} 3 4 069.93 4 8 6 110.68 Sz t,.. 
3 042.63 2 6 4 115.80 4 5 6 211.33 ee Gee 
3 100.42 8 3 4 259.12 4 2. 6 288.3 b S08 be.. 
3120.77 5 3 4 268.09 4 5 6 334.45 GID 3.5 
3 133.32 6 5 4 311.50 § 4 6 496.9 at) 2... 
3 168.88 5 3 4 399.48 6 8 6 624.74 Bi Sc .- 
3 198.93 5 1 4 426.29 6 4 6 686.08 we) <... 
3, 220.79 P 8 5 4 616.37 6 2 6 830.06 Gy &... 
3! 229.28 5 3 4 778.15 4 2 6 888.72 4) % . 
3) 241.52 1.5 3 4 938.07 10pp &..3 6 893.4 ao) S.. 
3 266.45 8 3 4 970.46 Gon. S.. 6 929.9 BRD SS... 
3! 277.23 4 2 4 999.72 100F &.. 7 037.85 0 &:5 
- 3) 334.19 5 3 5 002.70 165% &..; 7 183.74 Gor £3 
3 368.50 8 3 5 015.00 10h% x. 2 7 834.32 Gel Ses 
3.437.058 p |) 8 4 5 046.06 ks... 
I 
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Wave length. | Arc.| Spark.|| Wave length. sr Spark.|| Wave length. Are. Spark. 
4 
1 
I 2 987.30 5 1 3171.35 4 1 3 341.91 4 1 
2 990.40 4 1 3 175.45 6 1 3 347.93 A AY 
I 2 994.44 6r 3 3 178.01 6 1 3 355.23 4°)- 
2 999.52 5 2 3 180.23 8 2 » 3:370.79 6 2 
3 000.45 4 1 I 3 180.77 4 a 3 378.68 Boe ay 
I 3 000.95 5 2 3 181.53 4 1 3 379.02 RCV SJ 
3 007.15 4 1 I 3 184.90 4 1 3 380.12 Spaure 1 
I 3 007.29 4 1 3 188.84 5 1 3 383.70 4 ag 
3 008.15 5 2 3 191.66 5 1 3 383.99 5 1 
I 3 009.58 5 2 3 192.81 5 2 3 392.31 4 2 
3 011.49 4 1 3 196.94 4 2 3 392.66 5 2 
I 3 017.63 5 2 I 38 199.53 6 1 3 394.59 4 1 
I 3 018.99 5 2 3 200.48 6 i 4 3 399.84 1G OhG D 
I 3 020.50 5 2 8B 205.40 7 1 3 402.26 4 es: | 
I 3 020.65 6r 3 8 210.25 4 1 3 404.35 6(2) 2 
I 3 021.08 6r 3 3 210.84 5 1 ‘3 407.46 ‘70 4 
I 3 024.04 5 2 3 211.70 4 1 3 413.14 Titre B 
3 025.64 4 2 3 212.00 4 2 8 417.85 6 mB; AM 
I '3 025.85 5 2 |! B 213.32 4 2 3 418.51 5 2 
I 3 026.47 6 2 8 214.05 8 2 B 422.66 4 2 
3 030.16 4 2 B 215.94 5 2 3 424,29 6 2 
3 031.22 4 2 8 217.39 4 1 I 38 426.39 42) 4 
I 3 031.64 5 2 B 219.58 5 oe, 8 426.64 ay iteaee! 
I 3 037.39 5 3 3B 219.82 4 5 8 427.12 SEO St 
3 040.43 4 2 B 222.07 6 3 3 428.20 6 2 
I 3 041.75 4 2 8 225.79 8 3 I 3 440.61 Tr 4 
I 3 042.03 4 1 ‘|II 3 227.76 4 5 || I 38 440.99 6r f 
I 3 042.67 5 2 B 227.82 4 5 | 8 442.37 + 1 
B 045.09 4 . 4 3. 228.26 4 1 I 3 443.88 ‘6r 3 
I 3 047.61 6 3 3 233.06 5 2 8 445.15 4 2 
‘3 053.07 4 1 B 233.98 6 ite 83 447.28 6 1 
8 055.27 4 We a 3 234.62 5 1 8 450.38 6 1 
I 3 057.45 5 3 I 38 236.23 5 ; 8 451.92 6 1 
I 3 059.09 5r 3 B 239.44 8 2 || I 8 452.28 4 1 
'3 067.12 4 2 ae 3 244.19 8 2 83 459.92 4 1 
I 3 067.25 5 3 3 246.97 4 1. I 3 465.87 6r 3 
3 068.18 4 1 3 248.21 6 1 3 468.85 4 1 
I 3 075.73 5 3 3 251.24 5 1 I 8 475.46 6r 3 
I 3 083.75 4 3 8 254.37 4 ez 8 475.65 4 Be, 
I 3 091.58 4 2 3 257.60 4 1 I 8 476.71 5 3 
I 3 099.90 4 i, 8 264.52 4 A I 3 483.01 SU dime | 
I 3099.97 4 4 3B 265.05 3 1 8 485.34 6 reo 7d 
I 8 100.31 4 2 B 265.62 6 2 8 489.67 4 1 
I 3 100.67 f 3 3 268.25 4 .... || I 8 490.58 ér | 4 
I 3 116.64 5 1 3 271.01 6 2 B 497.11 fe % 
8 119.50 4 1 8 280.27 5 1 I 8 497.84 5} 3 
3 120.44 4 1 8B 282.90 4 1 8 506.50 4 1 
I ‘3 125.66 | 6 2 8 284.59 | 4 1 || IE 8 513.82 5 3 
3 129.34 4 Ane 3 286.76 8 3 I B 621.27 5 3 
I 8 134.11 5 1 3 290.99 4 : 3 524.08 4 1 
3 142.45 4 1 3 292.03 5 1 3 624,24 40 1 
3 142.89 4 1 3 292.60 5 1 I 3 526.02 4 2 
3 143.99 6 1 3 298.14 5 1 I 3 626.17 5 2 
B 151.85 6 1 8 305.98 8 3 3 526.38 3 Se bn 
3 157.04 4 i 3 306.36 8 3 8 526.47 4 1 
3 157.88 4 1 ! 3 314.75 6 1 8 526.67 5 1 
3 160.66 6 . 3 323.74 4 1 8 527.80 4 1. 
3 161.95 5 a B 328.87 4 i 8 530.38 4 1 
3 166.44 4 1 8 337.67 4 1 3 533.01 4 1 
el i 
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3171.7 A 4 383.45 6 8 5 808.32 br 1 
$245.12 | & 4 385.18 5 4 5 821.99 6r 1 
3249). 35 5 4 427.56 7 8 5 823.83 Ayan ...4 
3 265). 65 6: 4 429.90 10 10 5 829.73 4r"ins. 5: 
$008, be 6 | 4 452.17 6 1 & 845.03 aide. 2 
3,337.4! 8 4 522'.38 9 10 5 848.36 ar Naa... 
3 344.56 &. | 4 525.29 6 8 5 855.59 4r dag. 5% 
opi: OF. 8 | 4 526.11 8 8 5 863.70 Br her 2 
17.1 3 4 549.50 6 t 5 880.63 br 2 
3645.41 6 4 558.45 7 5 5 894. 83 4r"Paa.e 
3 650.17 5 | 4 567.90 6 1 5. 930.59 BP | 6r |. 3 
3 713.55 Be. 4 570.02 6 t 6 038.59 Ar kee. x2 
3. qi Ba 5 4 574.85 8 5 6 068.74 4r 
3 759,07 8 4 580.06: 6 3 || 6 108.49 br 
3 790,82, 8 4 613,38 6 5 || 6 111.74 4r 
3 794.76: 8 4 619.83: 5 6 || 6 126.09 4r 3 
3 840.70: 5 4 655.49 7 10. 6, 129.57 br 3 
3 849.00. 6 4 662.51 6 | 4 6 134.42 Br Les. 
3 871.63 8 4 663.76 5 fen 8 6. 165.73 Br bea. 4: 
3 886.34 q 4 668.90 5 8 6 249.94 p | 7r 5 
3 916.03 7 4 671.81 4 5 6. 262.29 br | 6 
3 921.54 Tt 4 692.49 5 5 6 266.06 4r 1 
3 929.21 8- 4 728.41 7 3 6 293.60 4r z 
3 949.10 P |10 4 740.27 $i5 eve & 6 296.11 br 5 
3 988.52 10 4 743.08 8 | 16 6 320.39 br 5 
8 995.75 10 4 748.72 6 5 6 325.93 br L 
4 025.87 6 4 809.00 6 3 6 390.48 br 7 ie 
4 031.70 7 4 024.06 6 4 6 394.24 6r 6 
4042.92 +8 4 860.90 6 3 |} 6 399.04 5 5 
4 050.09 6 4 899.92 7 4 6 411.00 10 3 
4 067.39 |. 6 4 920.98 7 5 6 454.53 | 6 1 
4 077.35 p |10 4 921.80 7 > 6 456.00 5r 3 
4 086.71 10 } 4 986.83 6 2 6 526.98 8 4 
4 099.55 7 4 999.46 6 3 6 543.17 @ ae 4 
4 123.23 p |10 5 106,22 6 1 6 578.54 5 3 
4 141.75 10 ) 5 114.54 6 3 6 616.60 4 Wis 8. 
4 151.97 8 5 122.96 5 3 6 650.81 SWS: 
4 152.78 4 |) 5°183.41 8 5 6 661.41 4 1 
4 192.34 7 | 5 301.96 5 1 6 671.41 4 2 
4 196.55 10 | 5 455,14 p | 6 1 6 709.51 4 WOT. 2 
4 204.04 5 l] 5 464,39 5 1 6 753.07 4 4ie.8. 
4 217.55 6 | 5 501,35 6r t 6 774.28 6 3 
4 230.95 4 5 541.26 4r.tiee St 6 925.26 SDE. 
4 238.39 10 5 588.34 de Hoc 7 066.21 Bape. 
4 249.99 5 5 648.25 Ag ee 7 068.34 ee 
4 263.59 6 5 740.65 6r 1 7 161.22 7 
4 269.49 6 5744.44 el ne PR, aS Oe Sek anti 
4 275.64 4 5 761.84 br 1 7 334.17 Beales 
4 286.95 8 5 769.07 Tr 3 7 345.34 AON Ere | 
4 296.06 9 5 769.35 Tr 1 7 483.48 426) ORG 
4 322.53 6 5 769.97 br | .... || 8 324.69 Fel by Aae 
4 333.80 10 5 789.23 6r 1 8 346.55 34 Lee 
4 334.97 6 5 791.33 7r 1 8 545.43 Bil) 288 
4 354.39 8 5 797.59 Tr 2 8 674.38 Ph ee 
4 378.09 7 5 805.76 br 2 8 748.42 gah 
rt 
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a 
Wave length. | Arc. Sat | Wave length. | Arc. Spar | Wave length. [Aco Sark 
884. sO 5 2 059. Tr 10 3 176.5 10 
890. ne 2 2 060. Tr 7 3 572.74 or 10 

894.- D6 5 2 088.2 oe perf 3 639.58 p | 6r 10r 
907. A 7 2 115.0 i Poe © 3 683.47 p | 3r 10r 
927. me 7 2 159.6 ar, {=e 2 3 739.95 br 4r 
954. Pe 3 2 170.0 P 6r 2r 3 854.0 = 10 
1 004. nt 3 2 175.6 ap) PEt & 4 019.64 3 10 
1 029. el 10 2 203.5 P 3 4r 4 057.83 p | dr 10r 
1 166. AA 7 2 237.42 3r 2r 4 062.15 3 10 
1 203. Dia 7 2 246.90 6r 4r 4 168.04 3 10 
1 213. eo 3 2 332.47 4r 2 4 242.5 arr 10 
1 232. ~ vi 2 393.81 br 3r 4 245.2 ae 10 
1 250. a 10 2 401.94 4r 3 4 386. a 10 
1 267. a 7 2 411.75 4r 2 5 005.45 3 2 
1 316. BA 10 2 443.86 4r 4 5 608.8 4 10 
1 349. Bs 3 2 446.20 4r 4 5 895.7 5 ae 
1 434. a 10 2 476.39 4r 2r 6 002. 5 ~ 
1 534. an a 2 577.28 6r 3r 7 228.98 6 z 
1 554. Aa 10 2 613.68 3r 3r 10 291. 10 : 
1 660. 5 2 2 614.20 6r 5r 10 500. 10 : 
1 671. — 2 2 663.17 10r 10r 10 651. 6 
1 682.5 p 6 2 2 802.01 5r 10r 10 888. 1 . 
1 726. 6 2 2 823.20 4r 10r 10 971. 3 ‘ 
1 781. - 2 2 833.07 p | 6r 10r 12 564. 4 
1 796.5 6 3 2 873.32 6r 10r 13 102. 4 A 
1 822. 8 3 3 043.87 1 10 14 744. 3 - 
1 869. x 5 3. 137.8 oe 10 15 315. 3 - 
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2 425.6 3r I 4 273.3 5 2 |I 17552. 2ral 
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a Se SS eee 
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2 796.64 4] 10 3 081.48 Gat ans 3 507.40 10 | 10 
2 847.50 5] 10 3 118.42 rc abe 3 508.41 wins 
2 894.86 p | 10} 10 3 191.78 21 10 3 544.93 Boletos 
2 900.32 10 | 10 3 198.13 10} 10 3 554.43 p | 10] 10 
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Wave length. | Arc.|Spark.|| Wave length. | Arc.|Spark.|| Wave length. | Are.| Spark. 
4 188.32 10 5 4 731.45 10 7 6 357.21 5 3 
4 232.61 10 5 4 760.20 9 9 6 424.37 8 8 
4 250.69 1 10 4 819.26 10 4 6 519.84 4. 3 
4 251.86 10r 2 4 830.52 10 4 I 6 619.15 9 8 
4 276.92 10 5 4 868.03 5 2 6 650.38 7 1 

I 4 277.26 10 6 4 979.12 5 2 I 6 733.99 7 1 

II 4 279.03 2 10 I 5 172.94 9 if 6 746 28 5 1 

I 4 292.21 9 4 I 5 174.15 9 2 6 838.95 4 Pte. 

I $a 10 4 I 5 238.20 7 3 6 886.37 4 

I 4 293.89 9 3 I 5 240.94 6 3 6 914.05 5 
4 326.14 9 4 I 5 360.59 10 8 6 989.01 | 4 

II 4 363.65 1 10 5 473.35 6 6 I 7 060.23 4 

II 4 377.76 1 10 IT 5 506.50 10 10 T7 109,87 138 
4 381.65 10 8 I 5 533.03 10 10 17 134.09 4 
4 411.71 10 8 I 5 570.46 10 10 I 7 242.54 7 

II 4 483.51 1 8 I 5 632.47 9 8 7 245.87 4 
4 434.96 10 4 I 5 650.13 8 6 I 7 391.36 5 
4 468.27 10 2 I 5 689.15 9 10 17 485.73 7 
4 491.29 6 2 5 722:77 8 if I 7 656.74 5 

I 4 524.34 7 2 I 5 751.42 10 10 7 720.74 4 

I 4 576.49 8 2 I 5 791.84 10 10 I 8 245.06 3 

I 4 595.15 7 2 T'5 858.28 8 10 I 8 328.43 5 
4 621.35 4 2 I 5. 888.32 10 10 I 8 389.28 6 

I 4 626.45 10 4 I 5 928.82 9 10 8 695.53 2 
4 707.25 10 5 I 6 030.66 9 10 9 348,01 2 

a een 0 ed ON Le 
NEODYMIUM 

3 092.91 4 2 4 061.09 10 10° 4 811.33 5 5 

3 133.56 4 2 4 069.26 5 4 4 825.47 8 8 

3 °217.10 4 1 4 075.24 7 2 4 859.01 5 5 

3 275.20 4 2 4 109.09 8 6 4 920.66 9 3 

3 300.14 4 2 4 109.47 9 8 5 192.62 6 3 

3 328.26 5 2 4 135.33 9 7 5 249.54 7 4 

3 388.01 5 1 -4 156.16 10 10 5 293.17 9 5 

3 410.21 4 1 4 177.34 p 9 10 5 319.80 9 4 

3 543.33 5 2 4 178.68 6 3 5 361.47 5 4 

3 592.58 5 2 4 232.40 8 5 5 431.53 4 3 

3 609.78 5 1 4 247.37 10 8 5 485.68 7 4 

3 653.10 6 2 4 282.51 10 8 5 594.40 8 5 

3 735.59 7 5 4 303.61 p 10 10 5 620.58 8 5 

3 780.40 5 3 4 314.50 7 8 5 688.49 6 3 

3 851.73 8 5 4 325.77 10 5 § 708.25 5 2 

3 863.37 10 8 4 327.93 7 5 § 729.28 a 3... 

3 875.85 6 2 4 351.23 9 8 5 804.00 5 2 

3 889.95 6 3 4 358.20 9 8 6 007.63 ay s... 

3 890.59 6 4 4 375.00 10 6 6 066.05 a 5.5 

3 890.96 7 4 4 385.68 10 8 6 071.70 ee 

3 892.06 6 4 4 400.84 10 5 6 073.97 GW 3.3! 

3 894,65 6 3 4 411.03 8 5 6 178.55 4 1 

3 900.25 6 6 4 446.37 10 10 6 310.48 Vi 1 

3 905.90 7 4 4 451.55 10 10 6 341.48 7 2 

3 941.53 7 8 4 462.96 10 10 6 385.18 8 3 

3 951.15 p 9 8 4 501.82 7 5 6 485.69 4 1 

3 963.12 7 6 4 541.25 5 5 6 630.16 ey 2.1% 

3 990.13 9 6 4 563.21 6 5 6 656.56 4 1 

3 994.70 8 5 4 579.30 5 4 6 655.67 ee ee 

4 012.28 9 10 4 634.21 5 3 6 740.10 4 k 

4 021.76 7 3 4 706.54 rs 4 6 790.42 4 ‘ 
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Wave length. | Arc.|Spark.|| Wave length. [ar Spark.|| Wave length. | Arc.| Spark. 
6 803.98 4 7 511.15 | 4 7 965.69 4 
6 846.74 5 7 513.77 4 7 982.34 4 
7 037.34 4 7 529.03 4 8 000.75 4 
7 066.90 4 7 538.27 4 8 043.33 4 
7 129.36 4 7 696.60 4 8 141.72 4 
7 189.41 4 7 808.53 4 8 143.29 4 
7 418.18 4 7 862.84 4 8 375.23 3 
7 448.73 4 7 958.93 4 8 456.80 3 
NrEon 
Wave length. al Wave length. ieveler Wave length. Sasi 
2 595.21 6 3 600.16 6 4 790,22 8 
2 645.51 6 3 609.17 5 4 810,07 5 
2 645.70 5 3 633.66 6 4 817.64 6 
2 647.42 8 3 664.3 7 ‘4 818.79 5 
2 651.01 6 3 682.23 7 4 821.93 6 
2 675.24 6 3 685.73 7 4 827.34 8 
2 675.64 6 3 694.4 9 4 827.59 6 
2 795.10 5 3 701.22 7 4 837.31 t 
2 872.66 5 3 713.3 9 4 884.91 8 
2 913.17 6 3 727.3 6 4 892.08 t 
2 932.72 5 4 422.52 6 4 955.38 5 
2 947.30 6 4 424.81 6 4 957.03 8 
2 974.71 7 4 425.42 5 4 957.12 5 
2 982.66 7 4 483.19 5 4 994.92 5 
2 992,42 6 4 488.09 6° 5 005.15 8 
2 992.44 6 4 536.31 5 5 031.34 7 
3 057.39 7 4 537.68 6 5 037.74 8 
3 063.69 6 4 537.76 10 5 080.38 ‘6 
3 076.97 6 4 538.31 6 5 113.66 5 
3 078.87 5 4 540.38 8 5 116.49 6 
3 079.18 5 4 575.06 6 5 122.25 6 
3 126.19 6 4 575.86 10 5 122.34 6 
3 148.60 5 4 582.05 5 5 144,93 8 
3335.1 7 4 582.45 5 5 145.01 8 
3 355.2 6 4 609.91 7 5 151.96 5 
3 369.81 8 4 628.30 7 5 188.61 6 
3 369.91 10 4 645.41 6 5 193.12 6 
. 8 417.90 8 4 656.38 6 5 193.23 6 
3 447.70 7 4 661.09 5 5 203.90 6 
3 454.20 6 4 678.21 6 5 208,87 5 
3 460.52 5 4 679.13 5 5 298.20 6 
3 464.34 5 4 702.53 5 5 301.77 5 
3 466.58 6 4 704.39 10 5 326.41 5 
3 472.57 8 4 708.86 10 5 330.78 10 
$ 498.06 5 4 710.06 8 5 341.10 10 
3 501.21 6 4 712.06 8 5 343.29 9 
3 515.19 6 4 715.34 10 5 349.21 6 
3 520.47 10 4 749.56 6 5 355.18 6 
3 568.7 8 4 752.73 8 5 355.4 6 
3 574.9 6 4 758.72 5 5 358,02 10 
3 593.52 8 4 780.34 6 5 360.02 6 
3 593.63 7 4 788.93 10 5 372.31 5 
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Wave length. ecm | Wave length. 9 Wave length. ot 
5 400.56 p 10 5 974.64 9 6 678.28 
5 412.66 7 5 975.53 8 6 717.04 
5 418.56 6 5 987.93 7 6 929.47 
5 433.65 7 5 991.68 6 7 024.05 
5 448.51 6 6 000.95 5 7 032.41 
5 533.68 5 6 030.00 7 7 051.30 
5 562.44 6 6 074.34 9 7 059.12 
5 562.76 8 6 096.16 8 7 173.94 
5 563.05 5 “6 128.45 6 7 245.17 
5 652.57 5 6 142.51 5 7 438.89 
5 656.03 5 6 143.06 10 7 472.46 
5 656.66 8 6 150.27 5 7 488.89 
5 662.55 6 6 163.60 8 7 535.78 
5 689.81 7 6 182.15 5 7 544.05 
5 718.90 7 6 205.76 5 7 943.19 
5 719.22 9 6 213.88 6 8 082.46 
5 719.53 6 6 217.28 9 8 136.41 
5 748.29 9 6 246.71 5 8 236.42 
5 748.65 6 6 258.78 5 8 259.36 
5 764.42 9 6 266.50 10 8 266.02 
5 804.10 6 6 293.7 5 8 300.35 
5 804.45 9 6 304.79 5 8 377.62 
5 811.42 7 6 313.65 6 8 418.41 
5 820.17 9 6 328,15 7 8 495.37 
5 828.91 6 330.89 6 8 591.25 
5 852.49 10 6 334.43 9 8 634.63 
5 868.4 5 6 351.8 5 8 654.38 
5 872.17 5 6 364.96 5 8 679.52 
5 872 184 9 6 382.99 10° 8 681.86 
5 881.90 10 6 401.08 5 8 780.63 
5 902.48 5 6 402.25 p 10 8 783,75 
5 906.44 5 6 409.71 6 8 853.97 
5 913.63 7 6 421.68 5 8 865.72 
5 918 192 7 6 444.70 6 9 148,72 
5 939.32 5 6 506.53 10 9 201.88 
5 944.83 9 6 532.88 5 9 220.28 
5 961.63 5 6 598.195 8 9 300.70 
5 965.44 10 


























Nick®L 
Wave length. ar. Spark.|] Wave length. [ar Spark./| Wave length. | Arc.| Spark 
1 398. 2 2 029.1 6 I 2 798.66 4 | 1 
1 499. 2 I 2 310.99 3r 2 I 2 821.30 4 2 
1 527. 2 I 2 1312.36 3r 1 I 2 943.92 6 2 
1 653. 6 I 2320.08 6r 1 I 2 981.65 “ps 3 
1 693. ‘ Ts 62548 Br 2 I 2 992.60 6 2 
1 709. 6 I 2 345.53 2r 8r ||I 2 994.46 qr 3 
1 767. 6 2 375.43 1 8 |iI 38 002.49 10r 5 
1 855. 5 2 394.56 2 10 I 8 003,63 ‘Or 4 
1 929.7 5 2 416.14 1 10 I 8 012.01 Or 5 
1 979.3 6 2 437.90 1 10 I 3 037.94 9r 4 
2 €19.0 6 2 510.89 4 10 IT 3 050.83 10r 6 
2 021.0 6 2 545.92 1 6 I 3 054.32 8r 4 
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Wave length. | Arc. Spark.|| Wave length. At. Spark. | Wave length. | Arc.| Spark 
2 909.08 7 5 | 3 857.09 10 5 149.73 7 
3 058.66 7 4 3 876.80 7 3 5 416.33 10 
3 156.25 7 3 3 963.63 10 3 5 523.56 10 
3 232.05 6 3 3 977.24 10 3 5 584.43 10 
3 267.94 p 8 3 4 066.71 10 3 5 721.94 10 
3 301.56 p 9 2 4 091.83 9 2 5 780.81 10 
3 370.60 7 2 4 112.03 10 4 5 857.57 10 
3 528.60 9 3 4 135.80 10 5 5 995.99 10 
3 559.82 9 3 4 172.55 6 1 6 227.74 10 
3 560.88 9 4 4 173.24 9 2 6 403.18 8 
3 598.11 9 2 4 175.62 u 2 6 576.81 6 
3 656.90 7 1 4 260.85 10 5 6 729.54 9 
3 670.90 7 2 4 293.95 8 3 6 806.61 (a 
3 719.50 10 2 4 311.39 10 3 6 955.96 8 
3 720.13 10 2 4 394.87 8 3 7 060.62 6 
3 752.7 p 10 7 4 420.46 10 10 7 145.50 8 
3 782.20 p 10 4 4 550.40 6 3 7 148.89 6 
3 790.12 9 3 4 616.78 10 2 7 253.52 5 
3 793.90 10 3 4 631.83 10 2 7 407.97 4 
3 836.03 10 2 4 794.00 10 3 7 602.96 6 
3 840.29 10 1 4 865.61 10 7 852.18 3 
3 849.96 ROMY 36. 
OxyYGEN 
136.6 0 |\UI 832.93 7 1 085.2 10 
805.7 3 Il 833 .33 9 1 128.4 5 
374.3 4 ||III 833.74 8 1 132.3 10 
Ill 507.38 4 I 834.46 10 1 134.8 10,2) 
Il 507.68 5 | |TI 835.09 3 1 152.6 6 
iil 508.18 6 | II 835.29 9 1 175.6 10 
525.79 6 889.7 8 1 200. 10; a 
IV 553.33 5 904.7 10 1 217.62 10 
IV 554.07 5 916.4 15 1 247.7 10(3) 
IV 554.52 5 917.8 15 L277. oF 5 
IV 555.23 5 I 948.7 Oo). ais E.- } 30223: pil LOA eee 
580.41 3 I 950.2 rd ee T 2 3050 pi 207 aoe. 
580.98 4 I 950.9 id (RSS E *t 30621 pil, 100) 
I 616.31 5 I 952.4 Ne stay L  1 355.7 te ere 
Il 617.06 5 I 953.0 7) Ig 1 358-7 o) eae 
I 644.16 6 I 971.76 8 8 1 743.1 As 5 
I 672.91 5 I 973.26 5 5 1 760.9 8 
II 673.75 5 I 973.92 4 4 1 781.4 7 
pag 702.33 6 I 976.50 5 5 1 787.0 7 
ll 702.82 6 uN 978.00 5 5 II 1 961.60 33) 
Il 02.90 6 I 978.62 4 4 II 2 182.72 4 
lit 03.85 7 990. .. | 10(2) 2 435.2 6 
I 718.50 7 991.5 .. | 10¢2 2 478.5 6 
I 718.57 7 1 010.5 =a 10 2 506.8 5 
V 758.69 4 IT 1 026.0 9 5 2 514.3 4 
Vv 759.45 4 I 1 027.5 Ste v.. 2 516.1 4 
V. . 760.23 3 I 1 028.2 7a) We oe 2 524.1 4 
Vv 760.46 5 1 036.9 tra 7 2 528.6 5 
Vi 761.13 4 I 1 039.26 8 8 2 631.3 4 
Vv 762.00 4 I 1 041.0 8 8 2 881.5 8 
II 796.61 6 I 1 041.71 5 7 I 2 883.84 Bintan 
ar 832.76 8 1 066.3 a 5 I 3 692.44 7 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 
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Wave length. | Are.| Spark.|| Wave length. | Are. | Spark. 








Are. sea | Wave length. 






































3 712.7 ne 4 4 349.44 t | Ty 5 328.97 | eO qe. s 
3 737.36 | a: 5 4 351.28 7 L. 5 339.58 | ay fins. «. 
8 754.72 | bo bo 4 4 366.91 | .. 6 I. 5 330.45 | 10 p.c... 
3 750.86 | obec I; 4,368.40 | 10 fous. ||) Is 5 436.96>) 26 heeg 
T.:3.823):.56 | 22.00% 4414.89 | .. | 10 I. 5 435.76 4 :6 fox... 
T3° 8aen07 |. 1, hee. & 4 416.97 | .. 9 I. 5 436:83 | 8 fi..c. 
3 8ay A Be 5 4 448.3 an 4 I 5 950.60 | 5 f.... 
3911.95 | vu 5 4 590.98 | .. 8 I, 5. 958.63 | a6 hee. a. 
3 945.03 | .. 5 4596.19 | .. 7 TE 6 046.34 | 7% fe.s. 
I 3 947.29 | 20} .... 4 638.87 | .. 5 6 105. 5 
I 3 947.48 | o@} 2 4 641.83 | .. 8 6 115. 5 
I 3 947.58 | 14 fis 4 649.15 | .. 9 T, 6 155.99 ‘| 3% hese. 
3 954.37 | .. 7 4 650.85 | .. 5 I 6 156.78 | 8 pis. 
3 973.27 7 Ty 4 655.36 | 4 ieee. |) EB 6 158.21 | dO bing. 
3 982.73 6 4 661.65 | .. 5 6 265. gt 5 
4 069.90 ) 4 676.25 | 2: 5 I 6 453.69 | 6] -s.. 
4 072.16 10: 4 699.0 a 5 L 6 454.55 | 0% fos.e. 
4 075.87 10 4 705.2 ae 6 I 6 456.08 | 9] s... 
4 085.2: 5 4751.5 | i. 4 6 549. be 5 
4 089.3) 5 Ty 4 773.54 | 08 hos. 2. 6 641.3 oa pee 4 
4 092.9) 4 T, 478 | 74. he & 6 654.7 D8 4 
4 097. 4 I 4773.36 | 5 | .... || I 7 008/22 | Sates 
4 105.00 6 Te ZEROS We CMs bhe 7 157:3 ote dO 
4 119.22 8 4 857.0 ne 4 E-P-T7OT peter aa 
4 120.27 6 || IL 4 906.88 | .. 5 I 7774.20p| 8|.... 
4 132.99 5 || IL 4 924.60 | .. 6 Ty 7 77542 ponies 
4 153.31 6 4 941.0 a 4 || 1? 7 947.7 es 6 
4 185.45 8 4 943.2 6 6 || 1? 7 950.8 ny 5 
4 189.79 8 Ty 4 967.40 i] Aah .. 111} 12h 7 Oboe See 5 
Tj4217.09 |e 4et 2... |i Te 4 967.86 ay 5 in|) Te 8 446.87 beeen Gee. 
Tf 222°78) |e 5 I 4 968.76 | 6 is\) 1p 8 446577 oh 
I 4 233.32 | 7 I 5 018.78 | 3 I 9 263.9 7 
4 254.1 4 I 5 019.34 | 4 Tall. 287. 4 
4 317.16 6 I 5 020,13 | 5 I 11 294, 2 
4 319.65 6 1.5 146.06 | 5 I 11 300. 3 
4 345.57 6 I 5 299.00 |) 5 I, 13 163. 1 
4 347.43 5 
PALLADIUM 
eo PU 08 De ae SE eee 
II 1 596.8 5 || Il 2 505.72 p |''2 10 I 3 302.14 6r | 10 
II 1 625.8 5 2 551.78 1 10 I 3 373.00 10 
II 1 667.6 7 || IL 2 565.51 1 10 13 404.59 P}10r } 10 
II 1 693.4 6 || IL 2 628.24 1 10 18 421.23 p 10 
II 1 704.3 8 2 635.92 2 10 18 433.44 5r-| 10 
IL 1 741.0 6 2 658.74 p'| 2 10 B°8 441.41 6r | 10 
II 1 781.8 6 I 2 763.09 8r 6 3 451.36 10 
II 2 367.96 1 10 2 776.87 at 410 I 5 460.75 Tr | 10 
2 372.16 2 10 2 787.94 10 I 3 481.16 Tr | 10 
2 418.73 1 10 2 854.60 p | 2 10 13 489.78 | 4r| 10 
I 2 426.87 1 10 I 2 922.51 Til) 3 13 516.95 p | 8r | 10 
II 2 433.11 2 10 2 980.66 1 10 I 3 553.09 Tr | 10 
2 446.18 1 10 I 3. 027.92 4r 6 I 3 571.17 br | 10 
I'2 447.92 |20r 8 I 3 065.31 4r 4 13 609.55 p | 9r | 10 
I 2 476.43 | 10r 2 I 3 114.05 br 8 I 3 634.68 p |10r | 10 
2 486.53 1 10 1:3 242.71 |10r }) 10 I 3 690.37 ér | 10 
2 488.92 4 10 I 3 251.64 5r 6 I 3 718.91 4r | 10 
2 498.79 p|3 10 I 3 258.78 6r 8 1.3 799.20 br g 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
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PLATINUM 
Wave length. jae. Soak | Wave length. are Spark.|| Wave length. | Are.| Spark 
390. xz 1 2 467.44 6r 2 3 628.11 10. 4 
696. 2 3 2 487.18 4r 2 3 672.00 8 3 
702. ft 3 2 628.05 Tr 5 3 922.98 8 10 
714. ae 3 2 646.89 6r 4 4 118.69 10 10 
805. BS 3 2 650.86 4r 4 4 327.07 6 3 
930. = 3 2 659.44 p |10r 10 4 442.55 10 5 
935. «= 3 2 702.40 6r 6 4 498.75 10 10 
1 056. k 3 2 705.89 br 5 «4 520.90 10 4 
1 118. a 3 2 719.02 br 4 4 552.41 10 10 
1 199. at 3 2 733.94 8r 6 4 657.95 6 3 
1 213° e 3 2 771.67 4r 2 4 684.09 5 1 
1 226. a 5 2 794.21 5r 6 5 059.48 10 3 
1 287. a 5 2 830.29 p 8r 5 5 227.64 10 2 
1 461. ae 4 2 893.87 6 3 5 301.02 10 5 
1 473. ad 4 2 929.79 p 8r 4 5 368.99 10 1 
1 597. Me 3 2 997.96 p Tr 10 5 475.78 10 2 
1 680. Br 5 3 042.62 4r 4 5 478.50 10 2 
L 728. Ss 4 3 064.71 P 6r 10 5 840.13 4 1 
1 889. sa 5 3 139.37 8 3 6 326.6 | 10 1 
1 928.5 Bs 5 3 156.56 8 3 6 523.5 4 Bo 
2 288.19 6 3 3 200.72 ie 3 6 710.39 10 
2 310.97 3 5 3 204.05 9 4 6 842.60 8 
2 357.10 4r 2 3 301.87 10 5 7 113.75 10 
2 424.90 1 10 3 408.14 8 8 7 217.58 6 
2 428.05 8r 2 3 485.27 8 3 8 224.79 6 


eer 























382.5 AA 2 I 3 446.37 8r 3 I 5 112.5 3r 1 
470.4 % 4 I 3 447.38 6r 2 I 5 323.4 4r 1 
612.5 os 3 3 530.71 5 8 I 5 339.9 4r 2 
765.7 BF 3 3 608.88 a 5 I 5 343.2 4r 1 

1 669. -- | 4p 3 618.43 5 5 I 5 359.7 br 2 

1 703. as 9 3 681.5 oe 4 I 5 782.6 br 3 
Lett. +: 6 3 897.9 - 8 I 5 801.9 6r 4 

1 787. ‘3 4 4 001.2 ~e 5 I 5 812.4 6r 3 

1 944. 26 5 I 4 044.16 p /10r 10r || I 5 832.0 ir 4 

2 078. ss 10 I 4 047.22 p |10r 10r |} I 6 911.3 10, 4 

2 190. a 6 4 134.7 =< 5 I 6 939.0 10 6 

2 241. a 5 4 149.2 ne 5 I 7 664.94 P }10r br 

2 358. ae 3 4 186.1 as 10 I 7 699.01 p |10r br 

2 550. = 5 4 223.0 5° 5 7 931. | ae 

I 2 942.7 pad i eeicrs 4 225.6 as 4 I 8 500. 1 —- 
I 2 963.2 (Lae Ee 4 263.3 + 8 I 8 908. 1 soe 
I 2 992.2 Irn} 3 4 309.0 23 5 |-I 9 590. 1 es 
I 3 034.8 4r(2| .... 4 388.13 a 5 I 11 028.0 10 wan 
3 062.4 2. 5 4 466.66 = 4 I 11 689.76 10 Bieter 

I 3 102.0 4r 1 4 505.34 ae 5 I 11 771.73 = |10 ie 
I 3 102.2 ye ie 4 608.43 £ 6 I 12 434.3 10 ae 
I 3 217.2 6r 1 I 4 942.9 Ir 1 I 12 523.0 9 fee 
I 3 217.6 4r 1 I 4 952.0 Ir | «...° || 1 15 165.8 10 Bank 
3 345.7 = 5 I 4 956.6 toe ee! 27 065.6 2 serra 

3 263.3 ne 8 I 4 965.3 Ir | .... || 1 27 215.0 1 Sone 

3 364.7 st 6 5 005.58 ov 5 I 31 395. 8 on 

3 381.1 ar 4 I 5 084.3 ar 1 I 31-596.8 4 She 

3 385.3 = 4 I 5 097.6 Br | swse | DL 36 abe 1 oe 

3 440.4 is 3 I 5 099.3 3r 1 I 36 626.4 3 as 3 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Porasstum (Continued) 





Wave length. 














Spark. 


| Wave length. 





Are. 





Spark. 
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5.66 
7.05 
9.19 


oo oooeo o coco a5ID 
SESPSRIERESSISS Se 
SHsreaseas = 


to 


2 708.94 
2 813.73 
II 3 649.60 


II 3 814.44 P 


4 305. 
Il 4 340.67 
Il 4 436.22 
II 4 533.17 











Arc.| Spark. | Wave length. | Arc. 
3 I 62 030. 2 
4 I 62 360. 2 
1 I 64 310. 1 
6 I 64 610 1 
ed 5 4 189.52 10 
$3 8 4 206.72 10 
et 8 4 223.00 10 
3 1 4 225.34 p | 10 
3 1 4 241.03 10 
4 3 4 272.27 9 
4 3 4 280.09 8 
4 1 4 297.75 8 
5 4 4 305.80 10 
9 8 4 333.98 10 
10 10 4 368.33 9 
7 4 4 405.84 8 
10 8 4 408.83 10 
4 5 4 429.23 10 
9} 4 || 4 449.84 8 
9 4 4 468.67 9 
8 3 4 496.43 10 
9 6 4 510.15 10 
10 5 4 517.58 6 
10 5 4 534.15 6 
10 8 4 563.13 5 
9 6 4 628.74 4 
9 8 4 736.72 4 
10 8 4 783.39 4 
10} 10 5 110.40 6 
10 | 10 5 110.79 6 
10 6 5 173.92 6 
10} 10 5 220.11 5 
10 | 10 5 322.77 5 
10 10 
RApIUM 
8 8 || IL 4 682.20 p |} 10 
10} 10 I 4 825.94 P| 10 
#) |. 10 4 856.1 5 
10 10 4 971.7 2 
3 7 5 400.1 2 
10} 10 5 406.6 2 
5 | 10 5 501.8 1 
10 | 10 5 601.5 fe 
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10 
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5 381.27 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
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RADON 



































Wave length. — Wave length. spe oie Wave length. Gaisaler 
3 612. 4 4 371.7 5 4 768.8 pay Gt 
3 665. 5 4 435. 5 4 797. 2 
3 867.6 3 4 460. a 4 817.5 y! 
3 957.3 5 4 508. 6 4 979.0 10 
3 971.8 7 4 578. 8 5 084.5 10 
3 981.8 9 4 604.6 9 5 393. 3 
4 017.9 7 4 609.7 7 5 582.4 8 
4 114.7 6 4 625.7 10 5,716. 6 
4 166.5 10 4 644.4 10 5 945. 2 
4 188. 4 4 681.0 “10 5 97%.) - 3 
4 203.3 10 4 702. 5 6 309. 5 
4 308. 10 4 721.7 5 7 057. ). 088 
4 349.9 10 
ne 
RHODIUM i 
me 
Wave leagth. | Arc.|Spark.|| Wave length. | Arc. Spar Wave length. | Arc.| Spark. 
2 490.76 3 10 3 748.22 9 10 5 424.04 10 2 
2 520.53 2 10 3 765.08 10r 10 5 535.02 10 1 
2 625.40 2 8 3 793.22 10r 10 5 544.60 10 1 
2 705.62 3 10 3 799.31 10r 10 5 599.43 10 3 
2 715.30 2 10 3 822.35 10r 10 5 686.36 10 1 
2 968.67 5 1 3 828.47 10r 10 5 806.86 10 1 
3 263.14 9 2 3 833.87 10r 10 5 831.57 10 1 
3280.54 10r 5 3 856.50 10r 10 5 983.58 8 2 
3 283.56 10r 5 3 934.23 10r 6 6 102.72 8 1 
3 323.10 p |10r 10 3 958.86 10r 10 6 414.7 8 1 
3 396.82 p |10r 10 4 082.80 10 5 6 519.72 10 oo. 
3 434.90 P |10r 10 4 097.54 8 4 6 630.16 10 Ps. 
3 462.04 10r 8 4 128.90 10r 10 6 752.40 10 1 
3 470.76 10r 8 4 135.29 10r 19 6 879.94 10 Le. 
3 474.78 10r 7 4 211.14 10r 10 6 965.65 10 
3 478.91 10r 10 4 288.72 10r 8 7 101.68 10 
3 502.53 10r 10 4 374.82 10r 10 7 270.82 10 
3 528.03 10r 10 4 379.93 8 3 7 475.74 10 
3 583.10 10r 8 4 528.73 10 5 7 495.22 10 
3 596.19 10r 10 4 675.02 10 5 7 791.61 9 
3 597.15 10r | *10 4 851.62 10 3 7 824.91 10 
3 626.60 10r 10 5 193.12 10 3 7 830.05 6 
3 657.99 p |10r 10 5 354.38 10 5 8 045.40 7 
3 690.72 10r 10 5 379.08 10 3 8 136.20 4 
3 692.85 p |10r 10 5 390.43 10 3 8 425.51 2 
3 700.92 10r 10 
an 
RuBIDIUM 
See 
2 561.9 5 3 111.4 6 3 340.6 va 8 
2 631.8 6 3 198.8 8 I 3 348.7 4r 4r 
2 807.6 6 I 3 228.0 2r 2r ||I 3 350.9 br br 
2 956.1 10 ||I 3 229.1 2r 2r 3 393.1 oe 7 
3 023.7 5 83 271.0 7 3 434.2 8 
3 086.9 5 3 321.5 8 3 461.6 10 
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Wave length. 
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EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Wave length. | Arc. Spark Wave length. - 
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c 
WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Samarium (Continued) 



































Wave length. | Arc.|Spark.|}| Wave length. | Arc.|Spark.|| Wave length. are Spark. 
4 318.95 5 8 5 493.72 6 eve 6 601.84 5: 
4 390.86 p 5 10 5 498.22 6 wate 6 679.25 5 
4 424.35 P 6 10 5 519.64 5 ate 6 731.86 6 
4 434.34 p 6 8 5 550.38 6r ae 6 794.20 5 
4 467.33 5 10 5 626.01 5 ae 6 861.14 6 
4 519.64 8 5 5 644.11 6 a 6 955.33 5 
4 543.95 5 5 5 696.74 4 sae 7 020.47 5 
4 595.31 5 5 5 773.77 5 BOD 7 039.24 6 
4 615.71 5 4 5 787.04 5 ec 7 082.40 5 
4 676.92 5 4 5 814.88 5 Soe 8 068.47 4 
4 704.42 5 3 5 874.22 4 ~~ 8 161.88 3 
4 760.28 5 2 5 938.91 4 a 8 230.34 3 
4 844.20 4 3 || 5 965.70 4 Bie 8 305.79 4 
4 883.78 4 1 6 159.49 4 stole 8 510.92 4 
4 910.41 © 4 1 6 256.69 5 kabesis 8 632.83 3 
5 044.27 4 1 6 426.63 4 1 8 717.89 3 
5 071.20 4 1 6 487.65 4 1 8 859.76 2 
§ 271.38 4 1 6 569.34 6 2 8 913.66 2 
5 341.26 5 Peas: 
ScANDIUM 
791. a 5 Il 3 572.55 10 | 10 5 031.03 10 4 
1 214. en 6 II 3 576.36 10 10 I 5 081.57 10 2 
1 603. os 5 || IL 3 580.96 10 | 10 5 239.82 10 2 
1 880. a 5 Il 3 589.65 10 | 10 5 349.29 10 1 
1 993. oe 5 II 3 590.50 10 10 5.481.98 10 1 
2 062. as 4 II 3 613.83 P| 10 10 5 520.50 10 1 
2 272.9 4] .... || IL 3 630.76 p | 10 10 5 526.82 10 3 
2 438.62 5 | .... || IL 3 642.80 p | 10 10 II 5 657.90 10 2 
TI 2 552.39 10 10 II 3 645.32 10 10 I 5 671.81 1} .1 
II 2 560.26 5 6 II 3 651.81 10 10 I 5 686.86 10 1 
2 699.12 6 10 I 3 907.50 p | 10 6 I 5 700.15 10 1 
2 734.10 4 8 T 3 911.81 P|} 10 6 D5 712.75 10 1 
2 988.95 10 3 I 3 996.61 10 2 I 6 210.67 10 1 
I 3 019.33 10 1 I 4 020.41 10 8 I 6 258.98 10 1 
3 039.94 10 2 I 4 023.70 10 8 I 6 305.70 10 1 
3 045.73 10 Ff I 4 047.82 7 2 6 413.37 IG} >... 
3 052.92 10 4 I 4 054.55 8 3 6 604.62 4 1 
3 065.1 10 5 I 4 082.42 10 3 6 737.90 10 
I 3 269.92 5 2 4 165.21 OF. 45 6 817.10 10 
I 3 273.64 5 2 II 4 246.84 10 10 6 819.51 10 
3 353.74 10 10 II 4 314.10 10 10 6 829.52 10 
II 3 359.69 10 8 II 4 320.73 10 10 6 835.03 10 
Il 3 361.29 10 8 II 4 325.00 10 10 ~ 7 136.13 6 
Il 3 361.95 10 8 || II 4 374.50 10 10 7 697.76 10 
II 3 368.95 10 10 II 4 400.40 10 10 7 744.20 10 
Il 3 372.15 10 10 || Il 4 415.56 10 10 7 800.44 10 
3 535.73 10 10 4 670.41 9 10 8 194.87 4 
II 3 558.55 10 10 I 4 743.82 10 4 8 241.18 4 
Il 3 567.71 10 10 
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| | 
Wave length. Are.} Spark. Gaeer Wave length. Arc.| Spark. — 
IV 818.0 sfanih eane 7 TI 2 541.83 LORS aah. sits 
IV 1 066.3 wf : 8 I 2 631.28 5 Coes oo ee a 
Ill 1 110.47 ae Y 5 I 2 881.59 P 10r LOA 7-5 ae 
II 1 194.89 “aE ane 5 I 2 987.65 5 BO aioe 
Ill 1 206.9 a eh tas 10 IIL 3 086.23 Beret cae ie Lé 
II 1 260.66 PY eats 8 Til 3 093.42 SA nee 6 
II 1 265.04 eit ee 10 IV 3 149.56 soe eee 6 
IV 1 393.9 ss) meen 10 IV 3 165.72 AP ah 8 
IV 1 402.9 Bee we ey 8 Til 3 590.46 =i 2. 8 
IT 1 500.39 a iS. SS 5 Ill 3 791.41 aS 6 3 
II 1 526.38 p Party West ac 8 Iil 3 796.11 ig ii 4 
ie 533. 55ee seal sane 10 III 3 806.56 ra 3° 5 
II 1 711.0 aa See 6 II 3 853.66 e0 3 3 
II 1 808.14 Soa ee os: 8 II 3 856.02 aS 5 8 
II 1 817.06 on it omen 10 II 3 862.59 a 4 6 
1 885. sls » DL ea iia I 3 905.52 p 10 5 10 
I 1 988.97 st pee Beds as IV 4 088.86 os 6 10 
I 2 058.20 oth | SRS 5r II 4 128.05 5 8 
Tl 2 071.94 ae Lah 8 II 4 130.88 6 10 
II 2 072.61 aaa] ese 10 TII 4 552.65 3 9 
I 2 124.12 Sie 1) el EE III 4 567.87 2 7 
I 2 216.69 3 BO Ses: Ill 4 574.78 1 4 
IV 2 287.08 ia eS) eae Il 5 041.06 1 - 8 
I 2 485.16 br | Sele II 5 056.02 2 10 
I 2 506.90 10r BOE oe aie I 5 708.40 Pits 5 
I 2 514.32 8r ee eee See III 5 739.76 oes 8 
I 2 516.12 p 10r OES Ss. IL 5 957.61 Neo. 5 
1.2 519.21 8r tS mane II 5 978.97 site 7 
I 2 524.12 10r (a 9] ae II 6 347.09 5 10 
I 2 528.52 p 10r Ch). | aaa II 6 371.36 2 8 
eT ee ee 
SILVER 
A Ss ae Ae « is a I ee 
T 
Wave length. |Arc.|Spark.|| Wave length. | Are.|Spark.|| Wave length. Are spar 
1 445. 5 1 916.3 oe 4 2 205.9 1 2 
1 486. 4 1 932.3 ms 2 2 208.4 1 1 
1 496. 4 1 956.9 ae 3 2 211.18 me 2 
1 539. 4 1 999.5 K 2 2 219.70 vs 2 
1 566. 6 2 000.6 aa 3 2 226.12 a 2 
1 656.8 5 2 033.8 ee 4 2 229.51 2 4 
1 674. 2 2 061. = 1 _-2 238.36 eR 2 
1 693. 6 2 065.9 an 4 2 240.42 _ 2 
1 722. 3 2 070.0 re 1 2 246.38 p|'3 3 
1 751. 6 2.113.8 2 3 2 248.73 3 3 
1 769 4 2 120.4 1 2 2 253.46 2 
1 772 4 2 125.4 ve 1 2 275.24 he 2 
1 794 4 2 145.6 1 3 2 277.38 oF 2 
1 802. 4 2 162.0 oe 2 2 279.97 1 5 
1 816. 3 2 166.5 2 2 2 309.54 6r 4 
1 839. 3 2 170.9 ays 1 2 312.4 4N| 2 
1 860. 4 2 171.7 = 1 2 317.03 2 5 
1 873. 4 2 186.76 2 3 2 320.24 2 6 
1 880. 4 2 192. 1 1 2 321.52 oe 3 
1 889. 4 2 202.1 2 2 2 324.63 2 6 
| 
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SopiuM 
Wave length. lar Spark. | Wave length. | Arc.} Spark. | Wave length. | Arc.| Spark 
1 372.3 ad 2 2 $47. re 4 I 4 748.1 3a) 2 
1 376.6? 4 1 I 2 852.8 4r 5 I 4 752.0 4n| 2< 
1 659 7 2 4 I 2 853.6 br I 4 979.0 5<| 4 
1 668.7 ee, 4 2 951.4 2 5 I 4 983.2 6<| 4< 
1 669.3 iy 4 2 980. 4 I 5 675.8 be 8 
1 698.9? -Uer 10 2 984.3 4 I 5 682.8 8 8< 
1 703.5 9 3 056.3 3 I 5 688.3 10 8< 
1 749.3 4 8 3 078.5 4 I 5 889.97 P/|10r | 10 
1 770.8 32 6 3 093. 6 I 5 895.93 p} 8r | 10 
1 773.5 i 6 3 129. 6 I 6 154.4 t 3 
1 787.4 = 4 3 189. 4 I 6 160.8 5 4 
2 490.7 bE ae ere 3 285. ok 5 I 8 183.33 8 . 
2 493.3 = 2 I 3 302.34 p| 9r 9r I 8 194.93 10 t 
T 22 51941 Ir 1 I 3 302.94 p| 8& 8r I 11 382.4 10 a 
I 2 512.2 Ir 3 533.1 FX 8 I 11 404.2 10 eee 
I 2 543.8 2r 1 3 631. 5 I 18 459.5 10 Sis 
I 2 543.9 lr 3 711. 3 I 40 449. Sree, .i3 
I 2 593.8 3r 3 I 4 393. 3 1 I 74 430. it.) te 
I 2 593.9 2r I 4 665. 3<| 3n I 90 480. a. 3 
I 2 680.3 4r 4 I 4 669. 4<| 3n I 90 850. 4 
I 2 680.4 3r 
oo ee ee 
STRONTIUM 





Il 1 613. 
IT 1 620. 
Il 1 769. 
1778. 
2 166 
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5 1 
4 2 
6r 2 
5 2 
5 6 
6 7 
5 2 
5 4 
10r 10r 
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9r 9r 
4 4 
4 2 
6 3 
10r 6r 
6 3 
5 1 
6r 4 
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4 1 
6 2 
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6 791.07 
6 878.37 
7 070.15 
7 167.30 
7 232.24 
7 309.45 
7 621.53 
7 673.10 
10 038. 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


TELLuRIUM (Continued) 





Wave length. 


1 007. 
1 064. 
1 107. 
nate Or 
1 123. 
1 150. 
1 167. 
1 174. 
1 216. 





Are. 





Spark. 


— 
OrNINT SINS OrsT Or or or or 








Wave length. | Arc. 
1 297. 

1 345. 

1 461. 

1 826. 

2 081.8 8 
2 143.0 p 9r 
2 147.33 8 
2 160.12 6 
2 208.88 6 
2 255.50 br 
2 259.02 8r 
2 265.52 br 


Spark. 


ODOC DI tte CHATTER 


Wave length. © 


OVO OVOr Gr Wo bo Ob 
Pecoes 

HN GOO NABAGO RES 
Some why Oe & yay 
wowjcant 


vuUud 





. eo4ss 


Are. 





SoSSomewm asd 


Spar! 


10r 


























2 539.91 ‘ 8 3 981.90 10 10 4 752.50 10) 8 
2 658.91 eale10 4 005.57 8} 10 4 813:77). ¢ s6i|k... 
2 891.29 ‘ 10 4 012.85 7 5 4 837.58 6rj2 1 
2 909.24 as 10 4 033.07 8 8 4 875.58 1 6 1 
2 913.28 Ke 10 4 061.59 6 2 4 881.14 6 2 
3 078.87 4 8 4 066.22 5 3 4 915.91 Ol] i... 
3 139.65 4 3 4 094.44 5 4 4 931.79 Oth... 
3 218.95 5]. 5 4 144.46 5 | 10 4 970.99 Sah. 
3 274.24 Bal oe ill, a 187216 5{.... || 4 993.85 oa hb... 
3 293.08 5 8 4 278.54 10 10 5 065.79 ee eee 
3 324.40 8| 5 4 313.25 6 1 5 089.11 Real 
3 413.77 5 4 4 318.85 6 3 5228-11 Elaean. 
3 454.06 Tails ard 4 342.53 | 5 319.23 5 4 
3 509.18 p 10 10 4 353.20 6 3 5 354.87 5 . 
3 561.75 p 10 10 4 356.84 6 2 5 369.71 5 - 
3 568,52 7). 6 4 367.31 5° 8 5 375.98 5 
3 628.20 Bate 8 4 423.11 5 1 5 424.10 5 
3 638.45 7\. 6 4 436.13 Sad. |] 5 470.34 5 
3 650.42 TY S 4 493.08 50 2 5 524.11 5 
3 658.87 Siia8 4 511.52 6]... || 5 685.72 5 
3 676.35 8 | 10 4 563.69 6 1 5 747.58 6 
3 702.85 6 | 10 4 578.68 Bin 8 5 785.18 5 
3 703.93 8] 8 4 641.98 Sits 5 803.11 5 
3 711.75 10| 4 4 645.29 9) 2 5 851.07 5 
3 765.14 Ge 8 4 662.79 6 1 5 967.35 5 
3 776.50 8 8 4 681.86 BUR a. 6 038.97 4 
3 848.76 p | 10] 10 4 702.40 Sil B 6 331.68 4 
3 874,19 p | 10 |. 10 4 716.08 Bilis &. 6 677.94 6 
3 899.19 Sidhe 8 4 734.19 6 1 6 785.12 4 
3 925.45 10 | 10 4 739.92 6 1 6 794.58 5 
3 939.54 10 | 10 4 747.79 Gel. 6 896.37 5 
3 976.86 10 | 10 
THALLIUM 
395. 1 1 082. 4 1 56r. | * 8 
662. 3 |/DI 1 266. 8 1 660. 10 
697. 4 1 337. 4 1 793. 9 
817. 3 1 478. 4 1 815. 10 
908. 2 1 492. 4 1 828. 6 
1 029. 4 ||IIL 1 559. 10 1 893. 10 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 
































TIN 
Wave length. Are. Spark.|| Wave length. jar Spark.|| Wave length. | Arc.| Spark. 
392. 1 2 113.9 4r Ir 3 283.5 wi 10 
410. 2 2121.2 Bat |Ohoe. 3 330.60 6r 6 
502. D 2 140.6 3r 1 3 352.3 Hele 10 
508 . 2 2 148.6 3r 1 3 801.03 9r 8r 
752. 3 2 151.4 3r 2 4 524.74 p | 6 10 
784. 3 2 17138 “ay es 4 585.6 a 10 
892. 3 2 194.5 3r 2r 5 333. “ie 10 
902. 15 2 199.3 3r 2r 5 562.7 ae 10 
907. 3 2 209.63 3r 2r 5 589.4 i 10 
910. Mn 3 2231.73 4r 2 5 731.70 7 3 
956. Ae 10 2 246.05 3r 3r 5 799.4 wy 10 
1 019. a 15 2 268.92 3r 3r 5 970.3 5 —% 
1 044. na) 15 2 286.68 4r 3r 6 037.7 5 Stakes 
1 058. No 3 2-317 .22 br 4r 6 054.9 5 oak 
1 062. 3 2 334.80 4r 4r 6 069.0 Wim |e 3.2. 
1 086. 5 2 354.84 5r 6r 6 149.6 Gite. .E. 
i 089. 5 2 408.18 4r 3 6 154.6 5 . a 
1 132. 12 2 421.70 6r 8r 6 171.5 4 x 
1 158. 20 2 429.51 Tr 8r 6 310.8 sale... 
1 224. 10 2 483.40 br 4r 6 453.5 3 6 
1 251. 20 2 495.72 5r 4r 6 579.2 os 4 
1 314.7 10 2 546.56 br br 6 844.2 2 2 
1 327; a 2 571.60 br br 8 114.1 7 asc 
1 347. 4 2 594.43 4r 3r 8 552.6 a A 
1 370. 4 2 658.61 Set 9 852. 1 Z 
1 387. 5 2 661.25 br 4r || 10 458. il : 
1 410.8 5 2 706.50 Tr Tr || 10 808. 1 i 
1. 437.7 10 2 779.81 4r 5 10 896. 4 g 
1.475. 6 2 785.02 3r 4 11 194. 7 : 
1 570. 4 2 813.58 5r 4r 11 279. 10 5 
1 757. 10 2 839.99 p | 8r | 10r || 11 457. 6 : 
1 811. 10 2 850.61 6r Tr || 11 618. 6 
1 899. 3 10 2 863.32 p | 8r 8r || 11 672. 2 
1 951.4 3r 2 913.54 6r 4 11 740. 9 
1 983.4 3r 3 009.14 p | 9r 8r || 11 827. 4 
2 040. 4r 3 032.78 3r 3 11 853. 4 
2 072.9 Breiwah 3 034.12 p | 9r 8r || 11 934. 10 
2 091.6 3r 1 3175.05 p |10r 9r || 12 983. 5 
2 096.3 Are |e one 3 262.33 p |10r br || 13 022. 2 
2 100.8 arlene 
pba) liye the ee 
TITANIUM 
324. 1 || 11 2 378.0 is. 6 I 2 646.64 | 9 2 
781.6 10 I 2 384.53 | 3 1 |p=71 2'661.97 (hb Oie-s.- 
834.0? 2 2 414.0 het £0 I 2 669.60 | 6 2 
1 113.4 5 I 2 418.36 | 3 1 ||III 2 742.33 | 7 4 
1 120.5 5 || IIL 2 516.0 Dad 10 II 2 751.7 8 
1 264.6 5 TI 2 525.62 | 4 10 I 2 758.07 | 6 1 
III 1 294.3 2 III 2 527.8 tn 10 II 2 805.0 10 
III 1 298.8 2 Ill 2 540.0 rs 10 II 2 810.30 4 10 
1 437.3 5 || IL 2 563.4 Lae 10 II 2 817.84 10 
1 658.7 10 I 2599.91 | 6 2 II 2 828.07 | 3 8 
1 671.2 10 T 2)611.98 air 1 II 2 841.94 | 8 4 
IV 2 068.3 2 I 2 619.94 | 5 1 II 2 $84.10 | 7 8 
2 074.6 2 T 2 641.09 | 9 2 I 2 912.09 | 8 2 
III 2 346.8 6 I 2 644.26 9 3 |IELIL 2 941.99 9 4 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Trrantum (Continued) 























Wave length. | Arc.| Spark.|| Wave length. A Spar | Wave length. 

1 5 978.54 8 8 I 6 258.72 9 9 I 7 209.45 2B. 

I 5 999.67 6 2 I 6 261.10 9 9 I 7 244.86 q@ sb. 

IT 6 085.24 rs 4 I 6 303.77 6 3 17 254.7 ; f E. 

1 6 091.18 7 5 I 6 556.09 6 5 I 8 426.5 ek 

I 6 126.22 9 5 I 6 743.15 5 3 I 8 435.6 Baik 

I 6 215.26 7 10 I 6 861.17 5 1 18 518.2 ab 

16 258.11 |9 | 9 aq £ Ti 
2 

TUNGSTEN 

1 550.2 ae 3 2 946.98 .8r 3 5 071.74 

1 679.2 3 3 3 017.44 6r 2 5 224.68 

1 785.5 s 5 3 041.86 5r 1 5 492.34 

1 787.0 =e 5 3 046.44 br 1 5, 514.72 

1 788.3 af 5 3 049.68 6r 1 5 648.39 Ps 

1 895.5 _. 6 3 077.50 1 10 5 735.10 . 

2 397.11 p 2 10 3. 376.14 1 10 |, 5 804.86 

2 446.4 1 8 3 401.90 1 8 5. 947.58 : 

2 488.8 2 6 3 508.74 6 5 6. 012.80 

2 571.46 2 6 3, 545.23 6 3 6 292.05 h 

2. 572.3 oz 6 3 572.47 3 10 6 404.22 

2 579.3 1 5 3 592.42 3 10 6 445.15 

2 579.6 * 7 3 613.79 p 3- 10 6 538.15 g. 4 
2 589.14 p 2 8 3 617.52 8r | .2 6 693.12 ; eg? 
2 658.02 2 8 3 641.41 4 10 6 820.7 ro 3 
2 702.1 1 10 3 736.24 1 10 6 934.28 : o 3 
2 762.34 4r 2 3 867.98 5 4 6 984.29 a. 33 
2 764.28 4r 8 4 008.76.P 10 10° 7 140.51 eq: 
2 768.99 4r 1 4 074.37 7 6 7 296.57 a 
2 769.7 4r 1 4 215.38 3 8 7 385.08 . 

2 770.90 4r 1 4 294.62 p 6r 9 7 483.34 ; 
2774.01 5r 2 4 302.12 p 8 5 7 569.87 kgs d 
2 774.48 5r 3 4 484.20 8 4 7 614.07 ~a 
2 818.07 5r 2 4 570.66 7 3 7 688.93 7: 
2 879.11 br 2 4 588.74 7 3 7 784.11 Par 
2 879.40 br 2 4 680.52 8 5 7 940.92 

2 896.01 4r 2 4 843.83 9 § 8,123.78 ‘ar 
2 896.44 6r 3 § 006.17 8 10 8 585.07 = J. 
2 934.99 br 3 5 015.34 8 8 8 594.38 h a ¥ 
2 944.41 7r 3 5 053.30 10 2 8 613.22 > 
et A ea eg ee 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 

EMISSION SPECTRA OF THE ELEMENTS (Continued) 
Uranium (Continued). 



























































iia... 7 
Wave length. | Arc. Soak Wave length. | Arc.| Spark.|| Wave length. | ar. Spark 
a ee 
5 621.50 4 1 6 372.46 Stile et 7 881.91 WG. 8.: 

5 669.45 4H, &. 3 6 395.46 Blab. 7 970.44 3 
5 723.63 15 1 6 449.19 10 1 8 223.08 4 
5 758.18 6 oe. 6 465.00 4 va 8. 262.09 4 
5 780.56 Cay are 6 826.90 4 8 318.4 3 
5 798.54 4 1 7 074.78 4 8 381.93 3 
5 837.7 4 1 7 101.61 3 8 445.38 4 
5 915.39 8 1 7 128.88 4 8 450.04 4 
5 976.32 SIF, f. 2 7 425.49 3 8 496.10 3 
5 997.32 4 7 533.91 5 8 504.66 4 
6 051.74 4 1 7 619.34 Seth 2... 8 540.17 SHIT. & 4 
6 077.28 4 g.) 7 631.72 opi. 8 607.92 Satt. 3.2 
6 171.88 400. |} 7784.11 Soha. |] 8 691.26 ee 
Sie ow StL 
VANADIUM 
| ‘ 
~ 483.0 As 5 II 2 952.08 8 8r 3 457.13 2 10 
684.5? i. 5 2 955.80 8 ee 3 496.94 3 8 
723. te 3 Tl 2 957.52 8 6 3 504.44 4 10 
ft 112.0 me 2 2 968.38 8 10r 3 517.30 5 10 
1 437.3 2. 2 2 974.24 8 1 3 524.73 3 8 
1 454. a. 2 2 976.21 8 2 3 530.77 6 10 
2 074.5 ft. 15 2 976.53 8 3 3 545.20 6 10 
2 677.83 7 4 2 977.55 8 1 3 556.80 4 10 
2 678.60 7 3 2 989.59 1 3r 3 566.17 3 8 
2 679.35 8 4 3 001.20 3 8r 3 589.75 5 10 
2 687.99 10 br 3 044.93 4r 1 3 592.02 5 10 
2 700.96 8 br 3 050.88 3r 3 3 593.33 5 10 
2 706.19 8 38r 3 056.35 3r 2 3 618.95 1 8 
2 715.69 10 5 3 060.45 OF thse, .» 3 667.72 8 3 
2 762.6 Bothy sor 8 066.37 4r Ir 3 669.42 1 8 
2 810.24 2 8 II 3 093.14 P| 4 10r || I 3 688.07 8 3 
2 882.51 6 8 II 8 102.30 p |10 10r I 3 690.29 8 4 : 
2 882.51 6 8 Il. 3 110.71 p| 8 10r I 3 692,22 8 4 
2 884.79 6 10 II 3 118.38 p /10r 10r 3 695.87 8 3 
2 891.65 10 Gr |} LL 3 125.29 p |, 8 2 3 700.34 1 8 
2 892.46 01-1 fEE-3 126-21 6 4r I 3 703.57 8 3 
2 892.67 10 5r || If 3 130,27 5 10r 3 715.47 6 10 
2,893.32 10 br 3, 134,93 2 8 3 727.46 ie 10 
2 904.13 8 1 3 136.51 2 8 3 732.75 5 10 
2 906.13 8 4r 3 139.73 1 8 3 745.80 3 10 
Il 2 907.47 8 3r I 3 183.42 p |10r 2r 3 770.97 3 10 
2 908.81 8r 8r I 3 183.99 P /10r 2r 3 787.15 2 8 
2 910.02 8 4r I 3 185.41 p |10r 2r 3 794.96 8 3 
2 910.39 8 4r 3 187.70 5 8r I 3813.50 8 3 
TI 2 911.06 6 3r 3 188.51 5 8r 3 815.51 3 10 
2914.93 10 2 3 190.67 7 10r I 3,818.24 8 3 
2919.99 8 2 3 198.10 5r 2 3 847.32 4 10 
II 2 420.38 8 3 I 3 202.38 br 2 I 3 855.85 9r 3 
2 923.63 Phe. 3,217.11 6 10 I 3 864.86 8 3 
IT 2 924.02 8 8r 3, 237.87 6 10 I 3 875.08 sr 2 
II 2 924.65 8 8r 3 254.75 2 8 3 878.73 1 10 
U 2 930.81 8 br 3 267.71 10 10r 3 902.26 8r 2 
II 2 941.43 3 10r 3,271.11 10 10r I 3.909.88 ge beeline 
2 942.35 10r 2 3 276.12 10 10r |] 3 914.31 2 8 
2 943.20 8 1 3 279.84 3 10 & 916.40 2 8 
Tl 2944.6 2 8r 3 337.9 on 8 3 951.96 3 10 
ee Ee ee 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Vanapium (Continued) 



























































Wave length. | Arc.| Spark. | Wave length. | Arc.|Spark.|| Wave length. Aro Sark 
3 973.64 3 10 I 4 408.52 6r 10r 5 670.87 9 8 
3 990.57 10 6 4 416.61 di 10 I 5 698.53 10r 19 
3 997.13 3 8 I 4 421.59 8 5 I 5 703.61 10r i 
3 998.73 8 4 1 4 487.84 8 6 I 5 707.02 8r 9 
4 005.71 3 10 I 4 441.69 7 8 I 5 727.04 10r 10 
4 023.38 2 10 I 4 444.22 8 8 5 731.28 8 
4 035.62 2 10 4 452.03 8 10 I 5 737.07 v Ye 

I 4 090.59 10 10 I 4 460.31 10r 10r I 6 039.74 10 10 

I 4 092.69 10 3 4 462.37 9 9 I 6 081.47 10 6 

I 4 099.80 10 2 4 469.71 8 8 I 6 090.24 10r 10 

14 105.17 10 4 4 488.90 8 10 I 6 111.67 - |10 9 

14 115.18 10 2 4 545.40 9 8 16 119.54 10r 8 

I 4 116.48 8 7 4 549.65 6 8 6 199.20 8 8 

14 116.70 10r i 4 560.72 7 9 I 6 216.35 8 10 

I 4 128.07 10 1 -4 571.79 6 io |i, I g 230.78 10 9 

I 4 132.00 10r 10 I 4 577.17 8 8 I 6 242.85 * | 4 10 

I 4 134.47 9 10 I 4 580.40 8 9 I 6 243.10 9 4 
4 183.4 2 10 I 4 586.37 8 9 I 6 251.83 9 & 
4 202.44 1 8 I 4 594.10 10r 10 I 6 268.85 5 5 
4 205.08 2 10 I 4 619.68 8 9 I 6 274.67 5 8 

1 4 209.85 6 8 4 776.48 6 9 I 6 285.18 9 7 
4 268.64 8 8 I 4 786.52 6 8 I 6 292.83 9 7 
4 271.56 6 8 I 4 796.94 7 8 I 6 296.53 10 6 
4 276.96 6 8 I 4 807.56 10 8 6 326.87 5 4 
4 284.06 7 10 I 4 851.50 9 8 I 6 452.38 4 Bias 

1 4 330.03 6 10 I 4 864.75 10r 9 I 6 504.18 4 4 

1 4 332.83 8 10 1 4 875.48 10r 10 I 6 531.43 10 6 

I 4 341.01 9 10 1 4 881.57 10r 10 6 753.03 4 a 

1-4 352.88 10 6 5 128.54 8 9 7 338.90 4 

I 4 379.24 10r 10r 5 138.44 6 10 I 8 116.76 5 

I 4 384.73 10r 10r 5 194.85 4 8 I 8 161.03 4 

I 4 389.99 10r 10r 5 401.95 7 8 8 203.0 4 

1 4 395.24 10 10 5 415.28 10 8 8 241.6 4 

1 4 400.59 9 10 5 487.9 5 8 8 253.5 4 

I 4 406.65 8r 5r 5 507.75 5 8 8 255.8 4 

I 4 407.65 8r 4r I 5 627.66 8 9 8 919.8 3 

I 4 408.21 6r 1 

ee ee eee 
Xenon, Frrst SpectruM 
NS Sn ee eee 

Wave length. eg Wave length. beara Wave length. Saree’ 
3 650.2 4 4 624.287? p 9 6 469.70 3 
3 951.0 10 4 671.23? p 10 | 6 727.90 3 
3 967.6 4 4 697.02 6 6 882.07 3 
4 078.8 10 4 734.15 8 7 285.36 3 
4 109.7 5 4 807.02 rf 7 393.80 3 
4 116.1 7 4 829.71 4 7 642.04 4 
4 193.5 ‘8 | 4 844.33 10 | 8 231.62 10 
4 500.98 p 8 | 4 923.25 5 8 280.08 10 
4 524.68? 6 6 182.44 2 8 409.17 4 
4 582.75? 4 6 318.06 3 8 819.38 6 
4 603.03 10 | 
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EMISSION SPECTRA OF THE ELEMENTS (Continued) 
XENON, Second Spectrum (Continued) 
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Geissler 
tube. 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 


EMISSION SPECTRA OF THE ELEMENTS (Continued) 
_ YTTERBIUM (Continued) 


nn eee EEE EEEESSSESSSIES SuenNn [clnnnEET 
































Wave length. | Arc.| Spark. | Wave length. | Arc.|Spark.|| Wave length. | Arc.) Spark. 
nl 
5 539.05 10 Soe't 5 837.13 8 2st 6 799.66 10 
5 556.47 10 1 6 489.14 10 1 7 527.58 5 
5 652.00 9 Ra: 6 667.85 10 eae 7 699.49 10 
5 720 02 19 
| 
Se Nk | Re Toe 
YTTRIUM Ls 
eee oie Ss es ee ee ee Se 
2 367.2 es 10 I 4 174.14 7 4 5 527.55 6r 3 
2 414.7 4 10 II 4 177.52 10 10 II 5 544.60 | 5 2 
2 422.20 4 8 4 220.62 7 1 5 556.45 4r 1 
2 817.0 1 10 iI 4 235.71 8 5 5 577.42 4r 1 
2 946.0 Ae 10 4 251.18 7 2 5 581.88 Sr: 2 
II 3 095.88 6 2 4 302.30 10 3 5 630.13 6r 2 
3 129.93 3 8 II 4 309.62 10 10 5 644.69 4r 1 
3 173.05 4 10 4 348.79 9 3 5 648.46 4r 1 
II 3 195.61 8 10 II 4 358.72 7 10 5 662.95 Tr 10 
II 3 200.26 7 10 II 4 374.95 10 10 5 706.78 4r 2 
II 3 203.32 7 10 II 4 398.03 8 10 II 5 728.90 a 2 
II 3 216.67 10 10 II 4 422.60 10 10 IL 5 781.68 4 2 
II 3 242.28 10 10 4 505.96 8 3 5 945.72 4 1 
II 3 327.88 10 10 4 527.26 8 5 6 009.20 5 3 
3 361.99 5 10 4 527.79 7 3 I 6 023.42 4 2 
3 496.09 9 10 I 4 643.69 p | 8 5 I 6 138.45 4 2 
3 548.99 10 10 4 658.31 6 3 I 6 191.72 7 4 
3 584.51 4 10 I 4 674.84 P| 8 5 I 6 222.58 6 2 
I 3 592.91 8 4 II 4 682.31 5 10 I 6 435.03 8 8 
II 3 600.73 10 10 II 4 823.31 4 10 6 538.58 4, 2 
II 3 601.92 10 10 4 839.86 9 10 II 6 613.75 5 3 
II 3 611.05 10 10 4 845.68 6 5 6 664.37 4 pee 
I 3 620.94 10 8 4 852.69 6 4 I 6 687.57 5 1 
3 668.48 3 10 II 4 854.88 10 10 6 700.71 4 1 
II 3 710.30 P |10 10 4 859.83 6 3 6 735.99 4 Retr 
II 3 747.55 6 10 II 4 883.69 10 10 I 6 793.71 4 1 
II 3 774.33 p |10 10 II 4 900.12 10 10 II 6 795.41 4 1 
II 3 788.69 p | 9 10 II 5 087.42 10 10 6 845.23 4 Rta. 
II 3 950.35 10 10 II 5 123.21 6 4 6 887.22 4 . 
II 3 982.61 10 10 II 5 200.41 10 10 6 950.32 4 F 
I 4 047.65 ff 4 II 5 205.71 10 10 II 6 951.67 4 E 
I 4 077.38 6r 5 II 5 402.78 5 8 6 979.87 4 A 
I 4 083.71 7 3 5 466.46 10 3 7 191.65 3 . 
I 4 102.38 9r 8 II 5 497.41 5 8 Il 7 264.16 4 $ 
I 4 128.32 &r 8 5 503.45 8 2 7 346. 4 e 
I 4 142.87 8r 8 II 5 509.91 9 4 II 7 450.2 4 ‘ 
I 4 167.52 8 4 II.5 521.62 6r 3 II ,7 881.7 2. e 
a 
ZINC 
677.9 : 5 1 651.9 = v8 1 889.3 a 6 
I 1 457. 8 1 673.2 ws rs 1 864. & 5 
I 1 589, : 10 1 707. ae 7 |\IL 2 025.5 P \4 2r 
I ‘1 601.2 6 1 743. rst 10 II 2 061.9 p | 4 4r 
1 620.0 6 1 746. it 8 |II 2 100.0 Be. 5 
1 622.9 ¢ 1 750. bh 7 I 2 188:5 P | 3r 2r 
1 629.4 9 1 767.8 Le 7 2 246.8 4 ny oe 
1 639.5 9 1811 bee yy 2 393.80 4 1 
1 645.0 | 8 1 834. sb 7 I 2 491.5 6 1 
ee ee eee ee ee! 
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WAVE LENGTH OF THE PRINCIPAL LINES IN THE 
EMISSION SPECTRA OF THE ELEMENTS (Continued) 


Zine (Continued) 





























Wave length. | Are. Spark.| Wave length. | Are. Spark. Wave length. | Are, | Spark. 
IL 2 502.0 3 10 |/IL 3 806.39 “5 10 |/II 6 482.98 at 15 
IL 2 557.95 8 10 ||/IL 3 840.34 a4 15 I 6 928.4 8 BS. 
I 2 569/92 6r 1 4 057.87 6 1 I 6 988.5 6 
IL, 2 570.72 = 2r || I 4 629.81 8 vieetl] T 6 943.4 4 

I 2 582.5 8r 2 I 4 680.14 |10r 10 7 026.1 + 
I 2 608.6 8r 3 I 4 722.16 |10r 10 7 264.2 4 

I. 2 670.57 4 1 I 4 810.53 /10r 10 7 338.9 4 ib. $ 
I 2 684.19 6 3 |/IL 4 911.6 10 25 ||IL- 7 478.73 4 20 
To 2 712.50 6 3 |/IL 4 924.0 10 30 ||II 7 588.61 a 15 

I 2 756.47 6r 5 IT 4 181.95 5 1 j/Il 7 732.63 a@ 10 

I 2 770.9 8r 8 I 5 308.57 8 I. 7 799.1 4 a 

EoD 47130 Gr-Pas 2 it 15 310.18 6 I 10 970. 4 

I 2 800.0 8 | .... || I 5 310.90 4 I 10 979. 4 

I 2 800.8 4. 10: P25 772.2 8 I 11 054.2 10 

I 2 802.0 a gd I 5 775.6 6 I 13 053.2 10 

I 3 018-38 6 Si) 15 777.1 5 I 13 150.4 10 

I 3 035.80 |10r 6 |/ILT 5 894.39 8 20 I 13 197.5 10 

I 3072.10 |10r 10 ||IL 6 021.26 1 15 I.13 781.4 2 

I 3 075.88 8r 6 |/IL 6 102.54 2 20 I.13 786.1 4 

I 3 282.30 p| 8 10 |/IL 6 111.56 a 10 I 14 038.5 10 

I 3 302.6 p | & 10 |/IL 6 214.65 12 I 15 679.7 4 

I 3 302.9 8r 10 I 6 237.9 6 I 16 485.7 4 

I 3 345.0 p 10r 10 I 6.239.20 5 I. 16 503.9 4 

y 3 345.6 &r 10 I. 6 362.35 /10 10 16 504.0 4 

3 345.9 8 2 I 6 479.0 7 = 5 
————————————— EEE 
ZIRCONIUM 
a 8 A A ee ee a 
“)2 449.84 4 3 II 3 572.47 p | 10 10 I 4 710.07 p | 10 5 
.2 568.87 5 6 IL 3 576.86 vf 10 I 4 739.48 p] 9 5 
‘2 571.41 6 8 3 611.89 4 8° 4 772,82 p| 8 4 
‘2 678.64 5 5 II 3 614.77 6 10: I 4 815.63 p| 6 3 
2 734.84 5 5 II 3 674.71 6 10 4 909.57 BS iets xp 
“2 752.21 4 3 3 698.16 6 10 4 959.41 5 
‘2 844.58 4 4 3 709.27 6 10 5 046.58 5 1 
2 875.98 440% 2. 3 751.59 6 10 5 064.90 5 1 
"2 968.95 6 3 3 796.49 3 8 5 155.44 4 1 
2 985.39 4 1 I 3 835.97 7 2 5 191.58 1 
3 011.74 5 1 IL 3 836.75 5 10 5 311.39 5 1 
3 029.52 6 1 I 3 890.32 7 4 5 385.12 7 1 
3 106.57 6 4 3 915.93 5 10 5 502.13 6 1 

I 3 182.87 7 5 If 3 958.22 8 10 5 528.39 5 1 

Il 8 273.05 8 9 3 991.13 9 10 5 620.13 6 1 

Il, 3 279.27 8 4 II 3 998.97 9 10 15 680.88 6 1 

3 284.71 8 4 4 048.67 7 9 5 879.77 8 1 
3 356.09 8 4 I 4 081.21 9 5 I 6 127.44 7 1 

I 3 357.26 8 4 4 149.20 10 10 I 6 143.19 7 1 

I 3 391:98 P| 10 10 4 156.23 8 9 6 299.63 7 1 

IL 3 430.53 7 i) 4 161.21 rs 8 6 313.01 7 1 

IL 3 488.23 p | 10 10 14 227.75 8 4 6 470.21 6 1 

3 463.01 4 10 I 4 282.20 6 6 6 489.64 6 5! 
3 479.39 7 9 4 347.89 7 3 6 769.12 6 
3 481.15 8 10 4 379.77 8 10 6 846.95 4 
IL 3 496.21 p | 10 10 4 442.99 6 9 6 953.83 5 
3 505.48 4 8 I 4 535.75 8 3 6 990.82 5 

IL 3 505.66 5 8 4 575.51 7 3 I 7 097.7 4 

I 3 519.60 P 8 3 4 633.98 7 2 I 7 169.1 6 

‘ 3 542.62 5 10 I 4 687.80 p | 10° 5 7 280.3 4 

II 3 556.60 9 10 4 688.45 7 4 7 318.2 3 
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SPARK SPECTRUM OF AIR 
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STANDARD WAVE LENGTHS > 
Primary Standard 


Wave length of the red cadmium line in air, 760 mm. pressure 
15°C., measures of Benoit, Fabry and Perot 1907, 
6438.4696 Angstrém units 


SECONDARY STANDARDS. Lines of the Iron Arc 


Selected lines from list by Ch. Fabry: International Critical Tables, 1929. 
Wave lengths in international Angstréms, atmospheric pressure, 15°C. 














Wave-length| Wave-length | Waye-length Wave-length Wave-length 
3370.789 | 3935.816 | 4592.655 5232.948 * 6065.489. 
3399.337 | 3977.744 | 4602.945 §266.564 6137.697 
3485.843 | 4021.870 | 4647.437 5371.493 6191.563 
3513.821 | 4076.638 | 4691.414 5405.779 : 6230,729 
3556.882 | 4118.549 | 4707.282 §434.527 6265.141 
3606.682 | 4134:680 | 4736.782 5455.613 6318.023 
3640.392 | 4147.673 | 4789.654 5497.520 6335.338 
3676.314 | 4191.436 | 4878.219 §506.783 6393.606 
3677.630 | 4233.609 | 4903.318 5569.626 6430.852 
3724.381 | 4282.406 | 4919.001 5586.763 6494.985 ; 
3753.615 | 4315.087 | 5001.872 5615.652 6546.245 
3805.346 | 4375.933 | 5012.072 5658.825 6592.920 
3843.261 | 4427.313 | 5049.825 5709.396 6677.994 
3850.820 | 4466.556 | 5083.343 5763.013 ) 6750.157 
3865.527 | 4494.568 | 5110.414 5857.759° Ni > 
3906.482 | 4531.152 | 5167.491 5892.882 Ni 
3907.937 | 4547.851 | 5192.353 6027.058 














SECONDARY STANDARDS 


Spectra of helium, neon, argon, krypton and xenon. Com- 
parison with the primary jstandard made by interferometer 
methods. Wave lengths in Angstrom units. 

Helium 
Merrill, Bulletin 14, Bulletin of Standards 1917. 








2945.104 3888.646 4387.928 5047.736 
3187.743 3964.727 4471.479 5875.620 
3613.641 4026.189 4713.143 6678.149 
3705.003 4120.812 4921.928 7065.188 
3819.606 4143.759 5015.675 7281.349 





1604 


it. 2 eos. 


HANDBOOK OF CHEMISTRY AND PHYSICS 


STANDARD WAVE LENGTHS (Continued) 


Neon 


Burns, Meggers, Merrill, Bulletin 14, Bureau of Standards, 1918 


Bureau of 
Standards 


3369 . 904 
3417 .906 
3447 .705 
3454.197 
3460. 526 


3464 .340 
3466 .581 
3472 .578 
3498 .067 
3501 .218 


3515.192 
3520 .474 
3593 .526 


3503-634 


3600.170 


3633 .664 
330.779 
5341 .096 
5400. 562 
5764.419 


5820. 

5852. 488 
5881. 895 
5944. 834 
5975 534 


6029. 997 
‘6074 .338 
6096 . 163 
6143 .062 
6163 594 


6217.280 
6266.495 
6304789 
6334 .428 
6382 .991 


— 


Meissner, Annalen der Physik, 1919 


Meissner 


ebeee 








Bureau of 
Standards 


6402 .245 


Meissner 


. 2460 
.527 


-953. 
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STANDARD WAVE LENGTHS (Continued) 


Bureau of 
Standards 


3948 . 980 
4044 .419 
4158 .591 
4164.180 
4181 .884 


4190.714 
4191 .027 
4198 .316 
4200 .676 
4251 .184 


4259 . 362 
4266 .286 
4272 .169 





Meissner 


7514. 651 
7635. 106 
7723 .758 
7724 .210 
7948 .175 


8006 . 156 
8014.784 
8103 .693 
8115 .307 
8264 .522 


8408 .210 
8424 646 
8521 .443 





Bureau of 
Standards 


4273 .9696 
4282 .967 
4318. 552 
4319 .580 
4355 .478 


- 


Meissner 


6456 . 290 
7587 .414 
7601. 544 


eek a 


Argon 
Meggers, Journal Optical Society of America, 1921 

Meisner |} Burepu 
4300.101 6871 .290 
4333 .561 6937 .666 
4345 .168 6965 .429 
4510.733 7030 .250 
4522 .325 7067 .217 
4596 .096 7147 .042 
4628 .445 7206 .986 
4702..317 (272,935 
6032 . 127 7353 .316 
6416 .307 7372.119 
6677 .282 7383 .979 
6752 .831 7503 .867 

Krypton 
Meggers, Journal Optical Society of America, 1921 

Meissner Btondaras 
4362 .6422 4502 .354 
4376 .122 4807 .065 
4399 .969 5562 .224 
4453 .9174 5570. 2872 
4463 .690 5870 .9137 

Xenon 


Meggers, Journal Optical Society of America, 1921 


4500 .978 
4524.680 
4582 .746 
4603 .028 





4624 .275 
4671 .225 
4697 .020 
4734 .154 





4807 .019 
4829 .705 
4844 332 
4923 246 
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PERSISTENT LINES OF THE ELEMENTS 


ARRANGED BY ELEMENTS 


Spectra of the first, second and third class are indicated by I, II and III 
respectively. 





Wave length Wave length Wave length 
Element Angstrom Element Angstrom Element Angstrom 
: units units units 
Aaa 1048. Br II(?) 4704.83 2860.94 
1066. 4785.48 CsI #852115 
6965. 4816.72 8943.6 
7067 . GC HT *2478.6 4555.3 
7503. C.esIE 1334. 54 4593.2 
8115. 1335.72 Cu I 43247 548 
Ag I *3280. 4267 .02 3273. 964 
3382. 4267.27 Cu II *2135.98 
Ag II 2246. Ca I ¥*4226.728 2192.27 
2437. 4454.780 2247.80 
Algor 3082. 4455. 880 Dy I 4000.50 
3092. 4456.62 4046.00 
3092. Ca OTF #3933 .670 4077.98 
3944, 3968.475 4167.99 
#3961. Cb I +4058. 97 4211.74 
Alzait 1671. 4079.73 Er I 3499.12 
1856. 4100.97 3692.65 
1858. 4123.85 3906.34 
1862. 4137.13 Eu I 4129.72 
AlvelLk 1854. Cb II *3094.19 4205.03 
1862. 3130.78 EF al 6856. O1 
As I 1889. 3163 .37 6902.46 
1936. 3194.95 Fe I #3719.938 
1972. 3225.47 3737 .135 
2288: Cd I #2288 03 3745, 564 
2349. 3403 .653 3748. 264 
2780. 3466. 201 3745 , 902 
2860. 3610. 510 Fe Il #2382 04 
Au I #2427 . Cd It #2144. 39 2395.63 
2675. 2265.03 2404. 886 
Saar 2496. Ce Il 4012.40 2410.53 
#2497 . 4040.76 2413.312 
Beer 1362. 4165.61 Ga 4033 ,01 
3452. 4186.60 ¥*4172,05 
Ba I 5424. clit 1379.6 Gd I 3646.19 
5519. 1396.5 3768.40 
#5535. 4794.5 Ge I 2651.15 
5777. 4810.0 2651, 60 
Ba If #4554. 4819.4 3039.08 
4934. Co I *3453 514 3269.49 
Be I #2348. 3465.794 4226.61 
3321. 3529. 814 Gl see Be 
3321. Co II #2286 .16 Hoist 1215.7 
3321. 2307 . 84 6562.79 
Be II *3130, 2378.62 4861, 33 
J 3131. 2388.90 He I 584.4 
Birk 2061. Crt #4254 342 ¥*3888..64 
2276. 4274. 802 5875.63 
2780.5 4289 .725 He II 303.8 
2809. 5204.54 1640.5 
2897 .¢ 5206. 039 4685.81 
2938 5208. 429 Hf I 2898 , 25 
2989 Cr Il #2835. 64 2904 42 
¥*3067 2843 . 25 2916.48 
Br I 1540.8 2849.83 2940.76 
1633.8 2855.66 3072.88 


*The most sensitive line 
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PERSISTENT LINES OF THE ELEMENTS 
(Continued) 


ARRANGED BY ELEMENTS 








Wave length Wave length Wave length 

Element angstrom Element Angstrom Element angstrom 
units units units 
Hf I 4093.17 4034 .489 1774.8 
Hf II 2513.02 Mn II *2576 .12 1782.7 
2516.88 2593 .733 1787.5 
2641. 42 2605.69 2136.8 
2773.36 Mo I 43798 26 2149.8 

2820.23 3864.12 2536.38 

3134.72 3902.96 2554.02 
Hg I *1849 6 Mo II *2816.15 *2170.0 
2536. 52 2848 .21 2833.07 

‘3650.15 2871.50 3639. 584 

3654.83 2891.00 3683 .472 

3662.88 2909.11 4057. 830 
Hg II 1649.8 N I 1199.5 1682.4 
1942.3 1200.2 +2203 . 57 

Ho I 3748.19 1200.7 *3404.59 
3891.02 4099.96 3421.23 
Ho II 2936.8 *4109.94 3516.95 
T bl 1782.9 N II 5666.6 3609.55 
2062.1 5675.9 3634.68 

5161.2 5679.5 2488 .92 
5464.6 N III 989.8 2498.79 
In I 4101.76 991.6 2505.72 
*4511.31 4097.3 2658.74 

Ir ‘I 2849.74 4103.4 2854.60 
2924.81 Na I 3302.34 4062. 83 

*3220.79 3302.94 4179.43 
3437.05 *5889. 965 4189.52 

3513.67 5895. 932 4225.34 
K SOL 4044.16 Nb see Cb 2659.44 
4047 . 22 Nd I 3951.15 2830.29 

+7664. 94 4177.34 2929.79 
7699.01 4303.61 2997.96 
Kr I 5570.291 | Ne I 735.95 *3064.71 
5870.917 743.73 *4825 94 
La I 5455.11 5400. 56 #3814.44 
*5930. 59 5832.488 4682.20 
6249.92 6402. 246 4201.81 

La II #394910 Ni I *3414.771 4215.58 
4077 .35 3492.965 +7800, 30 
4123 23 3515, 057 7947.63 
Titol 3232.67 3524. 543 3323.10 
*8707 . 86 Ni II 2253.9 3396 . 82 
Lu I 4518.54 2264.45 *3434 90 
Lu II 2894. 86 2270. 24 3657.99 
2911.40 #2287 .1 3692, 35 
3397.02 O oer 1302.27 3436.74 
3472.49 1304. 96 *3498 95 
3554.43 1306. 12 3596.17 
Mg I *2852.130 7771.97 2678.73 
3829.36 7774.01 2692.10 
3832.31 7775.68 2712.40 
3838.29 Os I 3262.30 2945.67 

Mg II #2795. 540 3267.94 2965.55 
2802.712 3301.56 2976.58 
Mn I *4030. 760 3752.54 1807.4 
4033. 074 3782.20 1820.5 





i ean! 


*The most sensitive line 
1608 


HANDBOOK OF CHEMISTRY AND PHYSICS 
PERSISTENT LINES OF THE ELEMENTS 





*The most sensitive line 





‘ (Continued) 


ARRANGED BY ELEMENTS 
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Wave length Wave length 
Element Angstrom Element angstrom 
units } units 
Spel 1826.4 4872.48 *3185.406 
4694.2 4962.25 *3093.13 
4695.5 *4077 .714 3102.30 
4696.3 4215.515 3110.71 
9212.8 *3311.14 3118.38 . 
: 9228.2 3318.85 3125, 29 
9237.7 3406.65 Ww *4008 .76 
Sa I 4390. 87 3509.18 4294.62 
4424 35 3561.75 4302.12 
4434.34 3848.76 WwW 2397.11 
Sb I 2068.38 3874.19 2589.2 
‘| 2175.88 2142.75 3613.79 
2311.50 2383 .27 1295.8 
2528.53 2385.78 1469.9 
2598.08 2530.73 4500. 978 
3232.52 2769.65 4624.275 
3267.48 3538.75 4671.225 
Se I 3907 .49 3601.05 4643 .69 
¥*3911.81 4019.14 *4674 . 84 
Se II *3613.83 3290.59 *3710.30 
3630.75 i 3635 . 467 3774.33 
3642.81 3642. 680 3788.69 
Se I 1960.2 *3653 .497 3289.37 
2039.7 4981.73 3694.20 
2062 .6 4991.07 3988.01 - 
*4730.9 4999511 *2138.5 
4739.1 5007 . 214 3282.32 
4742.3 5014.25 3302.6 
Sipe Loe 2506 . 904 i #3349 039 3344.5 
2516.119 3361.215 *2025.5 
2528 .516 3372.80" 2061.9 
*2881 . 587 3383 .765 *3519.605 
3905. 52 3775.7. 3547.691 
Si II 1526.83 *5350.47 3601.19 
*1533 55 I 3462.21 4687 . 803 
Sn I 2839 . 987 3761.34 4710.075 
2863 .322 3761.91 4739 .477 
3009. 135 3552.20 4772 .313 
3034.116 3672.59 4815.62 
3175 .047 4241.68 *3391.976 
3262.33 3183.415 3438. 23 
4524.74 3183.96 3496. 208 
Sr I- *4607 . 342 3184, 00 3572.472 
4832.07 
ee Be RE SE EO ae 2 ee Ee ee eee 
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PERSISTENT LINES OF THE ELEMENTS 
(Continued) 


ARRANGED BY WAVE LENGTHS 


Wave length Wave length 
angstrom Element Angstrom 
units units 
303.8 36.8 
584.4 438.5 
735.95 42.75 
743.73 *44.39 
989.8 N I 49.8 
991.6 N I *70.0 
1048. 26 A I 75.88 
1066.70 ANta 92.27 
1199.5 Nee 2203 . 57 
1200.2 Nit 46.43 
00.7 NE 47.80 
Nip 4 Bad 53.9 
95.8 Xe I 64.45 
1302.27 Ons 65.03 
04.96 Ore 70.24 
06.12 OOnT 76.57 
34.54 GyPrik *86.16 
35.72 COAat *87.1 
62.46 BESTT *88 03 
79.6 ci I 88.14 
96.5 ci I 2307 . 84 
1469.9 Xe I 11.50 
1526.83 si *48 62 
*335D Si ‘IE 49.84 
40.8 Br I 78.62 
1633.8 Br I *82.04 
40.5 He II 83.27 
49.8 Hg Il 85.78 
71.0 ALTE 88.90 
82.4 Pb Il 95.63 
1774.8 Pid. 97.11 
82.7 Paes 2404 . 886 
82.9 I i 10.53 
87.5 | Food BI 13.312 
1807.4 Siask *27 .96 
20.5 s 1 AY peat of & 
26.4 s I *78.6 
*49.6 Hg I 88.92 

54.67 Al It 96.778 
56.00 Al II ¥*97 . 733 
58.13 Al II 98.79 
62.48 Ala LE 2505.72 
62.90 Al II 06. 904 
89.9 As 13.02 
1936.9 As I 16.119 
Da Hg II 16 
60.2 Se I 2528. 516 
72.0 As I 28.53 
*2025.5 Zn II 30.7 
39.7 Se I 36.38 
61.71 Ri I 36.52 
2061.9 Zn IT 54.02 
62.1 I I *76.12 
62.6 Se I 89.2 
68.38 Sb I 93 .733 
*2135 98 Cu II 98.08 
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PERSISTENT LINES OF THE ELEMENTS 





Wave length 
Angstrom 
units 


Element 


<d0dp pb bits 
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(Continued) 


ARRANGED BY WAVE LENGTHS 


Wave length 


angstrom Element 
units 
97.02 Lu If 
3403 . 653 Ca I 
*04.59 Pd I 
06. Ta I 
*14,.771 Ni I 
21,23 Pd I 
*34.90 Rh I 
36.74 Ru I 
37 .05 ir el 
38.23 Zr II 
52.33 B sit 
*53 514 Co I 
62.21 Tu I 
65.794 Co I 
66.201 Cd I 
72.49 Lu II 
92.965 Ni I 
96 . 208 Zr IL 
*98 95 Ru I 
99.12 Er I 
3509.18 Bbpt 
13.67 ar od 
15.057 Ni I 
16.95 Pd I 
*19.605 Zr I 
24.543 Ni I 
29.814 Co I 
38.75 Th I 
47.691 Zr ai 
52. & of 
54.43 Lu II 
61.75 Tb I 
72.472 Zr IL 
3596 .17 Ru I 
3601.05 Th I 
01.19 Zr I 
09.55 Pd I 
10.510 Cd I 
13.79 W yal 
*13 83 Se II 
30.75 Se II 
34.68 Pd I 
35.467 Ti oA 
39.584 Pb I 
42.680 Ti) I 
42.81 Se II 
46.19 Gd I 
50.15 Hg I 
*53 497 Tis 4 
54.83 Hg I 
57.99 Rh I 
62.88 Hg I 
72.59 Wiad 
83.472 Pb I 
92.35 Rh I 
92.65 Er I 


Wave length 


angstrom 
units 


94. 
*3710. 


20 
30 


- 938 
-135 
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Ca 


Pb 
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Sr 
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PERSISTENT LINES OF THE ELEMENTS 
(Continued) 


ARRANGED BY WAVE LENGTHS 





Wave length Wave length Wave length ' 
angstrom Element Angstrom Element a Element 
units units 
I In I T 
Lu I ¥. 
Til Sn I I 
I Il I 
I I a: 
I I oi 
Ul I I 
I I I 
Il I I 
I iT i 
Il I II 
I II Il 
Il Il II 
I I I 
I 7 I 
I I 2 
I I I 
It Il I 
I I I 
I I I 
I fr I 
I a I 
II sk I 
I I I 
I aa I 
I 2 I 
I f ie 
I oe 7 
I II I 
II I I 
Il I I 
I I I 
I I 7 
I 5 I 
I Il or 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
ii I I 
I I 
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me INDEX. OF REFRACTION. 


Indices of refraction for elements, inorganic, WG oreanic and organic 
compounds will be found in the tables of physical constants for the various 
classes of substances in the section Properties and Physical Constants. 

Values for compounds not there listed and data subsequently collected 
are given below. 

Indices not otherwise indicated are for sodium light, \ = 589.3 mu. 
Other wave lengths are indicated by the value in millimicrons or symbol in 

ntheses which Se the index. Wave lengths are indicated as follows: 

e, \ = 587.6 mz; Li, \ = 670.8 my; Hg, X = 579.1 my; A, A = 759.4 my; 
C, = 656.3 my; D, X = 589.3 my; F, X = 486.1 my. 

Temperatures are understood to be 20°C for liquids, or ordinary room 
temperatures in the case of solids. Other temperatures appear as superior 
figures with the index. 

Indices for the elements and inorganic compounds will be understood to 
be for the solid form except as indicated by the abbreviation liq. 


ELEMENTS 


See also under Physical Constants of Inorganic Compounds and Index of 
Refraction of Gases. 








_ Name Formula Index 
Hreasine (Be) es ae | Bre 1.6615 
Cadmium ements i. =...) Gd ox ee) 
Chlorine (liq.)..................| Cle 1385 
f BY wnnn= oes yon ee ==--] a 1.00078 rd 
drogen + : A : my 
Tone sol.) . ) .| Is 3.34 
oe eet ae 1.001920 
ae oe ee | iD oe 
Mercury (liqs)......2i-2...--.-. / 1.6-1. 
Ni iq.).. ..| Na 1.2053719° 
er | a2 
Ph orus eek Se .1442% 
eg ame aks Leead eee 3.00, 4.04 
e (amor.)-(soL).......... 2.92 
Codienn | aaa cad 4-4----- Na 0.0045 
0 onthe pt os 4.22 
Sad te i a es S 1.9290 
“ fame {sol.)... 1.998 
(rhombic, a)...........-. | 1.957, 2.0377, 2.2454 
GMS ies iss: 4--.<-- Sn Pag! 





InorGANIC COMPOUNDS 


See also under ae Constants of Inorganic Compounds. 





) 
Aluminum carbide.............. | AlsC3 | 2.7, 2.75 (700 my) 
nS a aa a ee AICl3.6H20 j 1.560, 1.507 
Ta 8 SOghey, S ean ar eee AbOs | | 1.665-1.680, 1.63-1.65 
Alums. See under appropriate ele’ ment. 
Ammonium antimony] tartrate... ee ri CsHi0s).H20 = | 61.6229 (C) 
di-H.. | 1.5766, 1.5217 
| 1.7108 
py 1.4833, 1.4881 
1 
ost 328 
| 1.385, 1.390, 1.394 
| 81.503 
1.413, 1.611(He), 1.637 
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InorGANIc Compounps (Continued) 














Name Formula 
Ammonium sulfate, acid. ...... NHsH 
tartrate) (dl). caelestges caus (N. tte tL Oe 2H20 
thiocyanate... ob. see qe eke NHsCNS 
uranyl acetate................ NH:C2H302.U02(C2H302)2 
Antimony bromide.............. SbBrs 
lodidetirinn  Ssanie teen eae Sbls 
Barium cadmium bromide....... BaCdBrs.4H20 
cadmium chloride............. BaCdCl.4H20 
calcium propionate............ BaCa2(C3Hs02)6 
flifochloride: fayexecess ek oe BaClo.BaF2 
Huoride 34.49 7 oat ae eee BaF». 
Barium Oxide: :jiees. seas sacieys os a 
orthophosphate, di-.. A 
propionate. 5. Sheets se ene Ba(Cu{CO»).H0 
sulide; mono-. ee eseee ee 
Cadmium ammonium chloride.... Bact. 4NH4Cl 
cesium sulfate tah. cease. tee CdS0Os.Cs2S04.6H20 
fudrideyntst Sete ee CdF2 
magnesium chloride........... (CdClz)2.MgCle.12H20 
OxIdeiN5. «<a aayy cece CdO 
potassium chloride............ CdCle.4KCl 
<> cyanide sip <2 ten oe Cd(CN)2.2KCN 
rubidium sulfate..............| CdSOs.RbaSO4.6H20 
Calcium aluminate..............|'Ca3Alz0s 
ns) i aioe S Se Raa Ca0.B203 
carbide....... CaCz 
copper acetate. .| CaCu(C2H302)4.6H20 
cyanamide. . .| CaCNe 
dithionate. . CaS206.4H20 
pyrophosphate. ie a2 Ps 
platinocyanide. . ........| CaPt(CN)s.5H20 
strontium propionate. See Boers CazSr(C3H502)¢ 
sulfide (oldhamite)............ CaS 
sulfite yc. > kt blames sateie CaSO3.2H20 
thiogulfa te. J sce crercpee a. & Grasse. + CaS203.6H20 
Carbon dioxide (lig.)........... CO2 
Cerium dithionate.............. one 15H20 
Cesium perchlorate.............. CsCl0O. 
HitAbSn ners eee ee aw ee ae CsN Os 
nelonate. dnc deeicaee sk Beans Cs2SeO4 
thallium chloride............. CsgTleClo 
Chromium cesium sulfate........ CrCs(SOs)2.12H20 
Oride (10). fuentes dae roe CrOs3 
potassium cyanide (ic)......... CrKs(CN)s 
bulfate (19) cacdancwdeawra beers Cro(SOs4)3.18H20 
thallium sulfate............... CrTl(SOx)2.12H20 
Cobalt acetate... s. 0.5.0.6. c. ee Hare 4H20 
aluminate (Thenard’s Blue). ...| Co(AlOz)2 
ammonium selenate...:.......| CoSeOs. (NH)»Se0. 6H20_ 
Gestum Balfatel conc. cess sace CoCs2(SO4)2.6H20 
chloride (au); 3 ee A. CoCle.2H20 


potassium selenate. . 25 Rs 
rubidium sulfate.............. 
PLAS, eae y cee: Gr Sinetien 
Copper ammonium selenate...... 
ammonium sulfate............ 
cesium sulfate................ 
chloride (in).\; wa, ce tee hice wie 
FORIDGLO POAT Ys Sredtan Teh te's 





. | CoSeO4.K28e04.6H20 


CoSOs.Rb2S04.6H20 
CoSe04.6H20 
CuSeO,.(NH4)25e04.6H20 
CuS0O,.(NH4)2504.6H20 
CuSOa.Cs2S04.6H20 
CuCle.2H20 
Cu(CHO>)2.4H2O0 


Index 


1.463, 1.473, 1.510 
Bl 564 

1,546, 1.685, 1.692 
1.4808, 1. 4933 
>1.744- 

2.78 (Li), 2.36 
B1.702 

61.651 

1.4442 

1.640, 1.633 

1.475 also 1.4741 
1.980 


1 ft 1.63+ , 1.635 
81.5175 

2.155 

1.6038, 1.6042 
1.498, 1.500, 1.506 
1.56 : 

1.49, 1.5331, 1.5769 
2.49 (Li) 

1.5906, 1.5907 
1.4213 

1.4798, 1.4848, 1.4948 
1.710 

1.540, 1.656, 1.682 
>1.75 

1.436, 1.478 


1.50 
752, 1.4788, 1.4804 
55, 1.56 

989, oie 1.6003 


A 
5 
7 

2.5 

1.5221, 1.5244, 1.5373 
-564 

522 

1. 


542 
> 1.78 (red), 1.74 (blue) 
1.5246, 1.5311, 1.5396 
1.5057, 1.5085, 1.5132 
<1.625, <1.671, >1.67 
1.5135, 1.5195, 1.5358 
1.4859, 1.4916, 1.5014 
1.5225, 1.5227 
1.5213, 1.5355, 1.5395 
1.4910; 1.5007, 1.5054 
1.5048, 1.5061, 1.5153 
1.644, 1.684, 1.742 
1.4133, 1.5423, 1.5571 
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INDEX OF REFRACTION (Continued) 
InorGanic Compounps (Continued) 
Name Formula Index 
Copper oxide (ous) (cuprite).....| Cuz0 i 2.705 
potassium chloride............ CuCle.2KCl.2H20 iL Per , 1.6148 
“cyanide ote t Aye CuK3(CN)« 15215 
“ selenate.. ......| CuSeOs.K2SeOu.6H20 1.5096, 1.5235, 1.5387 
= MulfateFReG J... .. CuSOs.K2S04.6H20 1.4836, 1.4864, 1.5020 
strontium formate............ Et 1.4995, 1.5199, 1.5801 
2! 

PRUE TE CO) Re ae oe CuSO 1.724, 1.733, 1.739 
Cyanogen. . ..-++| CoNs 1.32713 (liq.) 
Germanium ‘bromide, tetra-...... GeBra 1.6269 
Gold sodium chloride. . ...| AuNaCl4.2H20 01.545, y1.75-+ 
Hafnium oxychloride. . .| HfOCl2.8H20 1.557, 1.543 
I oy Ee a 120 1.3049, 1.3062 (A), 1.3091, 

on (D), 1.3133, 1. 3147 
Tron ammonium chloride......... Fe(NHs)2Cl« 1.6439 
ammonium selenate...........| FeSeOs.(NH4)2SeO4.6H20 | 1. ree 1.5260, 1.5356 
cesium sulfate OC) Se oy See FeCs(SOx)2.12H20 1.4839 
...| FeSOs.Cs2SO4.6H20 1.5003, 1.5035, 1.5094 

rubidium sulfate. . SSE reeooe” 12H20 1.48234 

BUMELO COPAY hit ees es ess 'e2(SOx 1.802, 1.814, 1.818 

thallium sulfate............... Pen): 12H20 1.52365 
Lanthanum sulfate.............. La2(SOs)3.9H20 1.564, 1.569 
Lead orthoarsenate, di-...........] PbHAsOg..............-- 1.8903, 1.9097, 1.9765 

nitrate. ........ ne ae Pb(NOs)2 1.7: 

Lithium ammonium sulfate... ... LiNH:sSOs Bl. 137 (Li) 
ammonium tartrate (d). .| LiNHa(C4H40c6).H2O0 81.567, y1.5673 
se oat), (:/) ee LiNH4(C4H40¢).H20 61.5287 
bromide. sists). Fh... 5... es 1.784 
chloride : 1.662 
Pditmonatec ives. sis. ....... ThS106. 2H20 : 5487, 1.5602, 1.5788 

C27 Signe Meee ce Be LizO 1.644 

potassium sulfate. . .:.| LiKSO4 1.4723, 1.4717 

tartrate .t....| LiK(CdH406).H20 tt 81.5226 (red) 

rubidium tartrate (d).......... LiRb(CsH406).H2O 81.552 

sodium tartrate (di)... ..| LiNa(CsH40¢).2H20 61.4904 
Magnesium ammonium selenate.. MgSeO..(NHs)25e0s.6H2O | 1.5070, 1.5093, 1.5169 

ammonium sulfate. . L .| Mg(NHa)2.(SOx)2.6H20 1.4716, 1.4730, 1.4786 

orthoborate. . svs-/.,.....] 3MgO.Bs0; 1.6527, 1.6537, 1.6748 

cesium sulfate... ...| MgCse(SOx)2.6H20 1.4857, 1.4858, 1.4916 

chlorostannate. . eecee ses) MgSnCle.6H20 1.5885, 1.5970 

Pueeinatenee sh vey el.... MgSiF's.6H2O 1.3439, 1.3602 

platinocyanide. . ..| MgPt(CN)s.7H20 1.5608, 1.91 
Magnesium potassium selenate... MgKo(SeO.)2.6H20 1.4969, 1.4991, 1.5139 

potassium sulfate............. MgK2(SOs)2.6H20 1.4607, 1.4629, 1.4755 

oe sulfate. . ...| MgRbe(SO4)2.6H20 1.4672, 1.4689, 1.4779 

CLE en Ae eee MgSiO3 1.651, 1.654 (eale.), 1.660 

sulfide. PEbust oo. Meo 2.271 also 2.268 
Manganese borate........... MnsB.0o 1.617, 1.738, 1.776 

cesium sulfate................ MnCs2(SOx)2.6H20 1.4946, 1.4966, 1.5025 

Onis: Freee oe... MnCle.4H2O 1.555, 1.575, 1.607 

rubidium sulfate .| MnRbe(SO4)2.6H20 1.4767, 1.4807, 1.4907 

pultate fous). ...02005:....... MnS04.4H20 1.508, 1.518, 1.522 

men lid SO Baca Eee MnS04.5H20 1.495, 1.508, 1.514 
Mercury chloride ): AES ee HgCle 1.725, 1.859, 1.965 

eyanide (ic). . cy wee Nal 1.645, 1.492 

iodide (ie) (red)... te Ate meen Hglh 2.748, 2.455 
Nickel ammonium selenate....... Ni( NHa)2.(Se04)2.6H20 1.5291, 1.5372, 1.5466 

cesium sulfate................ NiCse(SOx)2.6H20 1.5087, 1.5129, 1.5162 
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INDEX OF REFRACTION (Continued) 
Inorcanic Compounps (Continued) 
Name Formula Index 
Nickel chloride........2....... NiCle.6H20 1.535, v1.61 
fluoride, acidt?-). 2Gl......... NiF2.5HF.6H20 1.392, 1.408 
potassium selenate............ Nik2(SeOs)2.6H20 1.5199, 1.5248, 1.5339 
rubidium sulfate.............. NiRb2(SO4)2.6H:O 1.4895, 1.4961, 1.5052 
pelenate! 7 Med Biba cn: NiSeOs.6H:0 1.5393, 1.5125 
Platinum potassium dibromo- 
Nitrite eee See ee See beer PtKe(NO2)2Br2.H20 1.626, 1.6684, 1.757 
Potassium carbonate............ K2CO3 1.426, 1.531, 1.541 
carbonate, acid..............: KHCO3 1.380, 1.482, 1.578 
perchlorates.\..... CNeest tauicnie KOI04 1.4731, 1.4737, 1.4769 
chloroplatinate............... KePtCle 1.827 (577 my) 
chloroplatinite................| KePtCl 1.64, 1.67 
dichromate ys. R686 t2 ea. KeCr207 1.7202, 1.7380, 1.8197 
pyanident ACh) Bere a: es onc. |) KON 1.410 
fluoborate . 922.5... Gekkint =? <a KBF4 1.3239, 1.3245, 1.8247 
fluoride 2x.tiesn SAM Lees isc KF 1.362 (1, 361) 
SO, PSUS. OCT). a KF.2H20 1.345, 1.352, 1.363 
fluosilicate 2.22... Peme slimes ae 6 1.3391 
pencdsie FORUM Joh si-<- 1.6205, 1. 6479 
lithium ferrocyanide........... one + Soler 1.5883, 1.6007, 1.6316 
hypophosphate............... KeH2P20s.2 1.4893, 1. 5314, 1.5363 
oo Bp RS Scouts KeH2P20s. LO 1.4768, 1.4843, 1.4870 
ruthenium cyanide............ K4Ru(CN)¢.38H20 61. 5837 
silipate <P STAGe Fs CIB Nes css K2Si03 1,520, 1.521, 1.528 
thiocyanate. . KCNS 1.532, 1.660, 1.730 
thionate, tetr K2S106 1.5896, 1.6057, 1.6435 
penta-.. 02.5. 2K25;0¢6.3H20 1.565, 1.63, 1,655 
Rhodium cesium sulfate... . . BSE aM. 12H20 1.5077 
Rubidium perchlorate........... RbCl 1.4692, i 4701, 1.4731 
chromate;cace.: Ade ResCrOe 61.71, v1.72 
dithiOnatesto8,) eh0.0.50.... Rb2S20¢ 1.4574, 1.5078 
fluoridess: SAtaeesketoe bseraa RbF piss 
selenate.. TY Sed MOTE es: Rb2SeOs 1.5515, 1.5537, 1.5582 
Ruthenium sodium nitrate 1.5889, 1.5943, 1.7163 
Selenium oxide................. Oe >1.76 
Silver cyanide........4..,.-..- AgCN 1.685, 1.94 
nitratait Oust O.02.4. 1 oe NOs 1.729, 1.744, 1.788 
phosphatesc 29.4.0 20h. 2... 42 AgeHPO. 1.8036, 1.7983 
potassium cyanide............ AgK(CN)2 1.625, 1.63 
Sodium ammonium tartrate (d).. .| NaN Hs(C4H40¢).4H20 1.495, 1.498, 1.499 
ammonium tartrate (dl)....... NaNHa(C«Hs0c¢).H20 61.473 (red) 
orthoarsengtesly..). .\ibte dg... cas NaH2As04.H20 1.5382, 1.5535, 1.5607 
o>, (5.4. ebpt-te dare NaHeAs04.2H20 1. 4794, 1.5021, 1.5265 
bromide: <4 06st RRA, cn a NaBr 1.6412 
carbonate. . os +eews| NazCOz 1.415, 1.535, 1.546 
Sodium carbonate, aglds.t b-ga- NaHCO; 1.376, 1.500, 1.582 
eyanidelsakdaA). phi. dshrra ses NaCN 1.452 
lodidé...885, Paint Baicdc; Nal 1.7745 
molybdkte: fe tas eke dc s<a% 3Na20.7Mo003.22H20 B1.627 
BUGIS, } ATE. aed oo 0s NaNQs 1.5874, 1.3361 
phosplintas Ati.d.. Aveed Js +. < NaHe2PO4.2H20 1.4401, 1.4629, 1.4815 
Te ee ee Na:HPOs.7H20 1.4412, 1.4424, 1.4526 
hypophosphate.............. NasH P20¢.9H20 1.4653, 1.4788, 1.4804 
silicate £ 0d: ABRs sck NasS'03 1.513, 1.520, 1.528 
sulfate, acid ...| NaHSOs.H20 1.43, 1.46, 1.47 
sulfite 10.2. QQU we tbh tte. ; eg 1.565, 1.515 


“ 


acid 
tartrate, acid (d),...........45 
thiocyanate... Ove. eee eee 


——_———_—$ OOOO 











Nail CattOo, H20 
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1.474, 1.526, 1.685 
61.533 
1.545, 1.625, 1.695 
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InorGAnic Compounps (Continued) 











Name Formula Index 
Sodium tungstate.............. Na2:W0:.2H20 1.5526, 1.5533, 1.5695 
7 a oe ae: ee NasV0s.10H20 1. 5305; es 5398, €1.5475 
a ra eke si rins NasVOs,12H20 1.5095, 1 
Strontium dichromate........... SrCr207.3H20 1.7146, t mi 1.812 
fluoriddy.cs0 4. SS1OEL ALD SrF: r 442 (1.4 38) 
Oh Oh 0) eae SrO 1.870 
ortho} hate, acid-.......... SrHPOs k 6s, 1.62+, 1.625 
sulfide, mono-................ SrS ; 107 
Bitfiraies,.:-.co ol. SiNa a 908, 82.046 
Thallium chloride, mono-........ TICL . 2.247 
jodide, mono-................ TI 2.78 
Tin iodide (ic) .. cy eee 2.106 
Uranyl potassium’ sulfate. BRR ae U02.S04.K2S04.2H20 mene 1.5266, 1.5705 
$0 mu) 
Vanadium ammonium sulfate... .| VNH(SOs)2.12H20 1.475 
Zine ammonium selenate......... Zn(SeO4).(NH4)2Se04.6H 20} 1. ot 1.5300, 1.5385 
peoriaberrracp «$02 t i} s. Zn(BrO3)2.6H20 1.5452 
cesium sulfate................ ZnCso(SOx)2.6H20 1.5022, 1.5048, 1.5093 
UG hes) Sey, TS Se ae ZnCls 1.687, 1.713 
Huosilieste ble ZnSiF's.6H20 1. 3824, 1. 3656 
potassium An Os ZnK2(CN)4 14115 
Belenates........... ZnKo(SeO4)2.6H20 1.5121, 1.5181, 1.5335 
penance des fot, ZnKa(SO4)2.6H20 1. 4775, 1.4833, 1.4969 
rubidium sulfate.....2........ ZnRbe(SO4)2.6H20 1.4833, 1.4884, 1.4975 
Bibateeiere went oN ZnSiO3 1.616, 1:62+, 1.623 
Zirconium ammonium fluoride. ...| Zr(NH4)3F7 1.433 





Organic ComPpounps 
See also under Physieal Constants of Organie Compounds. 





Name Index 
PAGER RROME rere nt net cr cA rrrertrerrrrrrcerrs avin 1.579, y1.660 
Dimethyl thiophene feyigna it ota eae, Seka ee Pees 1.5169313-4 (He) 
Ca lite a i FORT i tr airs 1.5221715 (He) 
Ethyl carbylamine, liq. Bas a Eee eahainsihais sew Give See toes 6 1.365924 
Hthylidene*cyanhydrin, liq. ...0 cbs... eck seve ec ceccecces 1.4058215.4 
deer reeset eT (51), LQ. 0:0 whale ea) oie do civ ais « Qoniclelefle ba « 1.420812-5 





1.90 

| 482-1496 
43295 38.3 (C) 
-45640 (656 my) 
.45843 (589 my) 
-46190 (509 my) 








if 
1 
1 
1 
Canada balsa: 1.47503 (361 mu) 
Ebonite... ; : 1.49634 (275 my) 
Fuchsin .70 1.53386 Ge my) 
Gelatin, Nelson’s No. 1...) 1.530 1.57464 (185 my) 
Gelatin’ various.......... 1.516-1.534 Regia, aloes: ic onncs nas 1.619 (red) 
Arabic. . .. eee] 1.480 (1.514) colophony............ 1.548 (red) 
(red) QODHM.. nemtesretasissgieres 1.528 (red) 
Hoffman’s violet......... 2,20 WHasols ores ee ec 1.535 (red) 
Ot i 1.539, 1.541 Peru balsam.......... 1.593 
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MOLECULAR REFRACTION 


The ino'ec.ilar refraction of a substance may be computed 
by the following relation,— 


N= 


’ 


M(n? —1) 
d(n* + 2) 
where N is the molecular refraction for a specified wave length 


and temperature, M, the molecular weight, d, the density and 
n the refractive index for the specified conditions. 


LIQUIDS FOR INDEX BY IMMERSION METHOD 











Liquid | Np 24° C 
Trimethylene chlonid6@s.)~. . . see cin es ee abe et eee 1.446 
[ik at-tol LIT y re GERM wr ch oti rr o ol) meno 1.456 
Hexahyaropnenol aan ok earls cts eke oe ole aehcem is «seas 1.466 
Decahydronaphthalene...... 2.2.62. e see eee eee ee lee 1.477 
Isoamylohthalate ns \nclesath chu DEY Ce ee ee 1.486 
Tetrachlordethane ca muy h von ose leg ateh alubialt ces ors ot ihe 1.492 
PentachloroethanGenn.y-- «55 + cdbieky- oe ea eS > Ds 1.501 
Trimethylene, BrOmadey. |: << 6 em clinie > cree 6 alas br = 5 caine 1.513 
Chlorobengenes-aatuvo cr bese: vere ot, olen Sa fv ee) ohaiane 1.523 
Ethylene bromide + Chlorobenzene ..........-..-.-++5 1.533 
o-Nitrotolieneranqage st soe 62 ise sci oeNoe t= cee 1.544 
EXcVJUGING ty! Ae bes) «prea ge ie oc bun ee oink: CREE gre <-- SEPRe 1.557 
> LOLMAING s cots 5. cetebach= io)? 5. SCORE SENS da Teh TRae Re eos ee 1.570 
Anilinemmm its cxctnen SRA to SOR me eo sure Renae err ote) ae 1.584 
Bromolorxe ss. «ao anesqere ts sa oe Blelece eu © EEE aN 5s a 1.595 
Iodobenzene + Bromobenzene.........----+.+++e++eeee 1.603 
Iodobenzene + Bromobenzene.......-.-0 000s e eee e eens 1.613 
Quinoline. as warcionsiele «eve 0 8 sURROMIAE ENIAC: 2 > 3 Ooh 1.622 
e-Chloronaphthalene:..2) «hipa) to Petron ee ee aes 1.633 
a-Bromonaphthalene + a-Chloronaphthalene............ 1.640, 1.650 
a-Bromonaphthalene + a-Iodonaphthalene........... an 1.660—1.690 
Methylene iodide + Iodobenzene..........-- 1 onttreen adit 1.700—1.730 
Methylene iodide 2... [cues beeeiee bial Melle ss = os ome 1.738 


a 
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INDEX OF REFRACTION OF WATER 


Alcohol and Carbon Bisulfide 
For sodium light, \ = .5893 


— — 





Temp. Water, pure Ethyl Alcohol 99.8 Carbon Bisulfide 
°C relative to air relative to air relative to air 
14 Leao4Sny. “|, Wesateteth Rl le sees wet 
15 ooo LLEn oO Wins eres 1.62935 
16 1.33333 1.36210 1.62858 
18 DB So LG, 1.36129 1.62704 
20 1.33299 1.36048 1.62546 
22 1.33281 1.35967 1.62387 
24 1.33262 1.35885 1.62226 
26 1.33241 1.35803 1.62064 
28 1.33219 1 35/21 1.61902 
30 1.33192 1.35639 1.61740 
32 1.33164 1.35557 1.61577 
34 1.33136 1.35474 1.61413 
36 1.33107 1.35390 1.61247 
38 1.33079 1.35306 1.61080 
40 1.33051 1.385222 1.60914 
42 1.33023 1.351388 1.60748 
44 1.32992 1.35054 1.60582 
46 1.32959 1.34969 fo) PRA, &. 
48 1.32927 MRE SASSDE ot mene te eae 
50 1.32894 184800 foo nieve 
52 1.32860 Vi BETAOE |p od ca AMON 
54 1.32827 BOSC ZO cl toa np oiees 
56 1.382792 4 34543) rol. oc keahie 
58 1.32755 1.34456 (> 1 -* eet 
60 1.32718 NAB AB 6S hes cree tenis 
62 1.32678 LeS427O ye et sy. Ae 
64 1.32636 1234189 vavale eA ae 
66 1.32596 Ah G4 096 crores |v hirgsier « ove ae 
68 1.32555 TE S4004 et Te ae. ae 
70 1 BE 159 eooO 2 ee te ee 
72 1.32466 ZOOS LUS eo Pe oe spatemirs 
74 1.32421 WSS(28 pete ie | olen bd 
76 1.32376 130626. f00 | sine. bik 
78 IN-GV S590 ita GML Meese Wars ek Rel Reet eee 2 
80 R228 Lite lies) s Shed Laloeds Ih Lulegete cae 
82 Use ives la, | PERLE coke penecerncceae 
84 Me tOOr Boule | Soe ae ade Pee be 
86 Leela te anh. ck oe Cl eae 
88 DeSoto td RBOE oc PRG PT BOR aa. de 
90 PeszObO meshes foe tetes Oo | ELS 
92 Pere | ard Ceci Ten) eee keen 
94 201049) «| 49 SSO eee tyke bh Laces. te 
96 EISIROR | eee. can fb Beek oe 
98 TeSISA™ - 1) t ghee. te | emer oe nt ae 

100 HESS ow hal 8 ana ea Sem Mf: SIA tate 
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ABSOLUTE INDEX FOR PURE WATER FOR 
SODIUM LIGHT 


nd 








Temperature Index Temperature Index 


ised, 1.33377 60° C. 1.32754 
20 1.33335 65 1.32652 
25 1.33287 70 1.32547 
30 1.33228 75 1.32434 
35 1.33157 80 1.32323 
40 1.33087 85 1.32208 
45 1.33011 90 1.32086 
50 1.32930 95 1.31959 
55 1.32846 100 1.31819 





———S——— SS lh” 


INDEX OF REFRACTION OF GLASS 


RELATIVE TO AIR 





Wave length in microns, 








Variety. RG 

.B61 | .434 | .486 (Na) .656 | .768 | 1.20 | 2.00 
sp | | 
Zine crown......-+++- 1.5391, 528/1.523)1.517|1.514/1.511)1.505)1.497 
Higher dispersion crown} 1.546 1. 533]1.527|/1.520/1.517)1.514)1.507)1.497 
Tighvefine sore ete < 1.614| 1.594/1.585/1.575/1.571|1.567|1.559)1.549 
Heavy flint......055.. 1,705|1.675|1. 664|1.650]1,644/1, 638/1.628/1.617 
Heaviest flint........- -., |1.945/1.919]1.890)1,879]1.867|1.848)1.832 


ee a aeenrnnn Gmail 


INDEX OF REFRACTION OF ROCK SALT, SYLVINE, 
CALCITE, FLUORITE AND QUARTZ 
(Compiled from data of Martens, Paschen, and others.) 




















Calespar, Quartz, 
Wave | Rock | Silvine, |Pyyorite a ae extraor- Prose extraor- 
length. | salt. KCl. : Tay Y | dinary ray dinary 

. ray. ray. 
GO. 185) 1 °1898)) DL. S27 a ae 1 oie fares, RGrentes 1.676 1.690 
OF1908 WSs sn | Ceres 1496 | aches 1.578 1.651 ‘1.664 
OPS40 alo heneak | re bcaeenreensae 1.701 1.506 1.567 1.577 
0.589 | 1.544 1.490 1.434 1.658 1.486 1. 544 7, 553 
OOTON eee ol) eb nies 1.431 1.650 1.483 1.539 1.548 
0.884 | 1.534 1.481 1,430 
1.179 | 1.530 1.478 1.428 
WAP on ea RT SRE Au ees oc 1.639 1.479 
DO GOd Ne pe OE anes MY eet Se ces Fees 1.474 1.516 
9.357 | 1.526 | 4.475 1,421 
3.536 | 1.523 1.473 1.414 
5.893 | 1.516 1.469 1.387 
8.840 | 1.502 1.461 1.331 
a i 
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OPTICAL CONSTANTS OF METALS 


‘The following table gives the refractive index n, the absorption index /+, 
the angle of principle incidence ¢, the angle of principle azimuth WY and the 
percent of light reflected R. : 

The reduction of amplitude of the wave of the wave length ) after traveling 


p 73m 3 27dk —. ‘e 
any distance d in the medium is given by the ratio 1 : e = - gis the angie of 





incidence for which the phase change between the two rectangular components 
vibrating in and normal to the plane of incidence is 90°. Wis the azimuth 
at which circularly polarized light results. These quantities are coniected vy 
the following relations 


_ sin g tang (144 cot? 














k = tan 2f(1 — cot? 6), @) 
“i (1+h2)4 
Computed . 
Metal E BETTE Authority 
Aluminum....... 0.589 (4A Ne cas 5.32/83. | Drude 
Antimony....... F 04 benivas 4.94/70 1% 
Bismuth (prism) .| white say Ie Yours Wowie eu cet: x Kundt i889 
rOnEG osc 5) .5 HLS. bestegiilicwy« ae snle J amin 
OOS Pe SR ie) ete) TR a We ee pL) 2 2 (A 5.01/85 Drude 
GHrOMIUME, oo Fs SFOs ss sl. epl2nOl Pos) =. 4.8 Wartenburg, 
1910 
@obaltishinesk i=. 10; 1.30) 1.43/32. | Minor 
j 1.52} 2.14/46. > 
{ 1.93) 3.72/66. “ 
: 1.87| 4.40/69. | Ingersoll 
1. 1.58} 5.73/73. oS 
1 1.29) 6.73/75 ae 
2. W277) Tel f sf 
Colwmbism:... f. 14.579) : fig |p te o<] ts 80 |. 5s. t} 2.11/41, Warenourte 
191 
) A SO Oe ae 1.05} 1.4 Minor 
il = 1.23] 1.47|32. | 
. 2.13) 2.34/56. oa 
: 7.4 | 3.26/86. | Ingersoll 
. 11.0 |° 3.85/91. se 
1, 11.4 | 9.46/96. MY 
D2 poe A ih Cy a Cor aS 
4. 11.4 /21.3 |....] Férst-Fréed 
5. 9.0728.4 ].... vs am 
oN PDD biter, | oahs SolO. OS" bee laers 1.14/28. | Meier, 1903 
Hleotrolytic....}. 441)... sc fa oe call 1S fs scan 1.85/42. 
: Bye A 
Te 8. .7 |....] Foérst-Fr 
2. 26.7 |12.5 3 hit 
3. 24.5 |19.6 ‘es # 
5. 18.1 |33. ra ie pe a 
TONG. ake wes PERO. 4. bust. acl et Iesive 0.57!30. | Meier, 1903 
RAT Patio icnly ae D EO Werks tt, Lande acl oy bo, |p eis. 4.87\75. Wartenbunts 
1916 
1. 1.60) 6.2 Forst-Fréed 
PA 1,66) 7.1 a % 
3. 1.79).6.0]... ee ee 
x BOS Babs. toe 5 
(os Aa ; Ut) eld Bogs 16. | Meier, 1903 
Sy hias hale 28, ~ 
TrOaress os 33. ba 
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(Continued) 
ren 
Metal Xr @ y Authority 
29D) 
. b&b a -% omy 
Aas Sd RS Z5SOh = I oF, Drude 
Magnesium...... 589/ sey. eb OL STE. : mA 
Manganese...... BY A!) Auacicky anesAied ter ok <y acboee Wartenb: 
- 1910 
Nsercury (liq.)...-}J326)2..2.}..... O68sjacnul. Meier, 1903 
a ae | ees é Fe 2) Oi ee a o 
Py | Reais ad toe 2 G2 ie - = “ 
Rate at hora. od (be ee a ey ie Bs i 
Wickelort. oss .cce 0.420)72 20/31 42)1 Tool 
0.589/76 1/31 41]1. Drude 
0.750}78 45/32 6/2. 
1.00 |80 33)32 2/2. = 
2.25 |84 21/33 30]3. és 
ADT ON ete Ne Bes 5 1.509) leh 16) 5 doe Meier, 1903 . 
BAL chim tha tes 1H6 LP 2ok & oe be 
BoD eS Ae) ae Se TSO Pee 987 1. foe by 
Platinunt,).....'.<-- 1.00 |75 30/37 OO}1. Foérst-Fréed 
2.00 |74 30/39 50/0. st a 
3.00 |73 50/41 00/0. es a 
5.00 |72 00/42 10/0. a ts 
Electrolytic. ...| .257].....]...-- IEF +h 65). Ie Meier, 1903 
SET Dean. «s [tai a ene ge ee ie ee « 
NERO cvcbue pe ase P63 “Ets: se 
GSTs teal ecole an SIO Tesh at 
Potassium....... .665|65 27/43 56} .066/26.8 |..... Duncan, 1913 
.589/62 58/43 42) .068/22.1 [..... Ky 
.472|57 9/43 O} .O70/14.5 |..... es 
SAO H ie leas Os PLE Lovet Morgan, 1922 
Rhodium........ Ae) | wag Sy OE, ie 64 Ts bier ns 
Selenium........ SOO octer sb oS oan Zoe Poss he sr Wood 
OO Tn chile obeabe + = FES "a 40P. ars se 
soo) os ee oe Se 2.93 | 0.45... .. = 
a = 76-010) [be IR Hi 2.60 (0.060. .°: ee 
ilicon, 95%..... pure 
J SSC (Petron sees Wartenburg, 
1910 
“ Ze OOO tio Ingersoll 
its |3. - 
Z 3. ge 
99.75% pure.. .|0. 4, Littleton, 1912 
Balvere cc ge oe 0. i Wy 3) ie Minor 
> ses : 0. 5 
- 1. ‘ 0. = 
woelbe—plisn zi. i 0. % 
.3895|66 36/43 6/0. Me x. ‘* 
.500|72 43 29/0. “ 2: ¥* 
.589/75 43 47/0. ‘C Lak: ws 
. 750179 44 6/0. SF on ig? Ingersoll 
1.00 |82 44 2/0. Or & ss 
1.50 {84 43 48/0. 1G; * 
25 SHR GAs 12 8 HS A | ge 
: 7 10/42 4 : ~2 120. ‘ors 
4.50 |88 41 10/4. .42/33. Ke 4 
Sodium.........| .665/72 11/44 2310. A Sa 97.7| Duncan, 1913 
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Computed = 
Metal + x é | yp = E aE on Authority 
BB Set] O87 
Sodium ......... -472\66 29/44 9} .057/33.3 |..... .2| Duncan, 1913 
-435)66 0/44 6} .058/31.7 |..... 94.8 if . 
fig.) as ee. | Se | ee O08). £4 2.61/99. | Drude 
(solid)... :.. “aa ies ee SS O49 4 2St 18. 2). 6.9| Morgan, 1922 
Sodium-Potassium 
pr lt A re | a Se ee O81 27.2% iz... 94.6 Ze 
Ak. Taatt ..- Pe ae ALES oe 1.08 {16.8 |..... 90.4 = 
Bin: Yadna€t - - 2" ieee .137/12.5 |..... 87.0 “ 
Te 2 arBnceh . . Ao. ee ee) ee s424112.8 |..... 86.9 + 
84.3% 5 a7 rd eee .088)17.6 |s.... 90.2 = 
Steel 
0.44%.C...... .589177 15). .... 2. 50) | WSO) T=... 57.4| Littleton, 1912 
1.28 GoGdas. - 589177 22)..... 2.66) Fes... 57.5) et 
6.5. MCh . . 58977 35). .... 2.77 | B.23ii...-. 57.0 % 
0.226}66 51/28 17|1.30 | 1.26} 1.64/35. | Minor. 
257|68 35/28 45]1.38 | 1.35] 1.86/40. es 
325/69 57/30 91.37 | 1.53] 2.09}45. ¥ 
500/75 47/29 2)2.09 | 1.50) 3.14|57. s 
650|77 48/27 9/2.70 | 1.33) 3.59/59. | Ingersoll 
1.50 |81 48/28 5113.71 | 1.55) 5.75/73. ». 
2.25 |83 22/30 36/4.14 | 1.79] 7.41/80. 43 
Tantalum....... Th RSI RESP 2.00 oases 2.31/44. | Wartenburg 
Tellurium i 
axis horizontal BOON «cos a0 | wavs a" 3.07 563). 5: 34 Mee spoke, 
axis vertical Pa) epee aa 2208 | -Ga2t ae... 30 ber sass, 
Ee. 1 peo)... bc. fl .48, bars 5.25182. aoe ° 
Tungsten........| .579/76 O}.....42.76 | 0.98}..... 48.6 artenburg 
>... . 154.5} Littleton, 1912 
Meamemuitite ..2-=| -579)..--.)...25f3.08 b. 2s 3.51|58. ri 
Manee eee . <5 --) - 207 eset) .....10.55 P22. 0.61/20. | Meier, 1903 
73. a 
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DISPERSION 


The dispersion for various types of optical glass is shown in the following 
table. np =index of refraction for the D line (of the solar spectrum) and 
Ny and nc the index for the F and C lines respectively (nz —nj) shows the 
dispersion for these two wave lengths. 








Glass. np (np —nQ) 

Light phosphate crown................ 1.5159 .00737 
Barium-silicate crown................. 1.5399 .00909 
High-dispersion crown................ 1.5262 .01026 
METER TaN ALTRI ls tore x on < ola. we wre Ris 1.5686 .01102 
MESEPEISEANG TITTAG «ss iene. cyuioidis 0's-4.0 se dors ots 1.5398 .01142 
RE eee eaten ltt a 1.7174 | .02434 
i 1.9626 .04882 
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INDEX OF REFRACTION, AQUEOUS SOLUTIONS 





Substance. 





Ammonium chloride . 
Ammonium chloride. 
Calcium chloride. ... 
Calcium chloride. ... 
Calcium chloride. ... 
Hydrochloric acid. . . 
Nitric acid... .)...... 
Potash (caustic)... .. 
Potassium chloride. . . 
Potassium chloride. . . 
Potassium chloride... 
Soda (caustic)....... 
Sodium chloride. . 

Sodium chloride..... 
Sodium chloride..... 
Sodium nitrate...... 
Sulphuric acid 
Sulphuric acid 
Sulphuric acid 
Sulphuric acid...... 
Zinc chloride........ 
Zino chloride........ 








Density. 

1,067 20-00 
1,025 29.75 
1,398 25.65 
1,215 22.9 
1.143 25.8 
1.166 20.75 
1.359 18.75 
1.416 3 Oa 


Normal|solution 

Double|normal 

Triple|normal 
21.6 


1.376 1. 
1,189 18.07 
1.109 18.07 
1.035 18.07 
1.358 22.8 
1.811 18.3 
1.632 18.3 
1.221 18.3 
1.028 18.3 
1.359 26.6 
1.209 26.4 


Temp. °C. | A\=.5893 


Index for 


(Na) 








Fh tt et fe ek fet ek et pd feat fee pt et at pet eat fet et 
wo 
lor) 
o 





: 
, Observer. 





Willigen 
Willigen 
Willigen’ 
Willigen 
Willigen 
Willigen 
Willigen 
Frauenhofer 
Bender 
Bender 
Bender 
Willigen 
Schutt 
Schutt 
Schutt 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 


INDEX OF REFRACTION OF METALS 


For Sopruw Liaut 











(Drude.) 
Index of Index of 

Metal. refraction. Metal. refraction. 
Aluminum.......... 1.44 Mercury.. 1.73 
Antimony ..< <5 te cele 3.04 Nickel. . 1.79 
Bismuth........ 1.90 Platinum. 2.06 
Cadmium. . Lows DUG OEL Oe adic cette 0.181 
Copper. 0,641 Steely! 2M, os nasties 2.41 
Go ita SEM 0.366 Tin asolid 27 A 1.48 
Ln ee Le 2.36 Tiny Byid see ere be ee .10 
MGAGS 5 5 ous 2 citoie aeeae 2.01 VANCE MPR CLES, Fy 2.12 
Magnesium......... 0.37 
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; INDEX OF REFRACTION, GASES 


Values are relative to a vacuum and for a temp. of 0° C. and 760 mm 
pressure. 
(From Smithsonian Tables.) 





Kind of 











Substance. light. Indices of refraction.| Observer, 

Acetone. . ees Ae ces oF D .001079-1.001100 
Air... ta " ™ D . 0002926 Perreau 
Ammonia vhite .0003881-1.000385 
Ammonia D .000373-1.000379 
Argon.. D . 000281 kayleigh 
Benzene. D .001700—1.001823 
Bromine...... D .001132 Mascart 
Carbon dioxide. white .000449-1.000450 

dioxide... . D .000448-1 . 000454 

disulphide. white .001500 Dulong 

disulphide. D .001478-1.001485 

monoxide. white . 000340 Dulorg 

monoxide white . 000335 Mascart 
Chlorine... white .000772 Dulong 
Chlorine... D .000773 Mascart 
Spe ioet. - D .001436—1.001464 
Cyanogen. . white . 000834 Dulong 
Cyanogen. D .000784—-1. 000825 


Ethyl alcohol. 
ether..... 


.000871—1.000885 
.001521-1.001544 








a 
= 
+ 
o 
PE ek ke pk bk fk fet ak peat fee pak fed fd fd a fad Feet fet feat fk ek fad fk pd fe fk fe fk fk fea oad ek fr fh fot fr re 
r= 
ts 
© 


Helium. 3.506... D . 000036 Ramsay 
Hydrochloric acid. i Mascart 
Hydrochloric acid. D .000447 Mascart 
Hydrogen... white .000138—-1.000143 
Hydrogen... D .000132 Burton 
sulphide.. . D .000644 Dulong 
sulphide... . é D - 000623 Mascart 
Methane....... . | white 000443 Dulong 
Methane....... ae D 000444 Mascart 
Methyl alcohol... at. D .000549-1 .000623 
WWetnyletiers. .. 2... «es D .000891 Mascart 
LSELY. VG) 1 CO Se ie re white .006303 Dulong 
Nitty XIE. Wh. 5 oe ia we ss ‘ D . 000297 Mascart 
white .000295-1 .000300 
D .00029 6-1. 000298 
white .000503—1.000507 
D .000516. Mascart 
white .000272—1 .000280 
D .000271-1.000272 
D 001711 Mascart 
Sulphur dioxide. 2. .....0.... white .000665 Dulong 
Sulphur dioxide. ............ D . 000686 Ketteler 
RM one iy:'s <icvaye o's sane sip white . 000261 Jamin 
vob) 83S Ae ee ee ee eee D .100249-1 .000259 





COEFFICIENT OF TRANSPARENCY OF OVIOL GLASS 
FOR THE ULTRA-VIOLET 


For a thickness of 1 mm. 





Wave lengtb, mi- 


BeOns ee... Foe %% 0.280|0.309)0.325 |0.346/0.361/0.383|0.397 


SS EEE 


0.999}1.000/1.000 


Uviol crown...... 0.56 |0.95 |0.990 0.996) 
i) 
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REFLECTION OF LIGHT BY GLASS IN AIR 


The table gives the percentage R of light reflected by one 
surface of glass having a refractive index of 1.55 relative to air. 
The angle of incidence is 7, and the angle of refraction is r. 
The two components of the polarized light are marked _ || and 1 
according to the electric vector of the vibration. (Computed 
according to Fresnel’s formula.) 











a r \| Ag 

0 OP? ¥ 4.65 4.65 4.65 
10 6° 26’ 4.84 4.47 4.65 
20 12°-454 5.45 3.91 4.68 
30 18° 49’ 6.64 2.99 4.81 
40 24° 307 8.76 Wey (a) 5. 26 
50 29° 37’ 12.54 0.46 +}, 6.50 
60 26°) 2 19.35 0.11 9.73 
70 32° 41" 31.99 4.00 18.00 
80 40° 33" 55.74 23.34 39.54 
90 49° 49’ 100.00 100.00 100.00 


REFLECTION BY TRANSPARENT MEDIA IN AIR 


For NorMAut INCIDENCE 
The table gives the per cent of the normally incident light which is re- 
flected by transparent media of various indices of refraction. n = index 
of refraction, R = reflected light, 7 = angle of incidence = 0. 


(Computed from Fresnel’s formula.) 








n R n | - R | n | R 
1:0 0.00 hg 6.72 2.4 17.0 
b Sl 0.23 1.8 8.16 Je 18.4 
2, 0.83 1.9 9.63 230 19.8 
13 1.70 2.0 DORE: 2... 7 21.1 
1.4 2248 Bal 12.6 2.8. yeas 
4 BAS 4.00 PAV 14.1 Ps 23.8 
1.6 jroo es} 15.8 3.0 25.0 











COEFFICIENT OF TRANSPARENCY OF GLASS FOR THE 
INFRA-RED 


Normal incidence, thickness 1 em. 











Wave length, microns... .| Oper i figs a | es: | 
| \ 
(Gows, borate, ok: ae: 1.00 55|.21| .025) 204 
borosilicate........... oe 74) 61} .33 |'.034| .021 
Flint, light) 2220). 1.00} .91| .82| .45 | .083| .019 
beavy.........+.+.++-| 1.00} 1.00) 1.00 }t.00 | 45° | 019 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF 
SUCROSE (CANE SUGAR) 


The table gives the index of refraction for \ = 0.5893 of aqueous sugar 
solutions at 20°C from 0—85% sugar. Corrections for temperatures other 
than 20° are given at the end of the table. 











sugar 
00. 1,3 330 331 333 334 336 || 387 338 340 341 342 
1. 344 345 347 348 350 || 351 353 355 356 357 
2. 359 361 362 363 365 || 367 368 369 371 373 
re 374 375 377 378 380 || 381 382 384 385 387 
4. 388 389 391 393 394 || 395 397 399 400 401 
5. 403 405 406 407 409 || 411 412 413 415 417 
6. 418 419 421 423 424 || 425 427 429 430 431 
y, 433 435 436 437 439 || 441 442 443 445 447 
8. 448 450 451 453 454 || 456 458 459 461 462 
9. 464 465 467 469 470 || 471 473 475 476 477 
10. 479 481 482 483 485 || 487 488 489 491 493 
11 494 496 497, 499 500 |) 502 504 505 507 508 
12 510 512 513 515 516 || 518 520 521 523 524 
13. 526 527 529 531 532 || 533 535 537 538 539 
14. 541 543 544 546 547 || 549 551 552 554 555 
15. 557 559 560 562 563 || 565 567 568 570 571 
16 573 575 576 578 580 || 582 583 585 587 588 
17 590 592 593 595 596 || 598 600 601 603 604 
18 606 608 609 611 612 || 614 616 617 619 620 
19 622 624 625 627 629 || 631 632 634 636 637 
20 639 641 642 644 645 || 647 649 650 652 653 
21 655 657 658 660 662 || 663 665 667 669 670 
22 672 674 675 677 679 || 681 682 684 686 687 
23 689 691 692 694 696 || 698 699 701 703 704 
24 706 708 709 711 713 || 715 716-718 720 721 
25. 723 725 726 728 730 || 731 733 735 737 738 
26 740 742 744 745 747 || 749 751 753 754 756 
27 758 760 761 763 765 || 767 768 770 772 773 
28 775 777 779, 780 782 || 784 786 788 789 791 
29 793 795 797 798 800 || 802 804 806 807 809 
30 811 813 815 816 818 || 820 822 824 825,827 
31 829 831 833 $34 836 || 838 840 842 843 845 
32 847 849 851 852 854 || 856 858 860 861 863 
33 865 ‘867 869 870 872 || 874 876 878 879 881 
34 883 885 887 889 891 || 893 894 896 898 900 
35. 902 904 906 907 909 || 911 913 915 916 918 
36 920 922 924 926 928 || 929 931 933 935 937 
37 939 941 943 945 947 || 949 950 952 954 956. 
958 960 962 964 966 || 968 970 972 974. 976 
39 978 980 982 984 986 || 987 989 991 993 995 
40. 997 999 *001 *003 *005 || *007 *008 “010 *012 *014 
41. | 1.4 016 018 020 022 024 || 026 028 030 032 034 
42 036 088 040 042 044 || 046 048 050 052 05 
43 056 058 060 062 064 || 066 068 070 O72 074 
44. 076 078 080 082 084 || 086 038 090 092 094 
45. 096 098 100 102 104 |} 107 109 111 113 115 
46. 117 119 121 123 125 || 127 129 131 133° 135 
47 137 139 141 143 145 || 147 150 152 154 156 
48 158 160 162 164 166 || 169 171 173 175 177 
49 179 181 183 185 187 || 189 192 194 196 198 
50. 200 202 204 206 208 |} 211 213 215 217 219 
51 231 223 225 227 229 || 231 234 236 238 240 
52. 242 244 246 249 251 || 253 255 257 260 262 
53. 264 266 268 270 272 || 275 277 279 281 283 
54. 285 287 289 292 294 || 296 298 300 303 305 
55. 307. 309 311 313 316 || 318 320 322 325 327 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF 
SUCROSE (CANE SUGAR) (Continued) 





55. 1.4 307 309 311 313 316 318 320 322 325 327 





56 329 331 333 336 338 340 342 344 347 349 
57 351 353 355 358 360 362 364 366 369 371 
58 373 375 378 380 382 385 387 389 391 394 
59 396 398 400 403 405 407 409 411 414 416 
60 418 420 423 425 427 429 432 434 436 439 
61 441 443 446 448 450 453 455 457 459 462 
62 464 466 468 471 473 475 477 479 482 484 
63 486 488 491 493 495 497 500 502 504 507 
64 509 511 514 516 518 521 523 525 6527 530 
65. 532 534 537 539 541 544 546 548 550 553 
66 558 561 563 565 567 570 572 574 577 579 
67 581 584 586 588 591 593 595 598 602 
68 605 607 609 612 614 616 619 621 623 625 
69 628 630 632 635 637 639 642 644 646 649 
70 651 653. 656 658 661 663 666 668 671 673 
71 676 678 681 683 685 688 690 693 695 698 
72 700 703 705 708 710 713 715 717 720 722 
73. 725 727 730 732 735 737 740 742 744 747 
74. 749 752 754 757 759 762 764 767 769 772 
“76. 774 777 779 782 784 787 789 792 794 797 
76. 799 802 804 807 810 812 815 817 820, 822 
ate 825 827 830 832 835 838 840 843 845 848 
78. 850 853 855 858 860 863 865 868 871 873 
79. 876 878 881 883 886 888 891 893 896 898 
80. 901 904 906 909 912 914 917 919 922 925 
81. 927 930 933 935 938 941 943 946 949 951 
82, 954 956 959 962 964 967 970 972 975 978 
83. 980 983 985 988 991 993 996 999 *001 *004 
84. 1.5 007 009 012 015 O17 020 022 025 028 030 
85 033 





TEMPERATURE CORRECTIONS 


Below 20°C the correction should be subtracted from the per cent sugar. 
Above 20°C the correction is to be added to the per cent sugar. 





Temp. Approximate per cent sugar 

°C 5 | 10 ] 15 | 20 |. 30 1.40) 50 | 60 {770 fe76 

15 0.25) 0.27| 0.31) 0.31] 0.34) 0.35] 0.36] 0.37| 0.36] 0.36 
16 0.21) 0.23) 0.26) 0.27) 0.29) 0.31) 0.31) 0.32] 0.31) 0.29 
17 0.16) 0.18} 0.20} 0.20) 0.22) 0.23] 0.23) 0.23) 0.20} 0.17 
18 0.11) 0.12} 0.14} 0.14] 0.15) 0.16} 0.16} 0.15} 0.12) 0.09 
19 0.06} 0.07} 0.08} 0.08} 0.08) 0.09) 0.09} 0.08} 0.07) 0.05 
21 0.06} 0.07} 0.07} 0.07} 0.07} 0.07) 0.07} 0.07} 0.07) 0.07 
22 0.12} 0.14] 0.14) 0.14] 0.14] 0.14] 0.15} 0.14] 0.14) 0.14 
23 0.18} 0.20} 0.20) 0.21] 0.21) 0.21) 0.23) 0.21) 0.22) 0.22 
24 0.24) 0.26) 0.26] 0.27} 0.28) 0.28) 0.30) 0.28) 0.29) 0.29 
25 0.30] 0.32] 0.32] 0.34] 0.36} 0.36} 0.38] 0.36] 0.36] 0.37 
26 0.36} 0.39] 0.39} 0.41) 0.43) 0.43} 0.46) 0.44) 0.43) 0.44 
27 0.43} 0.46) 0.46} 0.48) 0.50) 0.51) 0.55) 0.52) 0.50) 0.51 
28 0.50! 0.53] 0.53) 0.55) 0.58) 0.59) 0.63) 0.60) 0.57) 0.59 
29 0,57; 0.60) 0.61) 0.62), 0.66) 0.67] 0.71) 0.68) 0.65) 0.67 
30 0 64! 0.67) 0.70! 0.711 0.74! 0.75) 0.80! 0.76) 0.73) 0.75 
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REFLECTION OF LIGHT BY METALS 


- The table gives the per cent of normally incident light which is reflected 
fy the polished surface of various metals. 











: [doris Copper, | Gold, Magna- | Mag- Mer- 
Wave | Anti- : cury, 
(68 Cu,| commer-} electro- | Iron. lum, ne- * 
length. | mony-|39 Sn).| cial. lytic. Mach’s. | sium, eat a 
.251 .30 25.9 38.8 67.0 
288 ese 24.3 34.0 70.6 
~305 25.3 31.8 foun 
3826 24.9 28.6 75.5 
-3857 27.3 27.9 81.2 
Peso os. 153 28.6 27.1 83.9 
420 oa a 32.7 29.3 83.3 
CO, | i aoe 37.0 Sarl 83.4 . «eel eee 
-500 Aa -63 43.7 47.0 55 83.3 ~t2.1.40.9 
25 SCae5¢ ag (CRE 47.7 74.0 $2.7 eel BC x4 
-600 .53 . 64 71.8 84.4 57 83.0 .73 | 69.9 
w000 |... = 80.0 88.9 82.7 ae ae 
.700 a 4A 83.1 92.3 59 83.3 72.8 
.800 4 vib 88.6 94.9 84.3 
1.00 55 .70 90.8 les .. 2s) 65 84.1 .T4 
2.0 60 .80 95.5 96.8 .78 86.7 .77 
3.0 65 .86 OF 54) “lke =38 ~s 84 87.4 .80 
4.0 68 .88 97.3 96.9 89 88.7 . 83 
9.0 72 -93 98.4 98.0 94 90.6 .93 
dg SE ee eee EE Ee ee 
. Silver, 
Warn a. pee Ses Lame Boer eal Pure 
electro- cally acke: lum teel. 
length lytic. ack depos- | glass. | metal. Sten. 
ite 
251 37.8 33.8 eek ES oe 29.9 32.9 
288 42.7 38.8 Ok a 37.7 35.0 
305 44.2 39.8 Bru hb Actes te 41.7 37.2 
-. 326 45.2 41.4 14, 6b... Bee yTT A RIT ae 40.3 
857 48.8 43.4 1 in 7 Sent age gyno 51.0 45.0 
385 49.6 45.4 oh A eh ene oe 53.1 47.8 
.420 56.6 51.8 CU ey at ee 56.4 51.9 
.450 | 59.4 54.7 90.5 85.7 60.0 54.4 
.500 60.8 58.4 91.3 86.6 63.2 54.8 49 
-550 62.6 61.1 92.7 88.2 64.0 54.9 
600 64.9 64.2 92.6 88.1 64.3 55.4 .51 
, 650 66.6 66.5 94.7 89.1 65.4 56.4 
.700 68.8 69.0 95.4 89.6 66.8 57.6 54 
.800 69.6 70.3 SOUS Goce | xaodaee 58.0 
1.00 72.0 72.9 TA ee | eee 70.5 63.1 .62 
2.0 83.5 80.6 k= a Ue Pe 80.4 76.7 .85 
3.0 88.7 88.8 98, 22 ie, See 86.2 83.0 -90 
€.0 91.1 91.5 OS. 8 . Sethe: 88.5 87.8 93 
0 95.6 95.4 ye el NAR 92.2 92.9 95 
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REFLECTION OF LIGHT BY METALS 


The table gives the percent of normally incident light which is reflected by 
the polished surface of various metals. Fi 
Coblentz, 1906, 1911. 





Wave | Alum-|} Cad- Cobalt Graph-| Irid- |Molyb-/Pallad-| Rhod- shows, 



















length | inum | mium ite ium /denum| ium lum 
a Be 22 a 46 76 
.6 BS 24 of 48 vite 
8 38 25 = 52 81 
1.0 71 72 67 27 78 58 12 84 
2.0 82 87 72 35 87 82 81 91 
4.0 92 96 81 48 94 90 88 92 
7.0 96 98 93 54 95 93 94 94 
10.0 98 98 97 59 96 94 97 95 
12.0 98 99 97 96 95 97 
Vanad-| yp. Wave Tung- 
Tin }'ium | Zine length sten* 
5 57 ste 15 aioe 
6 58 he .20 Ayre 
8 re 60 oe .30 Bp 
1.0 54 61 80 .50 -50 
2.0 61 69 92 75 -52 
4.0 72 79 97 1.00 .576 
7.0 81 88 98 2.00 -900 
10.0 84 * 98 3.00 -943 
12.0 85 99 4.00 -948 
D005 - 953 
» 9.00 a fee 








* Coblentz, Emerson, 1917 


RELATIVE STIMULATION OF THE THREE PRIMARY 
COLOR SENSATIONS BY DIFFERENT WAVE LENGTHS 


wa tT coh Tiel oe 












































Wave 

length... |0.36u| 0.38} 0.40] 0.42) 0.44] 0.46] 0.48] 0.50 0.52) 0.54 
Red in.14 0.0 | 0.0 | 2.0 | 1.0 | 1.0 | 1.0 | 3.0 | 9.0 |28.6 39.0 
Green 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 2.0 | 7.0 |23.0 61.0 [87/0 
Blue.... 0.0 |10.5 |29.0 |52.0 |76.0 |78.0 |68.0 |46.0 |16.0 | 7.0 
Wave 

length... 0.564) 0.58) 0.60] 0.62) 0.64] 0.66] 0.68] 0.70] 0.72 0.74 
Reds. oi 56,0 |69.0 {71.5 |59.0 |30.0 |12.0 |. 5.0] 2.0°] 4.0 0.0 
Green... ,./86.0 |67.0 |37.0 {10.0 | 2.5 | 1.0 | 0.0 0.0 | 0.0 | 0.0 
Blue,..... 4.0/1.5 | 0.0 | 0.0] 0.0 | 6.0 | 0.0] 0.0 | 0.0 0.0 
a a TN held Ed Sa 
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REFLECTION OF LIGHT BY METALS (Continued) 
Coblentz, Bulletin 379, Bureau of Standards 1920 





Wave-length in » — 0.001mm. Silver Mod Stellite Zine 


ke de =e ee 88.0 56.5 63.5 54.0 
Ju boot: 93S ee 90.0 57.8 65.8 55.0 
E> 4 7 Se ee 91.5 59.0 68.3 56.0 
UB yates SEH @ 60.2 70.1 57.5 
UR 5 oe fy eee Rae 93.5 61.8 71.0 60.0 
Owe... ets ire.t. .... 94.1 63.7 71.8 61.0 
ak ee Soe 94.7 65.6 72.4 61.5 
JUS) © = 8 See 95.1 67.2 73.0 61.5 
LAL) OS SES ee 96.0 70.0 73.5 55.5 
Cees ee ea 96.3 i201 BoD. 51.0 
i eed eres 96.5 72.3 .| 74.0 49.0 
ee 96.7 73.0 nee 53.5 
eee ees oer. 20S, | 96.9 73.6 aos 62.5 
eae ete < gel--j1- - ~ « 97 .2 74.8 74.5 74.7 
SD See 97 .4 77.0 75.0 85.8 
Ue ne Oe 7.6 78.2 75.3 $8.4 
iy) ar ee ee 97.8 81.2 76.0 92.0 
Oe See 97.9 83.8 76.8 94.0 
Ft oy Sa 98.0 87.0 78.6 95.3 
WEEE: -Myas'.;-. ~~~ < 98.0 88.7 80.0 95.5 
VS eee! 2k ee 98.0 89.5 81.4 95.8 
Wears <fo8S) | Serie 98.0 91.0 82.8 96.2 





TRANSMISSION FACTORS FOR ‘‘GROUND” GLASS 


Luckiesch 


Transmission Factor 


Side toward 
light 


; 
Narrow beam Diffuse 


Rough 0.783 0.702 
Smooth .739 .695 
Rough . 794 .709 
Smooth .758 .704 
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DIFFUSE REFLECTING POWER 


The diffuse reflecting power, or ratio of total luminous flux reflected to 
that received, measured for the various regions of the spectrum. The wave 
lengths given are those of maximum energy. — Coblentz, Bulletin, 196, Bureau 
of Standards 1912. 





Reflecting power % 




















Material 

Lampblacks 
ERAS Cab poOduD. .oiCRb Uae SOND 5 ‘ j 4.4 
paraffin-candle............+.. oe 4 97] sae al lieteteeee tine ok 
TOSI MS crbe widdics MMos oleate stele oe ome : CSE sacaes 3.0 
sperm: candle, ia. 2 «ele oon « ¥ 4.u 
CBMPHOL Aa. cielo 4 bistiaeleee os 5.7 
goetylene). ah . tele tb sola ae om 2.1 

Platinum black 
GLECELOLY, 1G lara Gate c/< bisloia< aie 4.2 

Pigments 
cobalt oxide, Co203........... | 5.9 
copper oxide, CuO............ waht : aDla spe eceee 4.4 
chromium oxide, Cr2O3........ 5.0 | 8.2 
leadiexide, PbOiUr act cateaet s. 25.6 | 9.5 
red iron oxide, Fe2O3.......... 8279.1 
yttrium oxide, Y2Os..... 11 .1/40.0 
lead chromate, PbCrOs 4.74| 7.4 
aluminum oxide, AlOs........ re 6. 
thorium oxide, ThOz.........- 7.11/10.0 
SINGLOXIGS, ZOOS et: eins cake = (3:3 5.8 
magnesium oxide, MgO....... 2.5 7°9.1 
calcium oxide, CaO .......... 3.6 6.2° 
zirconium oxide, ZrOz........- §.1 45.4 

9.3 | 6.9 

lead carbonate, PbCOs........| ---- | } 89-9 | 492.8 Ji...) 4 eee efe ees 


— 


oO 
Las) 





oo: 
oo: 


magnesium carbonate, MgCOs.. 
Paints 
white lead No. 103......+.++-- ate - iS loa a gal ia at hae 


zinc lead white No. 107.......- apt. 3B ln. ee eae | a Le Ries 
i price Leet Sec es ee : 2 ill. otell eeeIat Becbs te 
white lead 50° 
zine oxide 50% \No. 209 
Miscellaneous 
asphalt (pavement).........-- qeehere : veaseseleceelenerees[eces 


blagksfeltc.eatceosaisiee ee ee ; ar a 8 eal 
black svelvetiit.|..st. vis son, cha aw dons 


red brick’. i... eg ets ener pies 

darker & glazed’............ 
Cotton cloth: 

diamine fast red 8 BL...... 





diamine fast black CB—...| .... oa, P 

columbia fast black R....... Mees 4 

diamine aldehyde black...... 18 ks .t 

sulphur black A W L—..... bates 2. 
Aer 
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DIFFUSE REFLECTING POWER (Continued) 


The diffuse reflecting power, or ratio of total luminous flux reflected to 
that received, measured for the various regions of the spectrum. The wave 
lengths given are those of maximum energy. —— Coblentz, Bulletin, 196, Bureau 
of Standards 1912. 
er ee 

Reflecting power % 









Material 
0.54 uw} 0.60 0.95 |4.4] 8.8 |24.0 
<L———— ee Sd _] ee 
Woolen Cloth: 
lanacyl blue B N—......... ear Qi icles ale x | i svelte [aia + 
salacine blue black A HE —...} .... 14.6 PRIS. Asulet oko cite. 
‘se plack PB... 283. ae 11.8 1B A eseyell a ie Rites. 2 
Linen: ; 
starched, dull finish......... ee cot 7 AO ue ceeren Remem [PMR Tet) 0 2 eae 
deep blue cloth (Navy Dept.)| .... IZ COM NS oheis, «ae lnvcrty RI TAMEM cl ols 
lighter shade,..........---- Rahn 18/2) |). o2 04.2 |b as ARI gaetelees << 
Feldspar, KAISisOs.........-- heel tcitetete 86.7 |38.2]/ 10.3 | 9.7 
cleavage surface...........- aes LOY Cal Pay Ae ern ee 14:36: 4e3... 
Granolith (pavement)........- te 1:9) Wace 8.5 eee OPE EPRI 6 
Green Leaf (tulip tree).......- states 21.9 8850 | 5.6) oss... tS 
Indiana limestone, CaCOs.....] .... | 42.9 ]....--- 20.3} 5.0 
Quartz (powder, French Flint) 
PR EIA wliis p> kp 4 09's eigene 81.0 41.5 | 7.9 9.0 
Slate (dark clay). ............ nae nde vemauereis 13.4] 20.0 
White marble CaCOs ground, 
PEPESLIB GRY (a5.,2 0-35" «15,0\0-%, dies DO TOU are hirs wi 6.4 §.1 
cleavage, surface..........- tara 40:8) [recor cree] HO Eee ce 
White paper...... ite Chiat, 74.7 |18.2 5.0 
two thicknesses. . . a) eee TB Ain||. shes ce 01] WRENS ey. Meas tare 
White paper, (Bond).......... arers OSD APaingew aca Wo ota ol kes eke Eve 


—— SE 


DIFFUSED REFLECTION 


Albedo 


Giving the percent of diffused reflection of ‘‘ white light ” for various sur- 
faces. Sumpner, Zéllner and others. ~ 







































Material Reflections Material Reflections 
Wood, pine....... 40 Parchment 
Cardboard mids gna arterial 22 
yellow of %* Oe 30 2 sheetse...:6 24s 35 
white L6b Geek ieee Cloth 
Painted surface, .. [Lhe coma Sees 1 
WEROW. t.- -5 ¢,: 40 BPACIOG sir tc < 35 
white washed... 50 WHILE Kare i we stor 60-70 
Paper Velvet 
S00 Cee Da aM HAIRDLRCK cian ora: 2, tied 0.4 
ordinary white. . 
DIGGING... 3.. 3. Loam, sandy..... 24 
chocolate color. . 
RIEOWD.2.-....- Earth, moist...... 8 
MNEs Yi cies, «1s 
MolaOW cc. <<... Marl, argillaceous. 
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REFLECTION COEFFICIENTS 


Coefficients of Reflection of Miscellaneous Surfaces for Monochromatic: 
Radiation in the Visible Spectrum ex Bib 
(J. L. Michaelson) hav 


Wave lengths (h) : y 














Ee 0.400 | 0.500 ) 0.600 | 0.700 
ches Black ti ’OW Ss os | 0.003 | 0.003 | 0.003 | 0.003 
ay, 
Kaolin’ Created): ea apn pea eee 0.82 0.81 0.82 0.82 
Kaolin’ Gintrested)-s..cdien sf soups 0.75 0.79 0.85 0.86 
White, Georgia. be te ee 0.94 0.92 0.93 0.94 
Magnesium Oxide dn. 2s. = Bia selask dace sis 0.97 0.98 0.98 0.98 
Paint, ; 
LaishOponest morcia coe cee Pee ee ee ee 0.95 0.98 0.98 | 0.98 
MgCOs-Vynal Acetate Lacquer....... 0.90 0.88 0.88 | 0.88 
YAS OY, BAY aig Se FE OS 2? GE Se Sy ne 0.74 0.84 0.85 0.86 
Paper, 
BIOL be ee dae coe pees late 0.64 0.72 0.79 0.79 
Calendéred) a. 4o% = 2c ot a: g were 0.64 0.69 0.73 0.76 
CIPS, QrEGn tosis oe, weed oa oe ae 0.23 0.49 0.19 0.48 
Grepotied 8. Bn F208. bo ecw d er ey 0.03 | 0.02 .} 0,21 -] 0.69 
Crepe tyellow. = jo.s- 5 0.) Rees cy oe 0.17 0.44 0.75 0.79 
News. Print Stock. .....{ @ 21 .....- 0.38 0.61 0.63. 0.78. 
Peach, ; 
Greeny... se. Atl esse sp Sees tae opie 0.18 0.17 0.62, | 0.63 
Rin scseceotiin = ooo k s cnce acerca 0.10 0.10 0,41 0.42 
Pear, : 
Giicen OS. 28, Eta ay as eb hak on beeece 0.04 0.12 0.29 0.41 
Ripe. Can cosas bees eee 0,08 0.19 0.46 0.53 
Pigment, 
Ghromew ellow! wh ab «fds Oe eg os 0.05 0.13 0,70 0.77 
Fretich Ochtretipud sds «cf Fudd. 6 Fe ee 0.06 0.14 0.50 0.56 
Porcelain Enamel, : 
Ble si che eee beatae Gee eres 44 0.10 },0.05. |,0.23 
Orange 0.09 0.59 0.69 
SOT arin Teens 0.03 0.08 40.62... 
WihLbes ce ne es : 0.73 0.72 0.70 
Vellow. 2. nbc eee eee 5 0.46 0.62 0.62 
Taloum,. Ltalian....e csc. 656 =) = SRS 0.94 0.89 0.88 0.88 
Wihert, PL0Ur.y. es eteecf ct tact a pity eae Q.75 0.87 0.94 0.97 

















REFLECTION COEFFICIENTS OF SURFACES FOR 
“INCANDESCENT” LIGHT 

































Material Surface Coefficient | Authority 

Aluminum, ‘ Alzak”’.....020.: Diffusing 0.77-0.81 3 
i ci: Ay Seeks os s set Qoee Specular 0.79-0.83 3 
on: GHaAsa Sse bs soa arenes i oaPs\yve First Surface 0,82-0.86 4 
Polishedenrearitent * +o. sened Specular 0.69 3 
Blacks Paver sts aacticstion kh gee Diffusing 0.05—-0.06 4 
(CHT ONMIIO |. fo .2 vm ne = ae Specular 0.62 4 
Cappettrs cenit... 56> > bo eseres Specular 0.63 4 
Golde; 205. iioseueee: Se Seeks Specular 0.75 1 
Magnesium oxide.............] Diffusing 0.98 5 

TRORGUS cioatc Ups sta hao ei ee ate Specular 0.62—-0.64 1,3 
Platihnin tetht ow cele ..,.-| Specular 0.62 1 
Poreelain Enamel............. Glossy 0.76-0.79 3 
Porcelain Enamel............. Ground 0.81 3 
Porcelain Enamel.....;....... Matt. 0.72-0.76 3 
Silvertce awe: > 4 ete woe mo Polished 0.93 1 
Silvered Glass 5 Fi Mie osha ite Second Surface | 0.88-0.93 3 
Snow Manis hoki Geer aa Diffusing 0.93 2 
oy ecttal idee Ste AIRGAS oe Bie Bgous ~ 1 
evita O rekhn Gite t 4 








(1) Hagen and Rubens. (2) Nutting, Jones, and Elliot. (3) J. E. Bock. 
(4) Frank Benford. (5) J. L. Michaelson. , 
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TRANSMISSION OF COLORED GLASSES 


If I. is the intensity of radiation entering a layer of some medium and J 
the intensity reaching the opposite surface, the ratio I/J. is called the trans- 
mittance. In practice the ratio of intensity of radiation passing through a 
glass sample to that incident on its surface is often measured and plotted as 
transmission. The transmission is the result of two factors, the transmit- 
tance of the glass and the losses by reflection. These losses amount to about 
4% for each glass-air surface; the transmission of a sample is about 92% of 
its transmittance. Since the reflection losses differ slightly with different 
samples, the correction is often determined and applied when the trans- 
mission is measured. Values which are thus corrected are marked * at the 
head of the column. 

In order to obtain the transmittance for thicknesses other than those listed 
it is convenient to transform the tabular values to terms of St in the equation 


I/Io = e8' where t¢ is the thickness (in millimeters) and 8 a constant for a 
particular sample. The base 10 is conveniently used in place of e so that 
ft becomes the common logarithm of the transmittance, or Bt = log I/Io- 
Using the corrected value of the transmittance for a specific thickness, found 
in the table, the value of Bt may be found, changed to the value for the new 
thickness and the transmittance for the second thickness computed. 

For example: The tabular value of transmission for sample CG 396 at 
X\ = .46y is given as 0.80 for a thickness of 2 mm. It is desired to find the 
transmittance for 5 mm. 

The corrected value of the transmittance for 2 mm is 0.80/.92 or about 
0.871. Log .871 = 9.94002-10. Writing this as a wholly negative number 
the equation becomes pt = — .05998. For t = 5 Bt = — .05998 xX 5/2 = 
—.14995 or changing to the more familiar form gives 9.85005—-10 which is 
the logarithm of the new transmittance which is found to be .708. The 
transmission will be .92 X .708 or .651. 

In order to identify the glasses listed, the manufacturer’s number is given 
*preceded by an abbreviation of the maker's name, as follows: AO. American 

Jptical Co.; BL, Bausch & Lomb Optical Co.; CE, Chicago Eye Shield Co.; . 
' CG, Corning Glass Works. Data for Jena glasses are given separately in 
section II of the table. 

This table has been compiled with the assistance of: Mr. H. P. Gage, 
Corning Glass Works; Mr. J. Liautaud, Chicago Eye Shield Co.; Mr. W. B.. 
Rayton, Bausch & Lomb Optical Co.; Mr. A. J. Weinstein of the Fish- 
Shurman Corporation. 


Abbreviations Used 


abs., absorbing lant., lantern sext., sextant 
bl., blue lt., light * sig., signal 
col., colorless med., medium tr., transmitting 
didym., didymium neut., neutral u.v., ultra-violet 
dk., dark purp., purple v., very 
fl., fluorescent pyrom., pyrometer viol., violet 
fra, green rd red yel., yellow 

t., heat 
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">. “PRANSMISSIBILITY FOR RADIATIONS — 
Ratio of the transmitted light to the incident light for a definite thickness 


ef the substanve, usually 1 cm. 


GLuass. 


_~-Glass in general is opaque to the ultra-violet and infra-red. Uviol glass 
is transparent to the longer radiations of the ultra-violet. . 
Coefficient of transparency of glass for visible and ultra-violet‘radiations. 


| 





Normal incidence, thickness 1 cm. 





Wave length 


MICr@ns........ 0.309/0.330/0.347|0.357/0.361/0.375|0.384/0.388/0.396 
Crown, ordinary..| ... | «». smodttoee | ap «94% 
Crown, borosili- 

os es 0.08 [0.65 |0.88 | ... |0.95 | ... |0.972/0.975/0.986 
Baotwordmary...ji...°;ena |... |0.72 | eRep .c. ... [0.904 
Flint, heavy..... <a BaeiGcOd fl)... Oath) .<c [0.58 








Normal! incidence, thickness 1 cm. 





Wave length, | 





microns. ....;. 0400/0 .415|0.419|0.425]0. 4384/0 .455|0. 500|0. 580/0. 677 
Crown, ordinary..|0.964| ... |0.952} ... |0.960/0.981] ... |0.986/0.990 
‘Crown, borosili- { 

is Sa rrv-}0,- O85} 105098} 5-21-2103 908 
Peaeoramary.. 0 .... 10,950) ... | swe || wes | --> JL.00 
Flint, heavy..... ETA BRE 0.905 

QUARTZ 


Quartz is very transparent to the ultra-violet and to the visible 
spectrum, but opaque for the infra-red beyond 7.0. 


(Pfliger.) 





Wave length, microns........:.. 0.19 6.20)|' 0:20") 0.22 


Transmission for 1 mm.......... Bee sy Qs ind d= 7: 1 Dea» 2B baron 








FLUORITE 


Fluorite is very transparent to the ultra-violet, nearly te 
0.10u. Coefficient of transparency at A=186 is found by 
Pfliiger to be 0.80. 

For the infra-red the values are given in a table below. 
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TRANSMISSIBILITY FOR RADIATIONS (Continued) 
Rock SALT AND SYLVINE AND FLUORITE 


TRANSPARENCY FOR THE INFRA-RED. 


Thickness 1 cm. 





Baveionsts Rock salt. Sylvine KCL. Fluorite. 
Sp Mt ASOT Paarl MEERA ores. (alc 844 
9. 0.995 1.000 543 

10. 995 988 164 
12. .993 995 .010 
14. 931 975 000 
16. 661 936 
18. 275 . 862 
Loe .096 758 
20.7 . 006 . 585 
23.7 .000 155 














PHOSPHORESCENCE BY CATHODE RAYS 


SupsTaANces LUMINOUS UNDER EXCITATION BY CATHODE Rays. 

















Substance Wave lengths of principal bands in microns 
(with calcium oxide). (Urbain, 1909.) 
Dysprosium oxide........ 0.480, 0.489, 0.585, 0.675 
Europium oxide......... 0.416-0. 426, 0.469 
Europium oxide.......... 0.589-0.593, 0.618, 0.625 
Neodymium oxide........ 0.392, 0.419-0.429, 0.458 
Praesodymium oxide...... 0.488, 0.604, 0.606, 0.626, 0.634 
re) Wave 
ne part. 100 parts. length. Color. Observer. 

Antimony oxide. .|caleium oxide 0.560/yellow |Bruninghaus, 1910 
Antimony trisul- 

phide 3). i> 22.0% ealcium sulphide | 0.569|yellow | Bruninghaus, 1910 
Bismuth oxide. ..} calcium oxide 0.522/blue |Bruninghaus, 1910 
Bismuth sulphate.| calcium sulphate | 0.640)red Bruninghaus, 1910 
Manganous car- 

bonate........ Magnesium car- 

bonate 0.620\red Bruninghaus, 1910 
OXIDE Ache cn chores calcium oxide 0.589\ yellow par Boisbaudra 
phosphate..... calcium phosphate 
Cas(PO.)2 0.633)/red Bruninghaus, 1910 
sulphate....... calcium sulphate | 0.540)green a Boisbaudran, 
1 
sulphide....... calcium sulphide | 0.589/yellow | Bruninghaus, 1910 
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FLUORESCENCE OF ORGANIC SUBSTANCES IN 
SOLUTION 


ExcitaTion By Wuite Lica. 


—————<———— ee 








Observer. 





0.430|/Stark & Meyer, 1907 
0.589\Nichols & Merritt, 1907 


0.460| Nichols & Merritt, 1907 
0.542|Nichols & Merritt, 1907 


0.632|Nichols & Merritt, 1907 


Wave 
Substance. Solvent. length 
Taicrons. 
0.400 
Anthracene... alcohol 
0.436 
Eesme,c.--....- alcohol or 
water 
Esculine........- alcohol 
Fluorescein. ..... water (al- 
kaline) 
Naphthalin, red..| alcohol 
Quinine ppiphate: water 0.437 
Resorcin blue. ...| water 0.65 
Khodamin....... water 0.554 





FLUORESCENCE 


GASES AND 


VAPORS. 


|Nichols & Merritt, 1907 
Nichols & Merritt, 1907 
Nichols & Merritt, 1907 


ee 


Gas or 25: 
vapor. Condition. 
Iodine...) Vapor at or- 
dinary tem- 

perature. 
Mercury .|Vapor at or- 
dinary tem- 

perature 
Dxyeen 5 Piss - +s. oes 


Potassium! Vapor, 300°- 
400° C. 


Rubidium Vapor, at 
270° C. 

Sodium ..|Vapor at 

350° C. 





Excitation. 


Mercury are 
=.546u 


Spark between 
aluminum 
electrodes 

Mercury arc in 
quartz tube 


White light 


White light 
(elec. arc) 





White light 
(elec. arc) 


Color or wave 
length of emitted 
light. 


Strongest bands 


» 
.5730, .5796 
Broad band 
dX =.5900-.3000 


Strongest lines 
dA =.1849, .1851 
(ultra-violet) 
Many strong lines 
from .6416— 
.6768, strongest) 
.6544 and .6584 
Strong red band 
> =.6900-.6620. 
D, \ =.5893 
(mean) 





=.5460p, .57744) 


Observer. 





Wood, 1911 
Wood, 1909 


Streubing, 1910 





Wood & Carter, 
1908 


Dunoyer, 1912 
Dunoyer, 1912 


en 
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COLORIMETRY 
‘Selected from Judd, Jour, Opt. Soe. Amer. 23, 859 (1933) =) 
Recommendations of the International Commission on Illumination ° 


Standard Iuminants 
A. Gas-filled tungsten incandescent lamp of color temperature 2848° K. 


B. Noon Sunlight. Lamp as above in combination with the Davis- 
Gibson filter for converting color temperature 2848° to 4800° K. é 

The filter is to be composed of a layer one centimeter thick of each of two 
separate solutions Bi and Bz, contained in a double ¢ell of eolorless optical. 


glass. 


Solution Bi : 


Copper sulphate (CuSO. 5H20) 
Marnite (CTOs) oe erect. td Ladle ie: 
Pyridine (Orbis N) vac sak asks ths oo sles seins SRM oo a 
Distilled swaterito make.{<:44 S3ak. 2 ~~... bret ne oe ee os 





Solution Be ; 
Cobalt ammonium sulphate (CoSO«:(NH;)2SO1-6H20)........ Siart 


gz 
Copper sulphate (CuSOs-5H20)..-. 22.22... 16.11 ¢¢ 
Sulphuric acid (density 1.835)............... 5:0 -e esse ee pak 10.0. ce 
Distilled iwaterl#o makesias 45 25). f} le - is = tates do sie 1000 ec 


C. Average Daylight. Lamp as in A in combination with Davis-Gibson 
filter for converting color temperature 2848° to 6500° K. — peered 

The filter is composed of a layer one centimeter thick of each of two 
separate solutions C1 and C2, contained in a double cell made of colorless 


optical glass. 


Solution C1 





Copper sulphate (CuSO4-5H:0). 22.2. SD re 3.412 ¢ 

"Meentte-6 6 eg 6 OE rire ioe te oireseanne ses aan eaenie 3.412 ¢ 

Pyridine COcHEN bo ceciee ra ore apres ie tere mee abate eeiaceret re 30.0 _ ce 
Distilled water to;make?. 2. .Wue eee 17 4): 58 ree 1000 ce 
Solution C2 

Cobalt ammonium sulphate (CoSO«(NH:)2S0«6H20)........ 30.580 g 

Copper sulphate (CuSO4-5H20) ..0.4-- 2 - nee ee eee eee 22.520 g 

Sulphuric acid (density 1.836)-......-.-.-.-- 0-2-0 s senses 10.0 ce 
Distilled water toimake. hows dads} 9-s9ep diet Jancis an See 1000 ce 


See R. Davis and K. 8, Gibson Bur. Stds. Mise. Pub. No, 114, Jan. 1931 or 
Bur. Stds. Jour. Research 7, 796 (1931). 


Standard Coordinate System 


The tristimulus system of color specification is based on four chosen 


_ stimuli consisting of homogeneous radiant energy of wave lengths 
700.0 546.1 435.8 


my and of standard illuminant B (see above). 


To establish the system of specification coordinates are assigned as 
follows: 


Stimulus + y z 
700.0 mz 0.73467 0.26533 0.00000 
546.1 my 0.27376 0.71741 0.00883 
435.8 mp 0.16658 0.00886 - 0.82456 
Standard illuminant B: ~ 0.34842 0.35161 0.29997 
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The “standard observer” is determined below by the specification for the 
equal Boeay, apectngs both in fractions, 2, y, z of the total amount for each 
wave length interyal of 5 mp and directly 2, gy, 2: The fractional values are 
known as the trilinear coordinates or trichromatic coefficients of the 
spectrum; the direct values as the distribution functions or coefficients. 

The sum of the trichromatic coefficients is unity, thatisxz t+y+z=1 
Therefore the value of z may be and often is omitted from a specification. 


: Relative Visibility 
he value of gy given in the table is the standard visibility function or 


relative vis! 



























if) 0 i 3 Distribution coefficients 
Wive Trichromatic coefficients for equal énergy, Wuhie 
length length 
my ; _ el = mp 
a09 i if 6 #0 TMi) 9? 
380 0.1741 0.0050 0.8209 | 0.0014 0.0000 0.0065 380 
385 0.1740 0.0050 0.8210 | 0.0022 0.0001 0.0105 385 
390 0.1738 0.0049 0.8213 | 0.0042 0.0001 0.0201 390 
395 0.1736 0.0049 0.8215 | 0.0076 0.0002 0.0362 395 
' 400 0.1733 9.0048 0.8219 | 0.0143 0.0004 0.0679 400 
405 0° 1730 (0.0048 0.8222 | 0.0232 0. 0006 0.1102 405 
410 0.1726 0.0048 0.8226 | 0.0435 0.0012 0.2074 410 
415 0.1721 0.0048 0.8231 | 0.0776 0.0022 0.3713 415 
420 0.1714 0.0051 0.8235 | 0.1344 0.0040 0.6456 420 
425 0.1703. 0.0058 0.8239 0.2148 0.0073 1.0391 425 
_ 430 0.1689 0.0069 0.8242 | 0.2839 0. 0116 1.3856 430 
435 0.1669 0.0086 0.8245 | 0.3285 0.0168 14.6230 435 
440 0.1644 0.0109 0.8247 | 0.3483 0.0230 1.7471 440 
445 0.1611 0.0138 0.8251 0.3481 0.0298 1.7826 445 
450 0.1566 0.0177 0.8257 | 0.3362 0.0380 1.7721 450 
455 0.1510 -0.0227 0.8263 | 0.3187 0.0480 1.7441 455 
460 0.1440 0.0297 06.8263 | 0.2908 0. 0600 1.6692 460 
465 0.1355 0.0399 0.8246 | 0.2511 0.0739 1.5281 465 
470 0.1241 0.0578 0.8181 | 0.1954 0.0910 (}.2876 | 470 
475 0.1096 0.0868 0.8036 | 0.1421 0.1426 1.0419 | 475 
480 0.0913 0.1327 0.7760 0.0956 @.1390 0.8130 480 
485 0.0687 0.2007 0.7306 | 0.0580 0.1693 0.6162 485 
490 0.0454 0.2950 0.6596 | 0.0320 0.2080 0.4652 490 
495 0.0235 0.4127 -0.5638 | 0.0147 0.2586 0.3533 495 
500 0.0082 0.5384 0.4534 0.0049 0.3230 .0,2720 500 
505 0.0039 0.6548- 0.3413. 0.0024 0.4073 0.2123 505 
510 0.0139 0.7502 0.2359 6.0093 6.5030 0.1582 510 
515 0.0389 0.8120 0.1491 | 0.0291 0.6082 0.1117 515 
520 0.0743 0.8338 0.0919 0.0683 0.7100 0.0782 520 
525 0.1142 0.8262 0.0596 0.1096 0.7932 0.0573 525 
530 0.1547 0.8059 0.0394 | O. 1655 0.8620 0.0422 530 
535 0.1929 0.7816 0.0255 | 0. 2257 0.9149 0.0298 535 
540 0.2296 0.7543 0.0161 0.2904 0.9540 0.0203 540 
545 0.2658 0.7243 0.0099 0.3597 0.9803 0.0134 545 
550 0.3016 0.6923 0.0061 0.4334 0.9950 0.0087 550 
555 0'3373 0.6589 0.0038 | 0. 5121 1.0002 0.0057 555 
560 0.3731 0.6245 0.0024 0.5945 0.9950 0.0039 560 
565 0.4087 0.5896 0.0017 | 0 6784 0.9786 0.0027 565 
570 0.4441 0.5547 0.0012 | 0 7621 0.9520 0.0021 570 


Wave 
length 
my 


770 


775 
780 
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Trichromatic coefficients 








x ‘y Zz 
0.4788 0.5202 0.0010 
0.5125 0.4866 0.0009 
0.5448 0.4544 0.0008 
0.5752 0.4242 0.0006 
0.6029 0.3965 0.0006 
0.6270 0.3725 0.0005 
0.6482 0.3514 0.0004 
0.6658 0.3340 0.0002 
0.6801 0.3197 0.0002 
0.6915 0.3083 0.0002 
0.7006 0.2993 0.0001 
0.7079 0.2920 0.0001 
0.7140 0.2859 0.0001 
0.7190 0.2809 0.0001 
0.7230 0.2770 0.0000 
0.7260 0.2740 0.0000 
0.7283 0.2717 0.0000 
0.7300 0.2700 0.0000 
0.7311 0.2689 0.0000 
0.7320 0.2680 0.0000 
0.7327 0.2673 0.0000 
0.7334 0.2666 0.0000 
0.7340 0.2660 0.0000 
0.7344 0.2656 0.0000 
0.7346 0.2654 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 

.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 
0.7347 0.2653 0.0000 





Distribution coefficients 


for equal energy 








2 ih 
0.8425 0.9154 0.0018 
0.9163. 0.8700 0.0017 
0.9786 0.8163 0.0014 
1.0263 0.7570 0.0011 
1.0567 0.6949 0.0010 
1.0622 0.6310 0.0008 
1.0456 0.5668 0.0006 
1.0026 0.5030 0.0003 
0.9384 0.4412 0.0002 
0.8544 0.3810 0.0002 
0.7514 0.3210 0.0001 
0.6424 0.2650 0.0000 
0.5419 0.2170 0.0000 
0.4479 0.1750 0.0000 
0.3608 0.1382 0.0000 
0.2835 0.1070 0.0000 
0.2187 0.0816 0.0000 
0.1649 0.0610 0.0000 
0.1212 0,0446 0.0000 
0.0874 0.0320 0.0000 
0.0636 0.0232 0.0000 
0.0468 0.0170 0.0000 
0.0329 0.0119 0.0000 
0.0227 0.0082 0.0000 
0.0158 0.0057 0.0000 
0.0114 0.0041 0.0000 
0.0081 0.0029 0.0000 
0.0058 0.0021 0.0000 
0.0041 0.0015 0.0000 
0.0029 0.0010 0.0000 
0.0020 0.0007 0.0000 
0.0014 0.0005 0.0000 
0.0010 0.0004 0.0000 
0.0007 0.0003 0.0000 
0.0005 0.0002 0,0000 
0.0003 0.0001 0.0000 
0.0002 0.0001 0.0000 
0.0002 0.0001 0.0000 
0.0001 0.0000 0.0000 
0.0001 0.0000 0.0000 
0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 
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Totals |21.3713 21.3714 21 
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‘SPECIFIC ROTATION 


: Specific rotation or rotatory power is given in degrees per decimeter_ for 
liquids and solutions and in degrees per millimeter for solids; + signifies 
right handed rotation, — left. Specific rotation varies with the wave length 
of light used, with temperature and, in the case of solutions, with the con- 
centration. When sodium light is used, indicated by D in the wave length 
column, a value of \ = 0.5893 may be assumed. 

Optical rotatory power for a large number of organic compounds will be 
found in the International Critical Tables, Vol. VII; for sugars, Vol. II. 











Soups 

Wave : Wave . 
Substance So bag bee Substance Ls ei agieee 
ee te 

Cinnabar (HgS)...| D +32.5 Quartz (contin- 

Lead hypos fate. .| D 5.5 WOU) Cath dite 0.3609/| + 63.628 
Potassium hypo- 0.3582} 64.459 
sulphate........ D 8.4 0.3466| 69.454 
CBE GB tae © vie css we 0.7604| 12.668 0.3441] 70.587 
0.7184] 14.304 0.3402| 72.448 
0.6867} 15.746 0.3360) 74.571 
0.6562} 17.318 0.3286} 78.579 
0.5895} 21.684 0.3247| 80.459 
0.5889| 21.727 0.3180] 84.972 
0.5269] 27.543 0.2747| 121.052 
0.4861] 32.773 0.2571] 143.266 
0.4307} 42.604 0.2313] 190.426 
" 0.4101} 47.481 0.2265) 201.824 
10.3968} 51.193 0.2194! 220.731 
0.3933} 52.155 0.2143) 235.972 

0.3820) 55.625 || Sodium bromate | D 2.8 

0.3726| 58.894 || Sodium chlorate | D 3.13 
ee re ees 

Liquip 







Wave 
length 
Be 


Specific rotation 
deg./dm 


Amy] alcohol......-. Ce CORRES ALR od os ois D — 5.7 
Rh a . ee ci ca 204 D + 70.33 
ee ce 15 D — 30 to —40 
MPO ect Sek sc bs ete flees 15 D + 62 
Ethyl malate (C2Hs)2C«HiOs...... il D — 10.3 to —12.4 
MOPMETMIT vie Cnty nies oi> 6 ciys « s)>  « 35.2 Dp — 49.7 
Nicotine CyHiusNe..... 2... 22 eee 10-30 D — 162 
: 20 0.6563 | —126 

20 0.5351 | —207.5 

20 0.4861 | —253.5 
Turpentine CioHe......-..-.---+: 20 D — 37 

20 0.6563 | — 29.5 

20 0.5351 | — 45 

20 0.4861 | — 54.5 
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SPECIFIC ROTATION (Continued) any 
SoLvtions “' wire ey aRinoge: | 


ra] - ’ Nuios fas eburni 
Corrections for values of the specific rotation for concentration are given 
in the last column. ¢ indicates concentration in grams per 100 milliliters of 
solution; d indicates the concentration in grams per 100 grams of solution. ’ 


1 ywotadot tactigO 
Specific | Correction, 
rotation for concen- 

















Substance deg./d tration or 
> tbemperature 
Albumen:............] water ae D ~- 25to —38 
Arabinoses.:. nae. in: water 20 D — 105.0 
CAMipHOMse eee Tee: alcohol 20 D + 54.4 — 135d for 
(ot d =, 45-91 
benzene 20 D |+ 56 — .166d aay = 
ether ar D +, BY re 
Dextrose d-glucose water 20 D .| + , 52.5 + .025d for 
CoHi1206 ; d = 1-18 
.5461] + 62.03 + .04257c 
for c = 6-32 
Galactose. wate gies water a D + 83.9 + .078d — 
-21t for d = 4-36 and 
t = 10-30°C 
1-Glucose (8); ..4..... water 20 D — 61.4 
Invert sugar CeHi20c6 | water 20 D - 19.7-— Bene 
c= 9 
at = ar + .304(t — 
20) + .00165 
P (¢ — 20)? fort = 
3-30°C. 
25 .5461) — 21.5 
Lactoses-. oe fe rere es water 20 D + 62.4 + .072 (20° — 
t) fore = 5 
.5461] + 61.9 + .085(20° — 
, ; #) fore = 5 
Levulose fruit sugar...| water 25 D — 88.5 — .145d for 
d = 2.6-18.6 
25 .5461) — 105. 
Maltose . i, tussiode ls water 20 D + 138.48 — .01837d 
ord = 5-35 
25 .5461) + 153.75 
Mannose ce. gs. cess water 20 D + 14 1° (e102 
Nicotine. ahead: oe water 20 D — 77 ford = 1-16 
benzene 20 D — 164 for d =, 8-100 
Potassium tartrate....| water 20 D,, |.+) 27.14 +. 0992¢ — 
.00094c? for ¢ = 8-50 
Quinine sulfate,...... water 17 D — 214 
Santonin. /. mesa 4: se alcohol 20 D — 161.0 ¢=1.78 
20 D + 693 ce = 4.05 
chloroform] 20 D — 202.7 + .309d for 
d= 75-96.5 
alcohol 20 .6867) + 442 c = 4.05 
5269) + 991 ce = 4.05 
4861) +1323 ce = 4.05 
Sodium potassium tar- 
trate (Rochelle salt) | water 20 dD + -29.75-—..0078¢ 
Sucrose (cane sugar) | water 20 D +- 66.412 + .01267d 
CrHeOn — .000376d?2 for d = 


0-50 © 
at = awfl — .00037 . 
(t — 20)] for ¢ = 14— 
30°C 
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‘Sucrose dissolved in water, 20°C. 







Spec. rot. |] 
S708 Ey +50.51 
 643.8(Gd). | | 55.04. 
“636.2 (Zn) |) 56.51 
589.3 (Na) | 66-45 
578.2 (Cu) | 69.10 ; 
578.0. (He) | 69.225 
570.0(Cu) | 71.24 | 
546.1 (Hg) } 78-16. |} 
521.8(Cu) | 86.21) 
515.3 (Cu) | 88.68 || 
ul 


+ 438 


30-8 (Cu) 
508.6 (Cd) 
481.1 (Zn) 
480.0 (Cd) 


472.2 (Zn) | 
| 
| 


to 


468.0 (Zn) 
467.8 (Cd) 
.4 (Fe) 
437. 
435. 


6 (Fe) 
8 (Hg) 


D BOOK OF CHEMISTRY AND PHYSICS ~ 
SPECIFIC ROTATION, fGoatinse) 





. Fob. " . Bz | Spec. rot. 
+90.46 || 435.3 (Fe) +128.51 
91.16 |} 433.7 (Fe 129.8 
~103.07 || 431.5 (Fe) 130.7 
103.62.|| 428.2 (Fe) 133.6° 
107.38 || 427.2 (Fe) 134.2 
109.49 || 426:1 (Fe) 134.99 
109.69 419.1 (Fe) 140.0 
126.5 414.4 (Fe) 144.2 
127.2 ||.388.9%Fe) 166.7 
128.49 |} 383. 171.8 







173-1 





Tartaric acid (ord.)....... 








Substance | Solvent | °C} m)-| Spec. rot: Correct. 
water | 20 D +15.06 — .131c ‘ 
BS) as 

“86 
: 20 |.5351) 9.65 ford = 41 
| 20 | 4861) 
.| aleohol.| 20 | D- | —37 — :00482d — 
000134? for d = 0-96 
: benzene| 20| D } —37 — .0265d ford = 
| 0-91 
p, Sereupd | 2S. 0. l20! p | 419.13 ge tere 








OPTICAL ROTATION OF ACIDS AND BASES 











Optical rotation of acids and bases commonly used in the resolution of 
racemic cea. Compiled by F. E. Ray. 
Name | Formula Solvent jCone. % Fe| 
ulfonic | | = 
acid. fedea.\. £1. 'CioH::O.BrS | H:O0 72.1 
orsulfonie acid...) CioHicO.S H:0 - lady 23.9 
Chlorocamphor-sulfonic | > 
)CreHisCl0:S | H:O 49.6 
| CisHaNOsS H:O eae —190.1 
+HsOz H:0 3.3 — 24.8 
Deggee 600d. gadis. . C3H-Os H:0 } 10.5 3.3 
G.H<Os sane 14 eee 2.4 
C:Hy H:0 2.01 | 155.5 
CuHicO C:H;sOH hats 127 
10H 2H;sOH 1.5 148 
} CsH Oe C:H;OH and bts, = 3 to 25* 
| CuHsN:O. | C:H,0H 5.4 — 85 
C:i;sH2N:O | C:H;OH 1.0 —111.0 
., CisH2 N20 | CHCl 0.6 | +209.6 
. (CrrHnNOs + %C:HsOH | 1.1 — 35.4 
. CsHi-N HCl } a 8.0 
.| CisHaNOs | CHO 5 —135.8 
.| CunHaNOs | 50% C2H;s0H 0.2 115 
.| CroHe C:H;0H } 9.6 | — 50.6 
.| CrooHaN | CcHsOH |. 11.3 — 31.9 
..| CenHaNO; | CHCL i; 206 + 200.0 
. J. | CroHaN20s C:H;0OH | 1.0 + 233.6 
...| CoHuN20: CsHs : 0.6 —136 
.| CusHuNO;z CHCL ; 5 —229.5 
CuH=N:02 | C:H,OH 0.9 |.—198 





* Varies greatly with temperature, solvent, and conc. 
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MAGNETO-OPTIC ROTATION 


Revised by Park L. Turrill 


Verdet’s Constant: p 


a 


° * tH cos 6 


The specific power of magnetic rotation p, is expressed in the above 
formula, where a is the total angle of rotation in minutes, ¢ the thickness 
of the substance in centimeters through which the light beam passes, H the 
magnetic field intensity in gauss, and @ the angle between the direction 
Determinations made with 


of the magnetic field and ,the path of light. 
sodium light. AD = 5893 3 A. 


Values from the Smithsonian Tables, the International Critical Tables, 


and the literature. 


GaAsEs 







Verdet’s 

















































Temp. | Constant = 
Substance patos °c. leita) Year 
Atmospheric air........ 1 20 ; Becquerel 1880 
Carbon dioxide......... 1 ie 6.5 E Siertsema 1895 
Carbon disulfide........ 0.98 7 23.49 | Bichat 1879 
kDa eng Carsten te ese tee 1 20 34.48 | Becquerel 1880 
Wittorelne. ences 1 20 6.92 | Becquerel 1880 
Nitrous oxide... ..,...... } 1 20 . _6.28 | Becquerel 1880 
Oxygen.. 1] 1 20 31.39 | Beequerel 1880 
Sulfur dioxide. . | 3.3 20 38.40 | Bichat 1880 
Liquips, ORGANIC 
p X 108 

Acetie cities ss—se yi. a mateiee 15-1 11.09 | Schwers 1912 
ACEUG HOLST pees ee 31.5) 10.86 | Schwers 1912 
ALCOUONGS 8. 525. 5 eek eee 15.2 10.35 | Schwers 1912 
AcBtone- 2s scene ta Seu 32.0 .10.19 | Schwers 1912 
Argyl alcohol) co 0}. 2 OEE 15 3.1 Becquerel 1880 

Benner tr. oe oe eres 20 29.7 Jahn 
Garbon disulfide. . |. :..-2:..0s1% 0 43.41 | Becquerel 1885 
15. 42.4 Schwers 1912 
18. 43.0 | Chaudier 1913 
20 42.26 | Bichat 1880 
34 41.1 Schwers 1912 
Carbon tetrachloride............ 15 16.03 | Schwers 1912 
OCatvanee, -Foncs es. eee 14.9 18.4 Herngrist 1914 

Chloroform .@.4... .).2 2.2 tee 20 16.4 Jahn 
Gittaneiial = 2 2). hac BERR) 16.4 15.1 Herngrist 1914 
Diethyl malate. ...4.4.. 4.85. 15.3 12.4 Herngrist 1914 
Diéthyl tartzate;>::..... HaHa 165.zZ 12.3 Herngrist 1914 
Dimethyl malate................ 15.3 11.8 Herngrist 1914 
Dipropy! tartrate... .... 4200 | 15.4 12.6 Herngrist 1914 
Ethanol. 5..2..0.. <1. EOP 25.0 11.12 | Theuvenet .} 1910 
isobutyl! sleohal...) 22... 228 | 16.1 12.46 | Schwers 1912 
Isobutyric acidt ........ ee | 15.3 11.35 | Schwers 1912 
Isdvaleric acid)... ... HUIS 15.0 12.08 | Schwers 1912 
Eammonense) ¢ 38 =). cs 5. aul) 15.6) 16.5 Herngrist 1914 
Menthons. 2S. LE 236. Fe et i) 16.7) 13.7 Herngrist 1914 
Methyl eee wet & et? ee 18 12.9 Chaudier 1913 
Pulegone. . coh Cee eC 14.9 16.4 Herngrist 1914 
n- -Propanol. . bd aie end are tea eee / 17.3 11,81 | Schwerzs 1912 
Toluene......... Phe ae ete yi ie 28.4 26.9 | Becquerel 1880 
VEO. fs A wl ist) 15 22,1 Becquerel 1880 








a 
J oe 
ky 
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MAGNETO-OPTIC ROTATION (Continued) 


Liquips, INORGANIC 











Verdet’s 
Substance = oe Observer | Year 

p X 103 
Antimony pentachloride 70.4 | Becquerel 1885 
Arsenic trichloride.......... 4424 42.53 | Becquerel 1885 
Nitric acid, fuming.............- 8.75 | Becquerel 1885 
(LSS s SS ee a 4.15 | Chaudier 1913 
Sees IC so. ws a ges es 5.54 | Siertsema 1904 
JOY SRDS. ake SA : 7.82 | Chaudier 1913 
Phorphorous, fused.............- 132.6 Becquerel 1877 
Phosphorous, trichloride......... 16 27.7 | Becquerel 1885 
Silicon tetrachloride............. 16 18.9 | Becquerel 1885 
Silleur, cased. 2. --.-----.----- 114 80.9 Becquerel 1877 
Beeetuaxide:) ~ ... 22.5.2... —10 18 Chaudier 1913 
Sulfur monochloride...........-.- 16 41.8 | Becquerel 1885 
Titanium tetrachloride........... 13.4 14.71 | Siertsema 1915 
Water (A = 5956 A)............. 0 13.11 | Rodgerand| .... 
20 13.08 | Watson 1895 

30 13.06 

40 13.02 

60 12.94 

80 12.82 

90 12.74 


SoLutions, AQuEOUs 








Verdet’s : 
Substance Density aoe ees = Observer Year 
p X10 

Ammonium hydroxide..| 0.8918 |....... 15.3 | Perkin 1884 
Antimony trichloride...| ...... |....... 29.9 Becquerel 1885 
Barium bromide........ 1.5399 20 21.5 | Jahn SP: 
Barium chloride........ 1.2897 20 16.8 | Jahn hat 
ASS ees ees © Cea 19.22 | Becquerel 1885 
Cadmium chloride...... 1.3179 20 16.5 | Jahn ao 
Calcium chloride....... 1.1504 20 16.5 | Humburg 1893 
Ferric chloride......... 1.6933 15 —202.6 | Becquerel 1885 
Ferrous chloride........ 1.4331 15 2.5 Becquerel 1885 
Hydriodic acid.......:. 1.2966 15 25.8 | Perkin 1884 
Hydrobromic acid... .:. 1.2039 15 19.4 | Perkin 1884 
Hydrochloric acid. ..... 1.0758 20 16.71 | Schwers 1912 
Lithium chloride. ....... 1.0619 20 14.5 | Jahn rhe Sf 
Magnesium sulfate..... 1.1147 16 3.6 | Schénrock | 1893 
Manganous sulfate... . . 1.1212 16 4.0 |Schédnrock | 1893 
Mercuric chloride. ..... 1.0381 16 13.7 | Schénrock | 1893 
Mercuric cyanide 1.0638 16 V1 Schénrock | 1893 
Nickelous chloride. ..... ee ae ae 27.3 Becquerel 1885 
aS. Seren 1.3366 15 10.5 | Perkin 1884 
Potassium bicarbonate..| 1.1906 20 14.0 | Humburg 1893 
Potassium bichromate. .| 1.0786 15 12.6 | Verdet 1863 
Potassium bromide..... 1.1424 20 16.3 | Humburg 1893 
Potassium carbonate. ...| 1.1960 20 14.0 | Jahn cay. 
Potassium chloride..... } 1 0 15 16.3 | Becquerel 1885 
Potassium dichromate. .| 1.0786 15 12.6 | Verdet 1863 
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MAGNETO-OPTIC ROTATION (Continued), 














Substance 


Potassium iodide. 


Potassium nitrate. 


Potassium sulfate 
Silver nitrate..... 
Sodium bromide. . 
Sodium carbonate 
Sodium chloride. . 


Sodium sulfate.... 


Stannous chloride 


Sulfuric acid...... 
Zine chloride.:......... 





SoLutions, Aqueous (Continued) 


= Daa ad! 
s emp. onstan 
Density PC. (minutes) 
p X 103 
Ml sack 1.6743 15 34.1 
J. h stake 1.0634 20 13.0 
EaGs 1.0475 20 13.3 
AEN R.. . y MOL Oda as 18.03 
Sit De 1.1351 20 16.5 
a 1.1006 20 14.0. 
tL). CE I2051 16 18.2 
Ririsl ok 1.0061 20 13.5 
eh. 1.3280 15 26.6 
Eb oe 1.5507 15 12.18 
1.2851 16 19.6 








Observer 


Becquerel __ ai 
Humburg | 


Jahn : 
Becquerel 
Jahn 
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CHEMISTRY AND PHYSICS 


The following pages give definitions of quantities, their cgs 
units and dimensional formulae together with the more im- 
portant laws and formulae. 


Formulae for capacity, inductance and high frequency re~ 
sistance are given in a separate collection immediately follow- 
ing. 

-The symbols used in the dimensional formulae are as fol- — 
lows: m, mass; 1, length; t, time; 9, temperature; e, dielectric 
constant for a vacuum; uw, magnetic permeability of a vacuum. 
In the case of the quantities of electricity and magnetism 

_ dimensions are given in both the electrostatic and electro- 
' magnetic system. 


CHEMICAL TERMS 


Acid,—Any substance which yields hydrogen ions. Py 


Active mass of a substance is the number of gram molecular 
weights per liter in solution, or in gaseous form. ; 


-Adsorption.—The condensation of gases, liquids, or dis- 
solved substances on the surfaces of solids is called adsorption. 


Atom.—The smallest. unit quantity of an element that is 
capable of entering into chemical combination. 


Atomic theory.—All elementary forms of matter are com- 
posed of very small unit quantities called atoms. The atoms 
of a given element all have the same size and weight. The 
atoms of different elements have different sizes and weights. 
Atoms of the same or different elements unite with each other 
to form very.small unit quantities of compound substances 
called molecules. 

Avogadro’s number.—The number of molecules in a mole 
or in a mass of substance equal numerically to its molecular 
weight. 

Avogadro’s theory.—Equal volumes of all gases under the 
same conditions of temperature and pressure contain equal 
numbers of molecules. 

Balanced or reversible action.—One which can be caused to 
| proceed in either direction by suitable variation in the condi- 
» tions of temperature, volume, pressure or of the quantities of 
reacting substances. 
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Base.—Any substance which yields hydroxy] ions. 


Catalytic agent.—A substance which by its mere presence 
alters the velocity of a reaction, and may be recovered unaltered 
in nature or amount at the end of the reaction. 


Colligative property.—A property numerically the same for 
a group of substances, independent of their chemical nature. 


Combining weight of an element or radical is- its atomic 
weight divided by its valence. De sy 


Combining weights, law of.—If the weights of elements which 
combine with each other be called their ‘‘combining weights,” 
then elements always combine either in the ratio of their com- 
bining weights or of simple multiples of these weights. 


Constitutive property.—A property which depends on the 
constitution or structure of the molecule. 


Cryohydrate.—The solid which separates when a saturated 
solution freezes. It contains the solvent and the solute in the 


same proportions as they were in the saturated solution. 


Definite proportions, law of.—In every sample of each con.- 
pound substance the proportions by weight of the constituent 
elements are always the same. 


H ectrochemica) equivalent of an ion is the mass liberated 
by the passage of unit quantity (one coulomb) of electricity. 


Electrolytic dissociation or ionization theory.— When an acid, 
base or salt is dissolved in water or any other dissociating 
solvent, a part or all of the molecules of the dissolved sub- 
stance are broken up into parts called ions, some of which are 
charged with positive electricity and are called cations, and an 
equivalent number of which are charged with negative electric- 
ity and are called anions. 


Electrolytic solution tension theory (or the Helmholtz double 
layer theory).— When a metal, or any other substance capable 
of existing in solution as ions is placed in water or any other 
dissociating solvent, a part of the metal or other substances 
passes into solution in the form of ions, thus leaving the re- 
mainder of the metal or substances charged with an equivalent 
amount of electricity of opposite sign from that carried by the 
ions. This establishes a difference in potential between the 
metal and the solvent in which it is immersed. 


Electron theory of matter.—An atom is believed to consist of 
a nucleus bearing a positive charge, different for each sort of 
atom, surrounded by electrons or negative charges equal in 
total charge to the positive charge of the nucleus. The nucleus 
may consist of a certain number of protons or elementary posi- © 
tive charges and a part of the electrons. The remaining 
electrons revolve as satellites around the nucleus. The 
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electron and the proton have equal negative and positive 


charges, hence a neutral atom will contain as many electrons 
as protons. 


The protons contain practically all of the mass of the atom, 
the number of protons determining the atomic weight. The 
number of satellite electrons determines the chemical proper- 
ties of the atom. 


Eutectic.—A term applied to the mixture of two or more 
substances which has the lowest melting point. 


Gay-Lussac’s law of combining volumes.—If gases interact 
and form a gaseous product, the volumes of the reacting gases 
and the volumes of the gaseous products are to each other in 
very simple proportions, which can be expressed by small 
whole numbers. 

Gibbs’ phase rule—F = C +2 — P_ F, the number of 
degrees of freedom of a system, is the number of variable fac- 
tors (temperature, pressure and concentration) of the com- 
ponents, which must be arbitrarily fixed in order that the con- 
dition of the system may be perfectly defined. C, the number 
of the components of the system, is chosen equal to the smallest 
number of independently variable constituents by means of 
which the composition of each phase participating in the state 
of equilibrium can be expressed in the form of a chemical equa- 
tion; the components must be chosen from among the consti- 
tuents which are present when the system is in a state of true 
equilibrium and which take part in that equilibrium; as com-- 
ponents are chosen the smallest number of such constituents 


_ necessary to express the composition of each phase participat- 


ing in the equilibrium, zero and negative quantities of com- 
ponents. being permissible; in any system the number of com- 
ponents is definite, but may alter with changes in conditions 
of experiment; a qualitative but not quantitative freedom of 
selection of components is allowed, the choice being influenced 
by suitability and simplicity of application. P, the number 
of phases of the system, are the homogeneous, mechanically 
separable and physically distinct portions of a heterogeneous 
system; the number of phases capable of existence varies 
greatly in different systems; there can never be more than one 
gas or vapor phase since all gases are miscible in all proportions, 
a heterogeneous mixture of solid substances forms as many 
phases as there are substances present. 


Gram atom or gram atomic weight.—The mass in grams 
numerically equal to the atomic weight. 


Gram-mole, gram-formula weight, gram equivalent.— 
Mass in grams numerically equal to the molecular weight, 
formula weight or chemical equivalent, respectively. 


Heat of combustion of a substance is the amount of heat 
evolved by the combustion of 1 gram molecular weight of the 
substance. : 
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‘Henry’s law.—The amount of gas which'a liquid will dissolve 
is directly proportional to the pressure of the gas.” “This holds 
for all gases which do not unite chemically with the solvent: 


Hess’ law of constant heat summation.—The amount of 
heat generated by a chemical reaction is the same whether 
reaction takes place in one step or in several steps, or all chem- 
ical reactions which start with the same original substances 
and end with the same final substances, liberate’ the ‘same | 
amounts of heat, irrespective of the process by which the final 
state is reached. al gees ; ; 


Hydrogen equivalent of a substance is the number of replace- 
able hydrogen atoms in 1 molecule or the number of atoms’of 
hydrogen with which 1 molecule could react: : 


Hydrogen ion concentration or pH value is the logarithm of 
the reciprocal of the gram ionic hydrogen equivalents per liter; 


i.e., pH = log aypsy Per liter. Water has a concentration of H+ 


ion of 10~7 and of OH~ ion of 10-7 moles per liter or a pH value 
of 7. Due to hydrolysis the composition of a weak acid solu- 
tion titrated against.a strong base is basic and of a weak base 
against a strong acid is acid. A truly neutral titrated solution 
of a strong acid or base has the same concentration of H+ and 
OH™ ions as water. 

Ion.—A charged atom or group of atoms in solution or in a 
gas. Solutions always contain equivalent numbers of positive 
and negative ions. 

Isotope.—Elements having the same chemical properties but 
different atomic weights are called isotopes. Atoms of such 
elements are supposed to have the same number of satellite 
electrons but different numbers of protons in the nucleus. See 
Electron theory of matter. 


Mass action, law of.—At a constant temperature the product 
of the active masses on one side of a chemical equation when 
divided by the product of the active masses on the other side 
of the chemical equation is a constant, regardless of the amounts 
of each substance present at the beginning of the action, 


Molar solution contains 1 gram molecular weight of dissolved 
substance per liter of solution. 


Mole.—A mass numerically equal to the molecular weight. 


Molecular volume.—Volume occupied by one mole; Numer- 
ically equal to the molecular weight divided by the density. 


Molecular weight.—The sum of the atomic weights of all the 
atoms in a molecule. 

Molecule.—The smallest unit quantity of matter which can 
exist by itself and retain all the properties of the original sub- 
stance. 
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_ Multiple proportions, law of—Two elements may combine 
in more than one proportion by weight, but if so, the weights 
of one element which combine with a fixed weight of the other 
element, are always in a simple ratio to each other. 

Normal solution contains 1 gram molecular weight of dis- 
solved substance divided by.the hydrogen equivalent of the 
substance per liter of solution. 

_ Oxidation is any process which increases the proportion of 
oxygen or acid-forming element or radical in a compound. 

Periodic law.—The physical and chemical properties of the 
elements are functions of their atomic numbers, and most of 
-these properties are periodic functions. 

Reduction, is any process which increases the proportion of 
hydrogen or base-forming elements or radical:in a compound. 

_Salt.,—Any substance which yields ions, other than hydrogen 
or hydroxylions.. A salt is obtained by displacing the hydrogen 
of an-acid by a metal. vi 
- Solubility product or precipitation value is the product of 
the concentrations of the ions of a substance ima saturated 
solution. of the substance. 


FUNDAMENTAL QUANTITIES AND UNITS, MECHANICS 
AND PROPERTIES OF MATTER 


Absolute units.—A system of units based on the smallest 
possible number of independent units. Specifically, units of 
force, work, energy and power not derived from or dependent 
on gravitation. 

Acceleration.—The time rate of change of velocity in either 
speed or direction, measured by the change in unit time. Cgs 
unit,—one centimeter per second per second. Dimensions ,— 
{li-2]. See also under Angular acceleration. 

Acceleration due to gravity.—The acceleration of a body 
freely falling in a vacuum. ‘The International Committee on 

_ Weights and Measures has adopted as a standard or accepted 
\value, 980.665 cm /sec? or 32.174 ft. /sec?. 

Acceleration due to gravity at any latitude and elevation.— 
If ¢.is the latitude and H the elevation im centimeters, the 
acceleration in egs units is, g = 980.616 —,2.5928 cos 26 + 
0.0069. cos? 26 —.3.086 X 107° H. 

(Helmert’s equation.) R 
- Action is measured by the product of work by time. Cgs 
~ units of action are the erg-second and the joule-second. Di- 
mensions,— [m /? {1}. Planck’s quantum or constant of action 
is 6.554 X 10727 erg-seconds. 

Altitudes with the barometer.—lIf b; and b» denote the cor- 

rected barometer readings at two stations, ¢ the mean of the 
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temperatures, ¢; and fz of the air at the two stations, é; and és, 
the tension of water vapor at the two stations, h, the mean 
height above sea level, ¢ the latitude, then the difference in 
elevation in centimeters is H = 1,843,000 (log 6b; — log be) 
(1 + 0.003672) (1 + 0.0026 cos 26 -+ 0.00002h + 3 k), where 


= of ez 
k ye} ie #) 
An approximate formula, sufficient for differences not over 
1000 meters is 


H =1,600,000 





bi—by 
heb (1+0.004t). 

Amplitude.—The maximum value of the displacement in an 
oscillatory motion. 

Angle.—The ratio between the are and the radius of the arc. 
Units of angle,—the radian, the angle subtended by an are 
equal to the radius; the degree, 1/360 part of a circumference. 
Dimensions ,—unity. 

Angular acceleration.—The time rate of change of angular 
velocity either in angular speed or in direction of the axis of 
rotation (precession). Cgs unit,—one radian per second per 
second. Dimensions,— [t~?]. 

_ If the initial angular velocity is «,, and the velocity after 
timetis w,;, the angular acceleration, 
= Wt — Wo. 
‘i t 
The angular velocity after time ¢, : 
@, = w + Al. 
The angle swept out in time f, 
6 = wt + 7 Al 
The angular velocity after movement through the are @, 
o= V/ wo” +2A 6. 

In the above equations, for angular displacement in radians, 
angular velocity will be in radians per second and angular 
acceleration in radians per second per second. 

Angular harmonic motion or harmonic motion of rotation.— 
Periodic, oscillatory angular motion in which the restoring 
torque is proportional to the angular displacement. Torsional 
vibration. 

Angular momentum or moment of momentum.—Quantity of 
angular motion measured by the product of the angular velocity 
and the moment of inertia. Cgs unit,—unnamed, its nature 
is expressed by g-cm?/sec. Dimensions,—[m /? t1]. 

The angular momentum of a mass whose moment of inertia 
is J, rotating with angular velocity w, is I w. 
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Angular velocity.—Time rate of angular motion about an 
axis. Cgs unit,—one radian per second. Dimensions,— [t~!]. 
If the angle described in time ¢ is 0, the angular velocity, 

6 


o=—e 


t 
@ in radians and ¢ in seconds gives w in radians per second. 


Archimedes principle-—A body wholly or partly immersed 
in a fluid is buoyed up by a force equal to the weight of the 
fluid displaced. A body of volume V cm? immersed in a fluid 
of density d grams per cm# is buoyed up by a force in dynes, 

: F=dgV. 

A floating body displaces its own weight of liquid. 

Area, unit of.—The square centimeter. The area of a square 
whose sides are one centimeter in length. Other units of area 
are similarly derived. Dimensions,— [I]. 

' Bernoulli’s theorem.—At any point in a tube through which 
a liquid is flowing the sum of the pressure energy, potential 
energy, and kinetic energy is a constant. If p is pressure; 
h, height above a reference plane; d, density of the liquid, and 
v, velocity of flow, 

p + hdg + 3 dv? = a constant. 
Bulk modulus.—The modulus of volume elasticity, 
— P27P1 
Mp U1; —Ve2 

‘ V1 
where 1, P2} 01, 02 are the initial and final pressure and volume 
respectively. ‘ 

Capillary constant or specific cohesion, 
elit Te puts 

(d; —ds)g 
where T' is surface tension, d; and dz the densities of the two 


fluids, g the acceleration due to gravity, h the height of rise in 
a capillary tube of radius r. See Surface tension. 


Centripetal force.—The force required to keep a moving mass 
in a circular path. Centrifugal force is the name given to the 
outward force of a mass in rotation. 

Compressibility Reciprocal of the bulk modulus. 

Conservation of energy.—In every modification of a material 
system not affected by forces foreign to the system thé sum of 

its potential and kinetic energies remains constant. 

Conservation of momentum.—If two bodies of masses ™m, 
and m> have, before impact, velocities 0; and % and after im- 
pact velocities u; and u2, 

My, Uy + Mz Ue = My, V1 a Mz V2. 
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Couple.—Two equal and oppositely. directed parallel ‘but not 
colinear forces acting upon a body form a couple., The moment 
of the couple or torque is given by the product of one of the 
forces by the perpendicular distance between them. Dimen- 
sions,— [m I? ¢-2]. 

Density.—Concentration of matter, measured by the mass 
per unit volume, expressed as grams per cubic enaggas: 
Dimensions ,— [m £53 J. 


Diffusion.—If the concentration (mass of solid per rat vol- 
ume of solution) at one surface of a layer of liquid is dy, and at 
the other surface dz, the thickness of the layer h and the area 
under consideration A, then the mass of the substance which 
diffuses through the cross-section A i in time ¢ is, 


or (d,—d )t 
AA TST Tp aine" 


where A is the coefficient of diffusion. 
Diffusivity or coefficient of diffusion is also elven by A in 


the equation 
A (3)au dz 


where dQ is the fendi passing through an area dy dz in the 
direction of x in a time dt where de /dx is the rate of increase 
FF ra concentration in the direction of x. Dimensions,- 
[22 {2 

Dimensional formulae.—If mass, length, and time are con- 
sidered fundamental quantities, the relation of other physical 
quantities and their units to these three may be expressed by a 
formula involving the symbols 1, m and ¢ respectively, with 
appropriate exponents. For example; the dimensional formula 
for volume would be expressed ,— [I ]; velocity ,— [It ]; foree— 
{m lt-2]. Other fundamental quantities used in dimensional 
formulae may be indicated as follows; 0, temperature; e, the 
dielectric constant of a vacuum; p, the magnetic permeability 
of a vacuum. 


Diminution of pressure at the side of a moving stream.—If 
a fluid of density d moves with a velocity v the diminution of 
pressure due to the motion is (neglecting viscosity), 


= x dv?. 
Displacement or Re at any instant. The distance of a 
vibrating or oscillating particle from its position of equilibrium. 


Elasticity.—The property by virtue of which a body resists 
and recovers from deformation produced by force. 


Elastic limit.—The smallest value of the stress producing 
permanent alteration, 
Elastic moduli: 
Young’s modulus by stretching.—If an elongation s is pro- 
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duced by the weight. of the mass m, in a wire of length I, and 
_ radius r, the modulus, rot 


_mgl 
Ms 


Young’s modulus by bending, bar supported at both ends. 
If a flexure s is produced by the weight of mass m, added mid- 
way between the supports separated by a distance I, for a rec- 
tangular bar with vertical dimensions of cross-section a and 
horizontal dimension b, the modulus is, 


_mgl3 , 
~ 480%) 
For a cylindrical bar of radius r, 
me. 
~ 12ers 
« Fora bar supported at one end. In the case of a rectangular 
bar as described above, 
if 4mgl> 
~ sasb 
For a round bar supported at one end, 
{ _4mgl 
~ Brris 
Modulus of Rigidity—If a couple C ( =mgz) produces a twist 
-of @ radians in a bar of length / and radius r, the modulus is 
261 


arte 








The substitution in the above formulae for the elastic co- 
efficients of m in grams, g in cm per sec, l, a,b, and rin em, s in 
cm?, and C in dyne-cm will give moduli in dynes per cm?. 


The dimensions of elastic moduli are the same as of stress,— 
[m F* t-?]. 


Coefficient of restitution.—Two bodies moving in the same 
straight line, with velocities 7, and v, respectively, collide and 
‘after impact move with velocities v; and »;. The eoefficient 
of restitution is 


04— 03 
C= —_—_——- o 


Uy — Vy 
_ . Energy.—The capability of doing work. Potential energy 
’ is energy due to position of one body with respect to another 
or to the relative parts. of the same body. Kinetic energy is 
ene due to motion. Cgs units,—the erg, the energy ex- 
_ pended when a force of one dyne acts through a distance of one 
centimeter; the joule is 1 < 107 ergs. _Dimensions,— [m I? t-?]. 
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The potential energy of a mass m, raised through a distance 
h, where g is the acceleration due to gravity, is 
E = mgh. 
The kinetic energy of mass m, moving with a velocity 2, is 
E = 4 mv? 

Energy will be given in ergs if m is in grams, g in em per sec?, 
h in em and v in cm per sec. 

Energy of rotation.—If a mass whose moment of inertia about 
an axis is J, rotates with angular velocity w about this axis, 
the kinetic energy of rotation will be, 

E = £ Ja?. 

Energy will be given in ergs if J isin g-em2 and w in radians 
per sec. 

Falling bodies.—For bodies falling from rest conditions are 
as for uniformly accelerated motion except that » = 0 and g is 
the acceleration due to gravity, The formulae become,—air, 
resistance neglected, : 


% =gi, S= 397, Vs = /298. 
For bodies projected vertically upward,—if v is the velocity 


of projection, the time to reach greatest height, neglecting the 
resistance of the air, 


t =~ 
Greatest height, 


32 


2 


1: 


bo 
g 


h= 


See also under Projectiles. 

Fluidity.—The reciprocal of viscosity. The cgs unit is the 
rhe, the reciprocal of the poise. Dimensions,— [m= lt]. 

Force.—That which changes the state of rest or motion in 
matter, measured by the rate of change of momentum. Abso- 
lute unit,—the dyne, the force which will produce an accelera- 
tion of one centimeter per second per second in a gram mass. 
The gram weight or weight of a gram mass is the cgs gravita- 
tional unit. The poundal is that force which will give an accele- 
ration of one foot per second per second to a pound mass. 
Dimensions ,— [m li=?]. 

The force F required to produce an acceleration a in a mass m 
is given by y 





F. = ma. 

If m is substituted in grams and a in em per sec?, F will be 
given in dynes. 

Foucault’s pendulum.—The rate of rotation in degrees per 
hour of a line on the surface of the earth relative to the plane 
of a Foucault’s pendulum at latitude ¢ is, 

w = 15 sing. 
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_ Frequency in uniform circular motion or in any periodic mo- 
tion is the number of revolutions or cycles completed in unit 
time. Cgs unit,—cycles per second. Dimension,— [t-!]. 


Friction, coefficient of.—The coefficient of friction between 
two surfaces is the ratio of the force required to move one over 
the other to the total force pressing the two together. 

If F is the force required to move one surface over another 
and W, the force pressing the surfaces together, the coefficient 
of friction, 

F 
ig vr 

Fundamental units.— See under mass, length and time. 

Gravitation.—The universal attraction existing between all 
material bodies. 

The force of attraction between two masses, m and m’, 
separated by a distance r, k being the constant of gravitation, 


F= ay mm : 





(If m and m’ are given in grams, and r in centimeters, F will 
be in dynes if k = 6.658 X 1078.) 

Hardness.—Property of substances determined by their 
ability to abrade or indent one another. 


An arbitrary scale of hardness is based upon ten selected 
minerals. For metals the diameter of the indentation made by ~ 
a hardened steel sphere (Brinnell) or the height of rebound of 
‘a small drop hammer (Shore Scleroscope) serve to measure 
hardness. 

Harmonic motion.—See Simple harmonié motion and Angular 
harmonic motion. 

Hooke’s law.— Within the elastic limit of any body the ratio 
of the stress to the strain produced is constant. 

Hydrostatic pressure at a distance h from the surface of a 
liquid of density d, 


Pag 
The soe force on an ai Fi due to hydrostatic pressure, 
r= = Ahdg. 


Force in dynes and pressure in dynes per em? will be given 
if h is in em, d in g per cm’ and g in cm per sec?. 

Inertia.—The resistance offered by a body to a change of its 
state of rest or motion, a fundamental property of matter. 
Dimension,— [m }. 

Kepler’s laws. 

I: The planets move about the sun in ellipses, at one focus 
of which the sun is situated. 
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II. The radius vector joining each planet with the sun — 
describes equal areas in equal times. (te Silt ef ne 

III. The cubes of the mean distances of the planets from 
the sun are proportional to the squares of their times of revolu- 
tion about the sun. 


Length, units of —The centimeter, one of the three funda- 
mental units of the egs system, is 1 /100 the length of the Inter- 
national Prototype Meter, at Paris, at zero degrees centigrade. 
The meter is 1,553,164.13 times the wave length of the red 
cadmium line in air, 760 mm pressure, 15°C. The standard 
in the British system is the yard, the prototype of which is kept 
by the British government. The United States standard yard 
is defined as 3600 /3937 meter. ' ; 


Mass.—Quantity of matter. Units of mass,—the gram is 
1/1000 the quantity of matter in the International Prototype 
Kilogram; one of the three fundamental units of the cgs sys- 
tem. The British standard of mass is the pound, of which a 
standard is preserved by the government. The United States 
standard mass is the avoirdupois pound defined as 1 /2.20462 
kilogram. 

Mass by weighing on a balance with unequal arms.—If W, 
is the value for one side, W2, the value for the other, the 
true mass, 

W = VW; W:2. 

Modulus of elasticity—The stress required to produce unit 
strain, which may be a change of length (Young’s modulus); 
a twist or shear (modulus of rigidity or modulus of torsion), 
or a change of volume (bulk modulus), expressed in dynes per 
square centimeter. Dimensions,—the same as 0 stress, 
[m1 7-*}. 

Moment of force or torque.—The effectiveness of a force to 
produce rotation about an axis, measured by the product of 
the force and the perpendicular distance from the line of action 
of the force to the axis. Cgs unit,—the dyne-centimeter, 
Dimensions ,— [m I? t-?]. 


If a force F acts to produce rotation about a center at a 
distance d from the line in which the force acts, the foree has a 


torque, 
L.= Fd. 


Moment of inertia.—A measure of the effectiveness of mass 
in rotation. In the rotation of a rigid body not only the body’s | 
mass, but the distribution of the mass about the axis of rotation 
determines the change in the angular velocity resulting from 
the action of a given torque for a given time. Moment of 
inertia in rotation is analogous to mass (inertia) in simple 
translation. The cgs unit is g-em?. Dimensions,—[m /*]. 

If m1, m2, ms ete. represent the masses of infinitely small 
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articles of a body; 71,72, rs ete. their respective distances from 
an axis of rotation, the moment of inertia about this axis will be, 
; 15 (mri? + Mofo? + M3r3? +... ) 





.: re 


4 


or 
a i Ture: (ints). 

Momentum.—Quantity of motion measured by the product 
of mass and velocity. Cgs unit,—one gram-centimeter per 
second. Dimensions,— bn Li-]. 

A-mass m moving with velocity » has a momentum, 

M =m. 

Jf a mass m has its velocity changed from 2; to »2 by the action 

of a force F for a time f, 
meat Anat M2. — mr; = Ft. 
Motion, laws of.—See Newton’s laws of motion. 
Newton’s laws of motion. 


I. Every body continues in its state of rest or of uniform 
motion in a straight line except in so far as it may be compelled 
to change that state by the action of some outside foree. 


II. Change of motion is proportional to force applied and 
takes place in the direction of the line of action of the force. 


III. To every action there is always an equal and opposite 
reaction. 

Paseal’s law.—Pressure exerted at any point upon a confined 
liquid is transmitted undiminished in all directions. 


~ Pendulum.—For a simple pendulum of length J, for a small 
RGA ary the complete period, 


a fey 
Ta2r ye or g=4n° ae 


T will be given in seconds if J is in cm and g in cm per sec?. 


For a sphere suspended by a wire of negligible mass where d 
is the distance from the knife edge to the center of the sphere 
whose radius is r, the length of the equivalent simple pendulum, 


tad42t: 


If the period is P for an are 86, the time of vibration in an 
infinitely small arc is approximately, 


P 
x ste 


“hse 
2Ggy2 
1+j3sin 4 


_ Fora compound pendulum, if a body of mass m be suspended 
m a point about which its moment of inertia is J with its 
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center of gravity a distance h below the point of suspension, 


the period, 
Vf - 
te = Qa v mgh y 


Period in uniform circular motion is the time of one complete 
revolution. In any oscillatory motion it is the time of a com- 
plete oscillation. Dimension ,— [t]. 

Phase of oscillatory motion.—The fraction of a whole period 
which has elapsed since the moving particle last passed through 
its middle position in a positive direction. 

Poisson’s ratio is the ratio of the transverse contraction per 
unit dimension of a bar of uniform cross-section to its elonga- 
tion per unit length, when subjected to a tensile stress. 


Power.—The time rate at which work is done. Units of 
Power,—the watt, one joule (ten million ergs) per second; the 
kilowatt is equal to 1000 watts; the horse-power, 33,000 foot- 
gee per minute, is equal to 746 watts. Dimensions, — 
[m 1? £3]. 

If an amount of work W is done in time f the power or rate 
of doing work is, 

P =. 

Power will be obtained in watts if W is expressed in joules 
(107 ergs) and ¢ in sec. 

Pressure.—Force applied to, or distributed, over a surface; 
measured as force per unit area. Cgs unit,—the barye, one 
dyne per square centimeter. The megabarye is equal to 106 
dynes per square centimeter. Pressure is also measured by 
the height of the column of mercury or water which it supports. 
Dimensions ,— [m [-1 t-2]. 

The pressure due to a force F distributed over an area A, 


F. 
near 


Projectiles.—For bodies projected with velocity v at an 
angle a with the horizontal, the time to highest point of flight, 


;—2 sina 


Total time of flight, 





g 
Maximum height, 
v? sin2a 
h=—; 
4g 
Horizontal range, : 
sin 2a 


=a 


2,4.” Cee 
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In the above equations the resistance of the air is neglected. 
g is the acceleration due to gravity. 


Radius of gyration may be defined as the distance from the 
axis of rotation at which the total mass of a body might be 
concentrated without changing its moment of inertia. The 
product of total mass and the square of the radius of gyration 
will give moment of inertia. 


Restitution, coefficient of, for two bodies on impact,—The 


ratio of the difference in velocity before impact to the difference 
after impact. 


Sensitiveness of a balance.—Assuming the three knife edges 
of a balance to lie on a straight line,—if w is the weight of the 
beam, & the distance of the ‘center of gravity below the knife 
edge, athe length of the balance arms and’x a small mass added 
to one pan, the deflection 6 produced is given by 


ax. 
tan 6 i 2 
| Simple harmonic motion.—Periodic oscillatory motion in a 
straight line in which the restoring force is proportional to the 
displacement. Ifa point move uniformly in a circle, the motion 
of its projection on the diameter (or any straight line in the 
same plane) is simple harmonic motion. 

If r is the radius of the reference circle, w the angular velocity 
of the point in the circle, @ the angular displacement at the 
time ¢ after the particle passes the mid-point of its path. the 
linear displacement, 
eros 0 Sine Gn teste Cbs 

The velocity at the same instant, 
® =Tw cos 0 = w Vr? — x. 
The acceleration, 
a= — we, 
The force for a mass m, 
4r?mx 


F = —m™o%wr = = T2 


T =n ye. 
a 


In the above equations the egs system calls for x and rin cm, 
vin cm per sec, @in cm per sec”, T in sec, m in grams, @ in radi- 
ans, and w in radians per sec. 

_ Simple machine.—A contrivance for the transfer of energy 
and for increased convenience in the performance of work. 


Mechanical advantage is the ratio of the resistance overcome 
to the force applied. Velocity ratio is the ratio of the distance 
; through which force is applied to the distance through which 





The period, 


_ resistance is overcome. 
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Efficiency is the tatio of the work done by a machine to the 
work done upon it. : se bets ye 

Ifa force f applied toa machine through a distance S results 
in a force F exerted by the machine through a distance s, neg- 
lecting friction, se tector 

fo = Fs: ; 

The theoretical mechanical advantage or velocity ratio in the 

above case is 8 


ws 
Actually the force obtained from the machine will have a 
smaller value than: will satisfy the equation above. If F’ be 
he setual force obtained, the practical mechanical advantage 
will be 
F’ 


f 

The efficiency of the machine, 
Bastes 
= 58 

Solid. angle-—Measured by the ratio of the surface of the 
portion of a sphere enclosed by the conical surfaee forming the 
angle, to the square of the radius of the sphere. Unit of solid 
angle,—the steradian, the solid angle which encloses a. surfaee 
on the sphere equivalent to the square of the radius. _Dimen- 
sions ,—unity. 

Solubility of one liquid or solid in another is the mass of a 
substance contained in a solution which is in equilibrium with 
an excess of the substance. Under these conditions the solu- 
tion is said to be saturated. Solubility of a gas is the ratio of 
concentration of gas in the solution to the concentration of 
gas above the solution. 

Specific gravity.—The ratio of the mass of a body to the mass 
of an equal volume of water at 4°C or other specified tempera- 
ture. Dimensions,—unity. 

eoecne volume is the reciprocal of density. Dimensions,— 
[m~ 1]. 

Speed.—Time rate of motion measured by the distance 
moved over in unit time. Cgs unit,—one centimeter per sec~- 
ond. Dimensions,— [lt]. : 2 

Stokes’ law gives the rate of fall of a small sphere in a viscous 
fluid. When a small sphere falls under the action of gravity 
through a viscous medium it ultimately acquires a constant © 


velocity, bees atte: 
__ 2ga* (dy —G2). 
¥ = roThatoRgisor ‘ 


where a is the radius of the sphere, d; and d, the densities of 
sphere and the medium respectively, and 7 the coefficient 
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_ viscosity. V will be in em! per sec if g is in em per sec?, ain 
em, d; and d, in g per cm’ and 7 in dyne-sec per cm? or poises. 


Strain.—The deformation resulting from a stress measured 
by the ratio of the change to the total value of the dimension 
in which the change occurred. Dimensions,—unity. 

‘Stress.—The force producing or tending to produce deforma- 
tion in the body measured by the force applied per unit area. 
Cgs unit,—one dyne per square centimeter. Dimensions,— 
{mde}? }. 

Surface tension — Two fluids in contact exhibit phenomena, 
due to molecular attractions, which appear to arise from a ten- 
sion in the surface of separation. It may be expressed as dynes 
per at, or aS ergs per square centimeter. Dimensions,— 
\m t-2 

The total force along a line of length 7 on the surface of a 
liquid whose surface ee is T, 

ct oad he 
- Capillary tubes.—If a and of density d rises a height k in 
a tube of internal radius r the surface tension is, 
_ thd g 
¢= 2 

The tension will be in dynes per cm if r and h are in cm, d in 

g per cm* and g in cm per sec?. 


Drops and bubbles.—Pressure in dynes per cm? due to surface - 
tension on a drop of radius r em fora liquid whose surface ten- 
sion is 7 dynes per cm, ie 


Pe cee 
a, 





For a bubble of mean radius rem, P = a : 


Time, unit of.—The second, 1/86400 of a mean solar day. 
One of the three fundamental units of the cgs system. 


Torsional vibration.—See Angular harmonic motion. 


Triangle or polygon of forces.—If three or more forces acting 
on the same point are in equilibrium, the vectors representing 
them form, when added, a closed figure. 


_. Uniform circular motion.—If r is the radius of a circle, s the 
linear speed in the arc, w the angular velocity and T the period 
or time of one revolution, 













nfei9 2r 
Pog) OF 
The acceleration toward the center is 
Ay. s How Ag?r 
~ ac-—=>py = 72 
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The centrifugal force for a mass m, 
ms? ~~ ‘42m 
P= =mw AS ipaois , 
In the above equations w will be in radians per second and a 
in cm per sec? if ris in cm, s in cm per sec and J’in sec. F will 
be in dynes if mass is in grams and other units as above. 


Application to the solar system.—If M is the mass of the 
sun, G the constant of gravitation, P the period of the planet, 
ve the distance of the planet from the sun, then the mass 
of the sun : f 


ee ea a ‘ ; 
M= GP ss =6.657 for cgs units). 


If P is the period and r the distance of a satellite revolving 
around the planet, the above expression for M gives the mass 
of the planet. The formula is written on the assumption that 
‘the orbit of the planet or satellite is circular, which is only 
approximately true. 


Uniformly accelerated rectilinear motion.—If v, is the initial 
velocity, », the velocity after time t, the acceleration, 
ek) 
a Tp ape ee 
The velocity after time {, 
0, =U-+at. 
Space passed over in time #, 
$= t+tal?. 
Velocity after passing over space s, 
Vs =-V U?2+2as. 
Space passed over in the nth second, - 
S=%+4a(2n—1). 
In the above and following similar equations the values of 
the space, velocity, and acceleration must be substituted in the 


same system. For space in em, velocity will be in em per sec 
and acceleration in cm per sec per sec. 


Unit.—A specific magnitude of a quantity, set apart by 
appropriate definition, which is to serve as a basis of comparison 
or measurement for other quantities of the same nature. See 
under the various physical quantities. 


Vectors, composition of.—If the angle between two vectors 
is A, and their magnitude a and }, their resultant, 


c=7 a?+62+2ab cos A. 


Velocity.—Time rate of motion in a fixed direction. Ces 
unit,—one centimeter per second. Dimensions,— [I og 2) I ‘ 
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If s is space passed over in time t, the velocity, 
Ss. 
ee 
Velocity of efflux of a liquid—If h is the distance from the 
opening to the free surface of the liquid, the velocity of efflux is 


V= 29h. 


The above is the theoretical discharge velocity disregarding 
friction and the shape of orifice. For water issuing through a 


circular opening with sharp edges of area, A, the volume 
discharged per second is given approximately by, 


Q=0.62 A ¥ 2gh. 


Viscosity.—All fluids p ossess a definite resistance to change 
of form and many solids sho w a gradual yielding to forces tend- 
ing to change their form. This property, a sort of internal fric- 
tion, is called viscosity; it is expressed in dyne-seconds per cm? 
‘or poises. Dimensions,—[m [™ t~?]. If the tangential force 
‘per unit area, exerted by a layer of fluid upon one adjacent is 
one dyne for a space rate of variation of the tangential velocity 
of unity, the viscosity is one poise. 

Kinematic viscosity is-the ratio of viscosity to density. 

Flow of liquids through a tube; where / is the length of the 

- tube, r its radius, p the difference of pressure at the ends, 7 the 
coefficient of viscosity, the volume esca ping per second, 
4 
pg arenes (Poiseuille. ) 
8ln 

The volume will be given in em? per second if J and r are in 
cm, p in dynes per cm? and 7 in poises or dyne-seco nds per cm?, 

Volume, unit of.—The cubic centimeter, the volume of a 
cube whose edges are one centimeter in length. Other units of 
volume are derived in a similar manner. Dimension,— [l*]. 

Weight.—The force with which a body is attracted toward 
the earth. Cgs unit,—the dyne. Dimensions,— [m / t™]. 

Although the weight of a body varies with its location, the 
weights of various standards of mass are often used as units of 

~ force as,—pound weight, or pound force, gram weight, etc. 
x The weight of mass m, where g is the acceleration due to 
gravity, 
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W = m9. 
_ The weight will be given in dynes when m is in grams and g 
; in cm per sec?. 

Work.—When a force acts against resistance to produce 
motion in a body the force is said to do work. Workis measured 
by the product of the force acting and the distance moved 
through against the resistance. Cgs units of work,—the erg, 
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a force of one dyne acting through a distance of one centimeter. 
The joule is 1 X 107ergs. Dimensions,— [m I? t-2 ]. The foot- 
pound is the work required to:raise a mass of one pound a 
vertical distance of one foot where g = 32.174 ft. /sec?. The 
foot-poundal is the work done by a force of one poundal acting 
through a distance of one foot. The International: joule, a 
unit of electrical energy, is the work expended per second by a 
current of one International ampere flowing through one Inter- 
national ohm. . The kilowatt-hour is the total amount of energy 
developed in one hour by a power of one kilowatt. 


If a force F act through a space s, the work done is n 7 
We bise 
Work will be given in ergs if F is in dynes and s in em. 


Work done in rotation.. Ifa torque L dyne-em acts through 
an angle @ radians, the work done in ergs is, ; 


W= Le. 


HEAT, RADIATION, PROPERTIES OF GASES 


Absolute humidity.—Mass of water vapor present in® the 
atmosphere measured as grams per eubic meter. It may also 
be expressed in terms of the actual pressure of the water vapor 
present. 


Absolute temperature.—Temperature reckoned from the 
absolute zero. See Temperature. : 


Absolute zero.—The temperature at which a gas would show 
no pressure if the general law for gases should hold for all tem-= 
peratures. It is equal.to —273.18°C or, —459.72°R. 


Absorptive power or absorptivity for any body is measured 
by the fraction of the radiant energy falling upon the body 
which is absorbed or transformed into heat. This ratio varies 
with the character of the surface and the wave length of the 
incident energy. It is the ratio of the radiation absorbed by 
any substance to that absorbed under the same conditions by 
a black body. 

Adiabatic.—A body is said to undergo an adiabatic change 
when its condition is altered without gain or loss of heat. .The 
line on the pressure volume diagram representing the above 
change is called an adiabatic line. 


Avogadro’s law.—Equal volumes of different. gasés at the 
same pressure and temperature contain the same, number, of 
molecules. = 

Black body.—TIf, for all values of the wave length of the inci- 
dent radiant energy, all of the energy is absorbed the body is. 
called a black body. uot), 
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oa. Boyle’s law for gases.—At a constant temperature the volume 
ore een en quantity of any gas varies inversely as the-pressure 
the gas is subjected. 


ea a perfect gas, changing from pressure p and volume » to 
a py neil volume v’ without change of temperature, 


po = pr. 


Charles? a for gases or Gay-Lussac’s law.—At a constant 
pressure, the volume of a given quantity of any gas increases 
about, 1/273 of its volume at 0°C for each rise of 1°C and at 
constant volume the pressure of a given quantity of any gas 
increases about 1/273 of the pressure at 0°C for each rise of 1°C 
im temperature. 


Conductivity, thermal.—Time rate of transfer of heat -by 
conduction, through unit thickness, across unit area for unit 
difference of temperature. It is measured as calories per sec- 
ond per square centimeter for a thickness of one centimeter 
- and a difference of temperature of 1°C. Dimensions,— 
(m 1 t-3 e-1]. 


lf the two opposite faces of a cube of a substance are main- 
tained at temperatures tf; and f2, the heat conducted across the 
cube of section a and thickness d in a time T will be, 


gu [a aie 28 


K is a constant depending on the nature of the substance, 

_ designated as the specific heat conductivity. K is usually 

given for Q in calories, t; and f. in °C, ain em’, T in sec, and d 
in em. See table Heat conductivity. 


Critical temperature is that’ temperature above which a gas 
cannot be liquefied by pressure alone. The pressure under 
which a substance may exist as a gas in equilibrium with the 
liquid at the critical temperature is the critical pressure. 


Dalton’s law of partial pressures.—The pressure exerted by 
a mixture of gases is equal to the sum of the separate pressures 
which each gas would exert if it alone occupied the whole vol- 
ume. This fact is expressed in the following formula: 


PV = V(p; + pe + Pa, etc.) 


Dew point.—The temperature at which condensation of water 
vapor in the air takes place. 
_ Diffusivity of heat is given by A in the equation 
aH =-— A sd ont dy dz 
where dH is the quantity of ts passing through the area 
dy dz in the direction of x in a time di. The rate of variation 
of temperature along x is given by dT /dz, s is specific heat and 
d; density. Dimensions,— [J? ¢-*]. 
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Dulong and Petit’s law of thermal capacity.—For simple sub- 
stances the atoms all have approximately the same thermal 
capacity. The product of the specific heat by the atomic 
weight is a constant,—about 6.38. 


Emissive power or emissivity is measured by the energy 
radiated from unit area of a surface in unit time for unit differ- 
ence of temperature between the surface in question and sur- 
rounding bodies. For the egs system the emissive power is 
given in ergs per second per square centimeter with the radiat- 
ing surface at 1° absolute and the surroundings at absolute zero. 


Entropy.—A quantity depending on the quantity of heat in 
a body and on its temperature, which, when multiplied by any 
lower temperature (minimum available), gives the unavailable 
energy, or unavoidable waste when mechanical work is derived 
from the heat energy of the body. Dimensions ,— [m 1? ¢~2 6~*]. 


Expansion of gases. 


Charles’ law or Gay-Lussac’s law.—The volume of a gas at 
constant pressure increases proportionately to the absolute 
temperature. If V, and V» are volumes of the same mass of 
gas at absolute temperatures, T; and T2, 


Vip Orin 
aka bn 
For an original volume V, at 0°C the volume at t°C (at con- 


stant pressure) is 
Vi=Vo (1+0.00367¢). 
General law for gases. 


Ae 
Pit =Poro (: +575) 
where & %,} Pt» ¥: represent the pressure and volume at 0° 
and (°C. ; 


The law may also be expressed 
pv = RmT 
where m is the mass of gas at absolute temperature T. FR is the 
gas constant which depends on the units used. Boltzmann’s 
molecular gas constant is obtained by expressing m in terms of 
the number of molecules. 


For volume in em?, pressure in dynes per em? and tempera- 
ture in Centigrade degrees on the absolute scaleR =8.3136 X10’. 


Reduction of a gas volume to 0°C, 760 mm pressure.—If V 
is the original volume of a gas at temperature ¢ and pressure H 
the volume at 0°C and 760 mm pressure will be, 


V H 
Vo= (i+at) 760 
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_If dis the original density the density at 0°C and 760 mm > 
pressure will be, 
760. 


H 
3 a =0.00367 approximately. 
Gas thermometer.—Where P,, P;, and Pz represent the 
total pressures with the bulb at 0°C, at the boiling-point of 


water and at the unknown temperature respectively, t; the 
temperature of steam and t; the unknown temperature, 


—P. 
fete © O, 
asp coe 
(approximately). The total pressure on the gas in the bulb is 
the sum of barometric pressure at the time and that measured 
by the manometer. 

Heat equivalent, or latent heat, of fusion.—The quantity of 
heat necessary to change one gram of solid to a liquid with no 
temperature change. Dimensions,— [l? t-?]. 

Heat quantity is measured by the change of temperature 
produced. The unit of heat is the calorie, the quantity of heat 
necessary to change the temperature of one gram of water from 
3.5°C to 4.5°C (called a small calorie). If the temperature 
change involved is from 14.5 to 15.5°C, the unit is the normal 
calorie. The mean calorie is 1/100 the quantity of heat neces- 
sary to raise one gram of water from 0°C to 100°C, The 
large calorie is equal to 1000 small calories. The British . 
thermal unit is the heat required to raise the temperature of 
one pound of water at its maximum density, 1°F. It is equal 


dy =d(1 +at) 





‘to 252 calories. Dimensions as of energy,— [m l? t-?]. 


Intensity of radiation is the radiant energy emitted in a speci- 
fied direction per unit time, per unit area of surface, per unit 
solid angle. 

Isothermal.—When a gas passes through a series of pressure 
and volume variations without change of temperature the 
changes are called isothermal. A line on a pressure-volume 
diagram representing these changes is called an isothermal line. 


Kinetic theory, expression for pressure.- 
P=i4Nmv? 


» where N is the number of molecules in unit volume, m the mass 


of each molecule and v2 the mean square of the velocity of the 
molecules. 

Latent heat of vaporization.—The quantity of heat necessary 
to change one gram of liquid to vapor without change of tem- 
perature. Both the above quantities are measured as calories 
per gram. Dimensions,— [l? t-?]. 

Loschmidt’s number.—The number of molecules per unit 
volume of an ideal gas at 0°C and normal atmospheric pressure. 
(m = 2.705 X 10! per cm3). 
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Mechanical equivalent of heat is the quantity of, energy 
which, when transformed into heat, is equivalent to unit quan- 
tity of heat; 4.18 « 107 ergs = 1 calorie (20°C). 


Monochromatic emissive power is the ratio of the energy of 
certain defined wave lengths radiated at definite temperatures 
to the energy of the same wave lengths radiated by a black body 
at the same temperature and under the same conditions.” 


Planck’s constant (h) when multiplied by the frequency of 
radiation », gives the quantity of energy (=h») ecntained din one 
quantum. 

Radiance of a black body.—The hemispherical radiance of a 
black body of wave length » is 7, dA. The hemispherical 


intensity, 
Ty =Cy > feCe/AT)-1 J2 

where C; and C, are the first and second constants-of radiation 
and T', the absolute temperature. 

Radiation.—If J, is the intensity of normal radiation and J 
the intensity at an angle 6, 

a Per COS Og 

This is ealled Lambert’s law. It does not apply in all cases. 


cleat scale of temperature.—The absolute Fahrenheit 
seale 

Relative humidity.—The ratio of the quantity of water vapor 
present in the atmosphere to the quantity which would saturate 
at the existing temperature. It is also the ratio of the pressure 
of water vapor present to the pressure of saturated water vapor 
at the same temperature. 


Specific heat of a substance is the ratio.of ite thermal capacity . 
to that of water at 15°C. Dimensions,—unity. 


If a quantity of heat H calories is necessary to raise the tem- 
perature of m grams of a substance from #; to #.°C, the specific 
heat, or more properly, thermal capacity of the substance, 

2b von dthid be 
m (te-—t;) 

Specific heat by the method of méaxtures. “Where a mass m1 
of the substance is heated to a temperature ¢;, then placed in a 
mass of water m, at a temperature ¢, contained in ‘a calorimeter 
with stirrer (of same material) of mass ms, specific heat of the 
calorimeter c, ts the final temperature 

m, s (t1;—ts) =(ms; c+m:) (ts te). 

Black’s ice calorimeter —If a body of mass m and tempera- 

ture ¢ melts a mass m’ of ice, its temperature being reduced to 
0°C, the specific heat of the substance i is, 
80.1 m’ 

mt 
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_ Bunsen’s ice calorimeter —A body of mass m at temperature 
ft causes a motion of the mercury column of J centimeters in a 
tube whose volume per unit length is 1. The specific heat. is 
884 lv 
s= . 
mt 


Stefan-Boltzman law of radiation.—The energy radiated in 
unit time by a black body is given by, H = K(T* — T,*), where 
T is the absolute temperature of the body, T, the absolute :tem- 
perature of the surroundings, and K a constant. 


Temperature may be defined as the condition of a body which 
determines the transfer of heat to or from other bodies. The 
customary unit of temperature is the Centigrade degree, 1/100 
the difference between the temperature of melting ice and that 
of water boiling under standard atmospheric pressure. The 





‘degree Fahrenheit is 1/180, and the degree Reaumur 1 /80 the 


same difference of temperature. 


The fundamental temperature scale is the absolute, thermo- 
dynamic or Kelvin scale in which the temperature measure is 
hased.on the average kinetic energy per molecule of a perfect 
gas. The zero of the Kelvin scale is -273.13°C. The tempera- 
ture scale adopted by the International Bureau of Weights and 
Measures is that of the constant volume hydrogen gas ther- 
mometer. The magnitude of the degree in both these scales is 
defined as 1/100 the difference between the temperature of 
melting ice and that of boiling water at 760 mm pressure. 


Thermal capacity of a substance is the quantity of heat’ 
necessary to produce unit change of temperature in unit mass. 


. It is ordinarily expressed as calories per gram per degree Centi- 


grade. Numerically equivalent to specific heat. 


Thermal capacity or water equivalent:—The total quantity 
of heat necessary to raise any body or system unit temperature, 
measured as calories per degree centigrade in the cgs system. 
Dimension,— [m ]. 

Thermal expansion.—The coefficient of linear expansion or 
expansivity is the ratio of the change in length per degree to 
the length at 0°C. The coefficient of surface expansion is two 
times the linear coefficient. The coefficient of volume expan- 
sion (for solids) is three times the linear coefficient. The co- 
efficient of volume.expansion for liquids is the ratio of the change 
in volume per degree to the volume at 0°C. The value of the 
coefficient varies with temperature. The coefficient of vol- 
ume expansion for a gas under constant pressure is nearly the 
same for all gases and temperatures and is equal to 0.00367 for 
1°C,. Dimension,—{ 67! ]. 


If 1, is the length at 0°C, a« the coefficient of linear expan- 
sion, the length at t C is, 
l;=l, (1+at). 
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General formula for thermal expansion.—The rate of thermal 
expansion varies with the temperature. The general equation 
giving the magnitude m, (length or volume) at a temperature {, 
where m, is the magnitude at 0°C, is 


mt=Mo (1tat+Bl@+y3 . ...) 


where a, 8, y, ete., are empirically determined coefficients. 


Volume expansion.—If V represents volume and £ the 
coefficient of expansion, 


Vi=V. (1+8t). 
For solids, 
8 =3a (approximately). 


Thermodynamics, laws of : 

I. When mechanical work is transformed into heat or heat 
into work the amount of work is always equivalent to the 
quantity of heat. 

Il. It is impossible by any continuous self-sustaining proc- 
ess for heat to be transferred from a colder to a hotter body. 

Van der Waal’s variation of Boyle’s law. 


(p+5) (vb) =RT 


where p and » are the pressure and volume at any constant 
temperature and a and b are constants. R is the gas constant 
and T the absolute temperature. For values.of R, a and b see 
tables. ; 

Wien’s displacement law.—When the temperature of a 
radiating black body increases, the wave length corresponding 
to maximum energy decreases in such a way that the product 
of the absolute temperature and waye length is constant. 


Anos HS wo 


w is known as Wien’s displacement constant. 


WAVE MOTION AND SOUND 


Air columns, frequency of vibration in.—See Organ pipes. 


Beats.—Two tones of slightly different frequencies sounded 
together interfere to give a sound of regularly varying intensity. 
The number of beats per second is the difference in frequency 
of the two tones. 


Doppler’s principle.—The apparent frequency of a sound as 
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affected by motion of the hearer, the source and the medium is 
given by the following expression, 


where 7, is the original frequency of the source, V the velocity 
of sound, w that of the medium, » that of the observer and 2; 
that of the source. Only the components of motion parallel 
to the line connecting the source and observer are to BE con- 
sidered. All velocities are taken in the direction from source 
to observer; if the motion is in the opposite direction the sign 
of the velocity substituted in the formula should be changed. 

Frequency of vibrating strings.—The fundamental frequency 
of a stretched string is given by 


nee 
~ 21Ym 


where I is the length; 7, the tension and m the mass per unit 
length. 

For a string of circular section of length J, tension 7, dens- 
ity d, and radius r, the frequency of the fundamental is, 


tie {2 
ia. a eT rd 


The frequency in vibrations per second will be given if T is 
in dynes, r and / in cm and d in g per em’. 

Intensity of sound depends upon the energy of the wave © 
motion. The intensity is measured by the energy in ergs trans- 
‘mitted per second through one square centimeter of surface. 

The energy in ergs per cm* in a sound wave is given by 

E=22? dn*a? 

where d is density in g per cm’, n is frequency in vib. per sec 
and ais amplitude in cm. The energy reaching the ear in unit 
time will also be proportional to the velocity of propagation. 

Lissajou’s figures.—The path described by a particle which 
is simultaneously displaced by two simple harmonic motions 
at right angles, when the periods of the two motions are in the 
ratio of two small whole numbers, shows a variety of character- 
_ istic curves called Lissajou’s figures. 

Organ pipes.—The frequency of vibration of.a closed pipe or 
other air column of length 1, where V is the velocity of sound 
in air, for the fundamental and first three overtones respective- 


ly is, 
LCR LOR De 
ee ean AL’ AL 
For an open pipe, 
V 2V, 3V AV 
Pare ee a 
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Pitch of sound is determined by the frequency or number of» 
vibrations per second. : Lyd nevis 
Quality or timbre of a sound depends on the coexistence with 
the fundamental of other vibrations of various frequencies and 
amplitudes. 5 it ef ost stor 
Stationary or standing waves are produced in a medium by 
the simultaneous transmission, in opposite directions of two 
similar wave motions. Fixed points of minimum amplitude 
are called nodes. A segment extends from’ onée node to the 
next. An antinode or loop is the point of maximum amplitude 
between two nodes. i 


Velocity of a compressional wave.—The velocity of a com- 
pressional wave in an elastic medium, in terms of elasticity E 
(bulk modulus) and density d, 


E 
va 


For the velocity of sound in air, where pis the pressure and d 


the density, 
= 43 
Vi= y d 1.4 
Velocity of a transverse wave in a stretched cord. If T is 
the tension of the cord and m the mass per unit length. 


Vian 
m 


Velocity of a wave.—The velocity of propagation in terms of 
wave length \ and period T or frequency 7 is, 
r 


~ 7 =n. 


Velocity of sound, variation with temperature.—The velocity 
in meters per sec at any temperature ¢ in °C is given approxi- 


mately by, 
t 
V=V, 1 foe 


V = 331.5 + .607#. ; als 


The variation with humidity is given by the equation 
[ Gfhi¥o 8 
Va= Va \1.——( = ——)- 
é NY P\Ya 3) 
where Vq is the velocity in dry air, V, that in air at barometric 
pressure p in which the pressure of water vapor is e. Y. and 
Ya are the specific heat ratios for water vapor and for air 
respectively. 
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_» Velocity of water iaveuieat the depth # is smali compared 


with the wave length, the velocity, 


VS Vgh. 

In deep water for a waye length 2, 
LSI”, 
Ln 2a 


If the wave length is very small, less than about 1.6 cm, the 
velocity increases as the wave length decreases and is expressed 
by the following, 

iw. to. B9U egpobg (Qe TP. gh 

sf (3 Qn 


where T' is the surface tension andod the density of the liquid. 
V will be given in cm per sec if h and ® are in cm, g in cm per 
sec?, 7’ im dynes per em and din g per cm. 


Wave motion.—A progressive disturbance propagated in a 
medium by the periodic vibration of the particles of the medi- 
um. Transverse wave motion is that in which the vibration 
of thé particles is perpendicular to the direction of propagation. 
Longitudinal wave motion is that in which the vibration of the 
particles is parallel to the direction of propagation. 


ELECTRICITY AND MAGNETISM 


_ Alternating current in circuits including resistance and 
inductance, 98 . 


T So oe es 

V R2+ (2enL)2 
where n is the frequency in cycles per second, L the inductance 
in henry. J will be given in virtual amperes if RF is in ohms 


and FE in virtual volts. The denominator is known as the im- 
pedance of the circuit. 


For circuits also involving a capacity C in farads, the im- 


pedance becomes, 
} l 2 
V2+(2% —a 52) 


Capacity is measured by the charge which must be communi- 
eated to a body to raise its potential one unit. Electrostatic 
unit capacity is that which requires one electrostatic unit of 
charge to raise its potential one electrostatic unit. The farad = 
9X10"! electrostatic units. A eapacity of one farad requires 
one coulomb of electricity to raise its potential one volt. 
Dimensions,+={ el]; [zw F? t?]. 
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A conductor charged with a quantity q to a potential V has a 
capacity, 


c=F. 


Capacity of a spherical conductor of radius r, 
Kae 


Capacity of two concentric aie of radii r and 7’, 


(Cae =, 
r—r 
Capacity of a parallel plate condenser, the area of whose 
plates is A and the distance between them d, 


Pe: 
- Ard 
Capacities will be given in electrostatic units if the dimen- 
sions of condensers are substituted in em. 


Condensers in parallel and series.—If ¢1, ¢2, ¢3, ete., repre- 
sent the capacities of a series of conductors and C their com- 
bined capacity ,— 


when in parallel, C=cyte.te3; ..., 


2 F Ign hy +Fle on 
when in series Z=—+—4+-—.. 
iG Cy. Co. C3 

Conductance, the reciprocal of resistance, is measured by the 
ratio of the current flowing through a conduetor to the differ- 
ence of potential between its ends. The practical unit of con- 
ductance, the mho, is the conductance of a body through which 
one ampere of current flows when the potential difference is one 
volt. The conductance of a body in mho is the reciprocal of 
the vale of its resistance in ohms. Dimensions, — [e t t71]; 
[util t]. 

Conductivity is measured by the quantity of electricity trans- 
ferred across unit area, per unit potential gradient per unit 
time. Reciprocal of resistivity. Volume conductivity or spe- 
cific conductance, k = 1/p where p is the volume resistivity. 
Mass conductivity =k /d where d is density. Equivalent con- 
ductivity A =k/c where c is the number of equivalents per unit 
volume of solution. | Molecular conductivity «=k /m where m 
is the number of moles per unit volume of solution. Dimen- 
sions: volume conductivity,— [«~!]; [u-1 [-2 t],—mass con- 
ductivity — [em [3 t-1]; [u-! m-! lt 

Conductors.—A class of bodies which are incapable of sup- 
porting electric strain. A charge given to a conductor spreads 
to all parts of the body. 


Couple acting on a magnet of magnetic moment ml in a field 
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of strength H. If the magnet is perpendicular to the direction 


of the field, 
C=Hml=HM. 
If the angle between the magnet and the field is 6, 
C=Hml sin 6. 


The couple will be in dyne-cm for cgs units of H, m and I. 


Current (electric).—The rate of transfer of electricity. The 
transfer at the rate of one electrostatic unit of electricity in one 
second is the electrostatic unit of current. The electromag- 
netic unit of current is a current of such strength that one centi- 
meter of the wire in which it flows is pushed sideways with a 
force of one dyne when the wire is at right angles to a magnetic 
field of unit intensity. The practical unit of current is the 
ampere, a transfer of one coulomb per second, which is one 
tenth the electromagnetic unit. The international ampere is 
the unyarying electric current which when passed through a 
solution of silver nitrate in accordance with certain specifica- 
tions, deposits silver at the rate of 0.00111800 gram per second. 
\ The international ampere is equivalent to 0.99991 absolute 
ampere. The ampere-turn is the magnetic potential produced 
between the two faces of a coil of one turn carrying one ampere. 
Dimensions,— [emi3l}t-2]3; [wml]. 

Current in a simple circuit.—The current in a circuit includ- 
ing an external resistance RF and a cell of electromotive force E, 
and internal resistance r, s 


~R+r- 


If E is in volts and r and R in ohms the current will be in 
amperes. 


For two cells in parallel, 


a 





i= yr. 
Fes 


For two cells in series, . 
2E 

~~ R+2r 

Declination.—The angle between the vertical plane contain- 
ing the direction of the earth’s field at any point and a plane 
containing the geographic north and south meridian. 

Diamagnetic bodies tend to set the longest dimension across 
the magnetic field. The permeability of a diamagnetic sub- 
stance is less than unity. 

Dielectric constant of a medium is defined by e in the 
equation 


a 


_ 9 
{= er? 
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where f is the force of attraction between two ichakkes Bipae q' 
separated by a distance r in a uniform medium. i 


Dielectrics or insulators or non-conductors.—A Gam of bodies 
supporting an electric strain. A charge on one, part of a! non- 
conductor is not communicated to any other part. 


Dip.—The.angle measured in a vertical plane between the 
direction of the earth’s magnetic field and the horizontal. 


Electric field patent is measured by the force exerted on 
unit charge. Unit field intensity is the field which exerts the 
force of one dyne on unit positive charge. Dimensions,— 
[e-3 mit I-31); [pt m3 3 t-?]. 

The field intensity or force exerted on unit charge at a point 
distant r from a charge g in a vacuum. 


LL ae 
Yr. 

If the dielectric in the above cases is not a vacuum the 
dielectric constant ¢« must be introduced. The formulae 
become, 

, 
Pehsorodgpicd 


er? er? 
The value of « is frequently considered unity for air.’ If the 
dielectric constant of a vacuum is considered unity the value 
for air at 0°C and 760 mm pressure is 1.000576. 


Electrolysis.—If a current i flows for a time ¢ and deposits 
a metal whose electrochemical equivalent is e, the mass de- 
posited is 
m = ett. 


The value of e is usually given for mass in grams, 7 in am- 
peres and ¢ in seconds. 


Electromotive force is defined as that which causes a flow of 
current. The electromotive force of a cell is measured by the 
maximum difference of potential between its plates. The 
electromagnetic unit of potential difference is that against 
which one erg of work is done in the transfer of electromagnetic 
unit quantity. The volt is that potential difference against which 
one joule of work is done in the transfer of one coulomb. One 
volt is equivalent to 108 electromagnetic units of potential. 
The international volt is the electrical potential which when 
steadily applied to a conductor whose resistance is one inter- 
national ohm will cause a current of one international ampere 
to flow. The international volt = 1.00043 absolute volts. 
The electromotive force of a Weston standard cell is 1.0183 
at 20°C. Dimensions,—[e~? m3 lt t-']; [ut m4 li t-*}. 

Electron.—Considered to be the ultimate indivisible negative 
charge which with the proton or positive charge constitutes the 
basic elements in the formation of atoms. The electronic ratio 
is the ratio of the charge of an electron to its mass. 
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_ Bnergy of a charge in ergs where Q is the charge and V the 


_ potential in electrostatic units. : 


BE =FQV: 


_ Energy of the electric field.—If H is the electric field intensity 
in electrostatic units and K the specific inductive capacity, the 
energy of the field in ergs per cm? is, 

KH? 


83 


Faraday’s law.—The mass of substance decomposed by the 
passage of equal quantities of electricity through different 
electrolytic cells are, for the same electrolyte, equal, and for 
different electrolytes are proportional to the combining weights 
of the elements, or radicals which are deposited. 

Force between two charges.—If two charges ¢ and q’ are at a 
distance r in a vacuum, the force between them is, 


qa 


; r 

The force will be given in dynes if q and q’ are in electro- 
static units and 7 in cm. 

Force between two magnetic poles.—If two poles of strength 
m and m’ are separated by a distance r in a medium whose 
permeability is « (unity for a vacuum), the force between 
them is, f 

mm’ 


ur 
Force will be given in dynes if r is in em and m and m’ are 


‘in cgs units of pole strength. 


The strength of a magnetic field at a point distant r from an 
isolated pole of strength m is, 
m 


. 
z 


br 
The field will be given in gauss if m and’r are in cgs units. 
Heat effect.—The heat in calories developed in a circuit by 
an electrie current of i amperes flowing through a resistance 
of r ohms, with a difference of potential Z volts for a time t 
seconds, 
rit _ Bit, 
418 4.18 
Hysteresis.—The magnetization of a sample of iron or steel 
due to a magnetic field which is made to vary through a cycle 
of values, lags behind the field. This phenomenon is: called 
hysteresis. 
Steinmetz’ equation for hysteresis gives the loss of energy in 


H= 


_ ergs per cycle per cm*, 


W =7B'-6 
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where B is the maximum induction in maxwells per em? and 7 
the coefficient of hysteresis. 


Induced electromotive force in a circuit is proportional to the 
rate of change of magnetic flux through the circuit. 


de 
ee mie 
where d¢ is the change of magnetic flux in a time df. The 
induced current will be given by 
Ha Bex. 
Rdt 
where R is the resistance of the circuit. 


Inductance.—The change in magnetic field due to the varia- 
tion of a current in a conducting cireuit causes an induced 
electromotive force in the circuit itself. This phenomenon is 
known as self-induction. If an electromotive force is induced 
in a neighboring circuit the term mutual induction is used. 
Inductance may thus be distinguished as self- or mutual and 
is measured by the electromotive force produced in a conductor 
by unit rate of variation of the current. Units of inductance 
are the centimeter (absolute electromagnetic) and the henry, 
which is equal to 10° centimeters of inductance. The henry 
is that inductance in which an induced electromotive force of 
one volt is produced when the inducing current is changed at 
the rate of one ampere per second. Dimensions,— [ e~~1¢?]; 
[uw 0}. 

Induction.—Any change in the intensity or direction of a 
magnetic field causes an electromotive force in any conductor 
in the field. The induced electromotive force generates an 
induced current if the conductor forms a closed circuit. 


Intensity of magnetization is given by the quotient of the 
magnetic moment of a magnet by its volume. Unit intensity 
of magnetization is the intensity of a magnet which has unit 
magnetic moment per cubic centimeter. Dimensions,— 
[et mt 1-8]; [wt m3 I-39 -). 

Kirchoff’s laws. : 

I. The algebraic sum of the currents which meet at any 
point is zero. 

II. In any closed circuit the algebraic sum of the products 
of the current and the resistance in each conductor in the circuit 
is equal to the electromotive force in the vircuit. 


Lenz’ law.— When an electromotive force is induced in a con- — 
ductor by any change in the relation between the conductor 
and the magnetic field, the direction of the electromotive force 
is such as to produce a current whose magnetic field will oppose 
the change. 

Line of force.—A term employed in the description of an 
electric or magnetic field. A line such that its direction at 
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every point is the same as the direction of the force which would 
act on a small positive charge (or pole) placed at that point. 
A line of force is defined as starting from a positive charge (or 
pole) and ending on a negative charge (or pole). 


The line (of force) is also used as a unit of magnetic flux, 
equivalent to the maxwell. 


Magnetic field due to a current.—The intensity of the mag- 
netic field in gauss at the center of a circular conductor of radius 
r in which a current 7 in absolute electromagnetic units is flow- 
ing, 

ee 
jf as eateg 
Tr 
If the circular coil has n turns the magnetic intensity at the 
center is, k 
yaem. 
re 
The magnetic field in a long solenoid of n turns per centimeter 
_ earrying a current 7 in absolute electromagnetic units, 


H =4nni. 
If i is given in amperes the above formulae become,— 
2 xt Qa nb Arne 
are i0r ees 


Magnetic field due to a magnet.—At a point on the magnetic 
axis prolonged, at a distance r cm from the center of the magnet . 
of length 21 whose poles are +m and —m and magnetic moment 

_M, the field.strength in gauss is, 


4mlr 
5 (r?— [2)2" 
If r is large compared with J, 
2M 
H=—- 
r 


At a point on a line bisecting the magnet at right angles, with 
corresponding symbols, 


2ml 

aCe Ee 
M 
H=—- 


For large values of r, 


Magnetic field intensity or magnetizing force is measured by 

the force acting on unit pole. Unit field intensity, the gauss, 
is that field which exerts a force of one dyne on unit magnetic 
le. The field intensity is also specified by the number of 

ines of force intersecting unit area normal to the field, equal 
numerically to the field strength in gauss. Magnetizing force 
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is measured by the space rate of variation of magnetie potential — 
and as such its unit may be the gilbert per centimeter. The 
gamma, (y). is equivalent to 0.00001 gauss. | Dimensions,— 
[et m3 13 t-2 J; [uvt me l-t t-1], onibra bre 
Magnetic flux through any area perpendicular to a. magnetic 
field is measured as the product of the area. by. the field:strength. 
The unit of magnetic flux, the maxwell is the flux through a 
square centimeter normal to a field of one gauss. ‘The line is 
also a unit of flux. It is equivalent to the maxwell. Dimen- 
sions,— [e—? m3 13}; [u? m3 7 t-*]. a es 


Magnetic induction resulting when any substance is subjected 
to a magnetic field is measured as the magnetic flux per unit 
area taken perpendicular to the direction of the flux. The unit 
is the maxwell per square centimeter or its equivalent, the gauss. 
Dimensions,— [ e~? m3 [-1];_ [ut m3 [-4 t-1]. 


If a substance of permeability » is placed in a magnetic field 
H the magnetic induction in the substance, 


B=yH, 
If I is the magnetic moment for unit volume, or intensity of 
magnetization, 
B=H-+4rl. 


The susceptibility, + 
Ke Hi 1+47rK. 

Magnetic moment of a magnet is measured by the torque 
experienced when it is at right angles to a uniform field of unit 
intensity. The value of the magnetic moment is given by the 
product of the magnetic pole strength. by the distance between 
the poles. Unit magnetic moment is that possessed by a mag- 
net formed by two poles of opposite sign and of unit strength, 
one centimeter apart. Dimensions,— [ui am? d§ t-*];\ [e7? m3 
Lave 


If the poles are separated by a distance which is great com- 
pared with the dimensions of the magnet, the magnetic moment 
of a magnet of length 7 whose poles have values of --m’and —m 


is, 
M=ml. 


Magnetic permeability is a property of materials modifying 
the action of magnetic poles placed therein and modifying the 
magnetic induction resulting when the material is subjected 
to a magnetic field or magnetizing force. The permeability 
of a substance may be defined as the ratio of the magnetic induc- 
tion in the substance to the magnetizing field to which it is 
subjected. The permeability of a vacuum is unity, Dimen- 
sions,—[e11-? f?]; [uw]. 

Magnetic pole or quantity of magnetism.—Two unit quanti-~ 
ties of magnetism concentrated at points unit distance apart in 
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a vacuum repel each other with unit force. If the distance 
involved is one centimeter and the force one dyne, the quantity 
of magnetism at each point is one cgs unit of magnetism. 
Dimensions ,— [e~* m3 13]; [u3 m3 Ut]. 

_ Magnetic potential or magnetomotive force at a point is 
measured by the work required to bring unit positive pole from 
an infinite distance (zero potential) to the point. The unit is 
the gilbert, that magnetic potential against which an erg of 
work is done when unit magnetic pole is transferred. Dimen- 
sions ,— [e? m} 13} t-2]; [w74 m3 13 t-1]. 


*“Ohm’s law.—Current in terms of electromotive force EH and 
resistance R, 

| i=F- 

rok current is given ‘in amperes when E is in volts and & in 
ohms. 

Paramagnetic bodies are those which tend to set the longest 
dimension parallel to the magnetic field. The permeability of 
| a paramagnetic substance is greater than unity. 


Permeance, the reciprocal of reluctance. Unit permeance 
is the permeance of a cylinder one square centimeter cross-sec- 
tion and one centimeter length taken in a vacuum. Dimen- 
sions,— [e1 1-1 #7]; [wl]. 

Period of vibration of a magnet of magnetic moment M and 
moment of inertia J vibrating in a field of strength H, 


I 
PEL FAP fbb 
yr Vain , 

Potential (electric) at any point is measured by the work 
necessary to bring unit positive charge from an infinite distance. 
Differenee of potential between two points is measured by the 
work necessary to carry unit positive charge from one to the 
other. Ifthe work involved is one erg we have the electrostatic 
unit of potential. Dimensions,— [e~4 m} 1? i]; [ui midi t-? J. 

The potential at a point due to a charge g at a distance r in 
a medium whose dielectric constant is « is, 

ae 
er 

Power developed by a current.—The power in watts develop- 
ed by-an electric current flowing in a conductor, where # is the 


difference of potential at its terminals in volts, r its resistance 
in ohms, and 7 the current in amperes, 


Po= Eh = rv. 


The work done in joules in a time é see is, 
W.= Bib; ty mb. 
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Power in watts for alternating current in a circuit, 
P = EI cos¢ 


where EH and I are the effective values of the electromotive force 
and current in volts and amperes respectively and ¢ the phase 
ea between the current and the impressed electromotive 
orce 


The ratio, 
res — 
Br 08? 
is called the power factor. ; 
Power ratios in telephone engineering are measured i in 
decibels. The gain or loss of power expressed in decibels is 
ten times the logarithm of the power ratio. By reference to an 
arbitrarily chosen “‘power level” the actual power may be ex- 
pressed in decibels. The numerical values thus used will not 
be proportional to the actual power level but roughly to the 
sensation on the ear produced when the electrical power is 
converted into sound. A difference of 1 decibel in the power 
supply to a telephone receiver produces approximately the 
ee change in volume of sound which a normal ear can 
etect 


Quantity of electricity or charge.—The electrostatic unit of 
charge, the quantity which, when concentrated at a point and 
placed at unit distance from an equal and similarly concentrated 
quantity, is repelled with unit force. If the distance is one 
centimeter and the force of repulsion one dyne and the sur- 
rounding medium a vacuum, we have the electrostatic unit of 
quantity. The electromagnetic unit of quantity may be de- 
fined as that transferred by unit current in unit time. The 
quantity transferred by one ampere in one second is the 
coulomb, the practical unit. The faraday is the electrical 
charge carried by one gram equivalent. The coulomb =3X<109 
electrostatic units. Dimensions,—[e? mi 1} t-1]; [u~4 mi 14). 

Reluctance is that property of a magnetic circuit which deter- 
mines the total magnetic flux in the circuit when a given mag- 
netomotive force is applied. Unit, the oersted the reluctance 
of one centimeter length and one square centimeter cross-sec- 
tion a as taken in a vacuum. Dimensions,—[e l t-?]; 
[aes tel: 

Reluctivity or specific reluctance is the reciprocal of magnetic 
permeability. The reluctivity of empty space is taken’as unity. 
Dimensions,— [¢ 1? ¢-2]; [w+]. 

Resistance is a property of conductors depending on their ~ 
dimensions, material and temperature which determines the 
current produced by a given difference of potential. The prac- 
tical unit of resistance, the ohm is that resistance through which 
a difference of potential of one volt will produce a current of one 
ampere. The international ohm is the resistance offered to an 
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_unvarying current by a column of mercury at 0°C, 14.4521 grams 
in mass, of constant cross-sectional area and 106.300 centimeters 
in length, sometimes called the legal ohm. Dimensions — 
feAdt th [et i): 

Resistance of a conductor at 0°C, of length J, cross-section s 
and specific resistance p. : 


Ro =p—- 


The resistivity may be expressed as ohm-cm when R is in 
ohms, J in em and s in cm?. 

Resistance of a conductor at a temperature t whose resistance 
it 0°C is R, and whose temperature resistance coefficient is a, 


R,=Ro (1+ at). 


Resistance of conductors in series and parallel.—The total 
resistance of any number of resistances joined in series is the 
sum of the separate resistances. The total resistance of con- 
ductors in parallel whose separate resistances are 11, f2, T3, «ln 

- is given by the formula 
* Pe MRS: GMS | 
Resim itaveaeericies Uitte! 
RF is the total resistance. 


For two terms this becomes, 
T1T2 


m+ 


Resistivity or specific resistance, the reciprocal of conductiv- 
‘ity, is measured by the resistance of a body of the substance 
of unit cross-section and of unit length at 0°C also called vol- 
ume resistivity. The unit may be indicated as the ohm- 
centimeter. Dimensions,—[¢«t]; [uv 2t-']. 


Mass resistivity is the longitudinal resistance per unit length 
of a uniform bar of the substance of such a sectional area that 
it contains one unit of mass per unit of length. Dimensions,— 
[e+ m3 t]; [u ml-1 t-1}]. 
Surface resistivity is the resistance of unit length and unit 
width of a surface. 
Surface density of electricity—Quantity of electricity per 
“unit,area. Dimensions,—[«! mé 1-4 t1]; [u-+ m3 1-3]. 
- Surface density of magnetism.—Quantity of magnetism per 
unit area. Dimensions,—[¢— mi 1-3]; [u} m3 1-4 ). 
Specific inductive capacity.—The ratio of the capacity of a 
condenser with a given substance as dielectric to the capacity 
of the same condenser with air or a vacuum as dielectric is 
called the specific inductive capacity. The ratio of the dielec- 
tric constant of a substance to that of a vacuum. 


Susceptibility (magnetic) is measured by the ratio of the in- 





1707 


+ So ee 
HANDBOOK OF CHEMISTRY AND‘ PHY sicd 


tensity of magnetization produced in a substanee tothe magnet- 
izing force or intensity of field to which it is subjected. The 
susceptibility of a substance will be unity when unit intensity 
of magnetization is produced by a field of one cor (Dimen- 
sions,—[¢71 J-*t?);. [a]. 

Tangent galvanometer.—A tangent galvsiniomebel with n 
turns, of radius 7, in the earth’s field H, has a deflection 9, 
The current flowing is, 


(a Ne tam 6. 
27m 
2an 
if see =G (the galvanometer constant), 


lee 
w= tan 6. 

Temperature resistance coefficient.—The ratio of the change 
of resistance in a wire due to a change of temperature of 1°C 
to its resistance at 0°C. Dimension,— [6 ].. 

_ Thermoelectric power is measured by the electromotive force 
produced by a thermocouple for unit difference of temperature 
between the two junctions. It varies with the average tem- 
perature and is usually expressed in microvolts per degree C. 

It is customary to list the thermoelectric: power of the various 
metals with respect to lead. Dimensions,— [¢—4 m3 1? t-! 671]; 
[ut m3 t-2 6-1]. 

Thomson thermoelectric effect is the designation of the 
potential gradient along a conductor which accompanies a 
temperature gradient. The magnitude and direction of the 
potential varies with the substance. 

The coefficient of the Thomson effect or specifie heat of 
electricity is expressed in joules per coulomb per degree Centi- 
grade. Dimensions,—[e74 m3 1+ {1 6); [ui m3 13 t-2 9-1}. 

Torque produced by the action of one magnet on another.— 
The turning moment experieneed by a magnet of pole strength 
m’ and length 2/’ placed at a distance r from another magnet of 
length 2/ and pole strength m, where the center of the first 
magnet is on the axis (extended) of the second and the axis of 
the first is perpendicular to the axis of the second, 


mm i’ 22MM’ 
ed eal tate 
If the first magnet is deflected through an angle @, the expres- 
sion becomes, 
2M M’ 


ie gee ar MBS ig 
r 


Tractive force of a magnet.—If a magnet with induction B 
has a pole face of area A the force is, 
BA 

Sx 
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If Band A are in cgs units, A will be in dynes. 
Wheatstone’s bridge.—If the resistances iis fas Tea ail f¢ 
form the arms of a Wheatstone’s bridge in order as the circuit 
(omitting cell and galvanometer connections) is traced, when 
the bridge is balanced, 
Lt Filed Mis at 
ee Ns T, «13 


LIGHT 


Absorption, Lambert’s law.—If [, is the original intensity, I 
the intensity after passing through a thickness x of a material 
whose absorption coefficient is k 

I = I, e-*, 
The index of absorption k’ is given by the relationk= (4xk’n) /\ 
where n is the index of refraction and » the wave length in 
vacuo. The mass absorption is given by k/d where d is the 
density. The transmission factor is given by I /Ip. 

Achromatic.—A term applied to lenses signifying their more 
or less complete correction for chromatic aberration. 


Angular aperture of an objective is the largest angular extent 
of wave surface which it can transmit. 


Apochromat.—A term applied to photographic and microscope 
objectives indicating the highest degree of color correction. 


Astigmatism is an error of spherical lenses peculiar to the 
formation of images by oblique pencils. The image of a point 
when astigmatism is present will consist of two focal lines at 
right angles to each other and separated by a measurable 
distance along the axis of the pencil. The error is not elimi- 
nated by reduction of aperture as is spherical aberration. 


Brewster’s law.—The tangent of the polarizing angle for a 
substance is equal to the index of refraction. The polarizing 
angle is that angle of incidence for which the reflected polarized 
ray is at right angles to the refracted ray. 


Brightness is measured by the flux emitted per unit emissive 
area as projected on a plane normal to the line of sight. The 
unit of brightness is that of a perfectly diffusing surface giving 
out one lumen per square centimeter of projected surface and 
is called the lambert. The millilambert (0.001 lambert) is a 
more convenient unit. Candle per square centimeter is the 
brightness of a surface which has, in the direction considered, 
a luminous intensity of one candle per cm?. 

Chromatic aberration.—Due to the difference in the index of 
refraction for different wave lengths, light of various wave 
lengths from the same source cannot be focused at a point by a 
simple lens. This is called chromatic aberration. 
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Coma.—An aberration of lenses, occurring in the case of 
oblique, incidence, similar to spherical aberration of the axial 
rays. The image of a point is comet shaped, hence the name. 


Conjugate foci—Under proper conditions light divergent 
from a point on or near the axis of a lens or spherical mirror is 
focused at another point. The point of convergence and the 

osition of the source are interchangeable and are called con- 
jugate foci. 

Diffraction.—If the light source were a point, the shadow of 
any object would have its maximum sharpness; a certain amount 
of illumination, however, would be found within the geomet- 
rical shadow due to the diffraction of the light at the edge of 
the object. 

Diffraction grating.—If s is the distance between the rulings, 
d the angle of diffraction, then the wave length where the angle 
of incidence is 90° is (for the mth order spectrum), 

s sin d 
r =o" 
n 


If i is the angle of incidence, d the angle of diffraction, s the 
distance between the rulings, » the order of the spectrum, the 
wave length is, 


d=— (sin i + sin d). 
Dispersion.—The difference between the index of refraction 
of any substance for any two wave lengths is a measure of the 


dispersion for these wave lengths, called the coefficient of dis- 
persion. : 


Dispersive power.—lIf 1; and m2 are the indices of refraction 


for wave lengths \; and A, and m the mean index or that for | 


sodium light, the dispersive power for the specified wave 
lengths is, 
eam 

n—l 





@ 


Illumination on any surface is measured by the luminous 
flux incident on unit area. The units in use are: the lux, one 
lumen per square meter; the phot, one lumen per square centi- 
meter and the lumen per square foot. Since at unit distance 
from a point source of unit intensity the illumination is unity, 
unit illumination may be defined as that produced by unit 
source at unit distance, hence the meter-candle or candle- 


meter which is equal to the lux and the foot-candle equivalent : 


to one lumen per square foot. 


Index of refraction for any substance is the ratio of the veloc- 
ity of light in a vacuum to its velocity in the substance. It is 
also the ratio of the sine of the angle of incidence to the sine 
of the angle of refraction. In general, the index of refraction 
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oe recy substance varies with the wave length of the refracted 
ght. 

Intensity of illumination in candle meters of a screen illumi- 
nated by a source of illuminating power P candles at a distance 
r meters, for normal incidence, 


I=—. 


If two sources of illuminating power P; and P, produce 
equal illumination on a screen when at distances r; and rp 
respectively, 

/B 1 2 if) 1 rT? 


= or — —=-————e 
32 12" P2 T 2” 





If I, is the intensity of illumination when the screen is normal 
to the incident light, J the intensity when at an angle 8, 


T.= J, cos 6.+ ‘ 


Lambert’s law.— When light is normally incident on a per- 
fectly diffusing surface the intensity of the reflected light is 
proportional to the cosine of the angle made with the normal. 


Lenses.—For a single thin lens whose surfaces have radii of 
curvature r; and ra, whose principal focus is F, the index of 
refraction n, and conjugate focal distances f; and ta, 


1 1 1 i Wg Al 
1 BAe Gee E 
For a thick lens, of thickness ¢, 


Beer, Se isTair tiy | 
~ (w—1) [n(ri +r) -t@—1)] 


__ Combinations of lenses,—If f, and f. are the focal lengths of 
two thin lenses separated by a distance d the focal length of the 


system, 
PS fife 


fitfe—d 
Luminous intensity or candle-power is the property of a 
source of emitting luminous flux and may be measured by the 
luminous flux emitted per unit solid angle. The accepted unit 
of luminous intensity is the international candle. The hefner 
unit, which is equivalent to 0.9 international candles, is the 


intensity of a lamp of specified design burning amyl acetate, 
called the Hefner lamp. 


The mean horizontal candle-power is the average intensity 
-measured in a horizontal plane passing through the source. 
The mean spherical candle-power is the average candle-power 
measured in all directions and is equal to the total luminous 
flux in lumens divided by 47. 


Luminous flux.—The total visible energy emitted by a source 
1711 
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per unit time is called the total luminous flux from the source. 
The unit of flux, the lumen, is the flux emitted in unit solid 
angle (steradian) by a point source of one candle luminous 
intensity. A uniform point source of one candle intensity thus 
emits 47 lumens. 

Magnifying power of an optical instrument is the ratio of the 
angle subtended by the image of the object seen through the 
instrument to the angle subtended by the object when seen by 
the unaided eye. In the case of the microscope or simple 
magnifier the object as viewed by the unaided eye is supposed 
to be at a distance of 25 ems (10 in.). 

Minimum deviation.—The deviation or change of direction 
of light passing through a prism is a minimum when the angle 
of incidence is equal to the angle of emergence. If D is the 
angle of minimum deviation and A the angle of the prism, the 
index of refraction of the prism for the wave length used is, 

nasi® 3(A+D) | 
~~ sind A 

Nodal points.—Two points on the axis of a lens such that a 
ray entering the lens in the direction of one, leaves as if from 
the other and parallel to the original direction. 


Numerical aperture is the sine of half the angular aperture, 
used as a measure of the optical power of the objective. 


Photographic density.—The density D of silver deposit on a 
photographic plate or film is defined by the relation 
D = log O 
where O is the opacity. If I, and J are the incident and trans- 


mitted intensities respectively, the opacity is given by Io/I. . 


The transparency is the reciprocal of the opacity or I /Io. 


Polarized light——Light which exhibits different properties in 
different directions at right angles to the line of propagation is 
said to be polarized. Specific rotation is the power of liquids 
to rotate the plane of polarization. It is stated in terms of 
specific rotation or the rotation in degrees per decimeter per 
unit density. 

Principal focus of a lens or spherical mirror is the point of 
convergence of light coming from a source at an infinite distance. 


Radius of curvature from spherometer readings.—If I is the 
mean length of the sides of the triangle formed by the points 


of the three legs, d the spherometer readings, the radius of eurva=_ 


ture of the surface is 
ely So 
~ 6d ‘2 
Reflection coefficient or reflectivity is the ratio of the light 
reflected from a surface to the total incident light. The co- 
efficient may refer to diffuse or to specular reflection. In 
1712 


i 


* 
‘ 





, wo hee ~~ 


“Z 
HANDBOOK OF CHEMISTRY AND PHYSICS 


general it varies with the angle of incidence and with the wave 
length of the light. 


Reflection of light _by a transparent medium in air. (Fres- 
nel’s formulae) .—If 7 is the angle of incidence, r the angle of 
refraction, 7 ‘the index of refraction for air (nearly equal to 
unity), m2 index of refraction for a medium, then the ratio of 
the reflected light to the incident light is, 


sin? (i—r) __ tan? (i—r) 
ae (SS (i+r) Abions (itr) 


Ifz = 0 (normal incidence), and n; = 1 (approximate for air), 


ut 
x N2+1 
Refraction at a spherical surface.—tIf u be the distance of a 
point source, v the distance of the point image or the intersec- 
tion of the refracted ray with the axis, m; and 7, the indices of 
refraction of the first and second medium, and r the radius of 
Bila ea of the separating surface, 
Se eee ees 


—— 


D u r 
If the first medium is air the equation becomes, 

aie! ead SE: 

Pg ee 
Refraction.—See Index of refraction; Snell’s law. 
Refractivity is given by (n—1) when 7 is a index of refrac- 








‘tion; the specific refractivity is given by aa where d is the 


density. Molecular refractivity is the product of specific 
_ refractivity by the molecular weight. 

Resolving power of a telescope or microscope is indicated by 
the minimum separation of two objects for which they appear 
distinct and separate when viewed through the instrument.- 

Rotatory power is the power of rotating the plane of polarized 
light, given in general by @/I where @ is the total rotation which 
occurs in a distance . 

The molecular or atomic rotatory power is the product of the 
specific rotatory power by the molecular or atomic weight. 
Magnetic rotatory power is given by 

@/eH cosa 
where H the intensity of the magnetic field, anda the angle 
between the field and the direction of the light. 
-.  Snell’s law of refraction.—If 7 is the angle of incidence, r the 
angle of refraction, v the velocity of light in the first medium, 
_v the velocity in the second medium, the index of refraction », 
_sint 0 
“snr ov 
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Specific rotation.—If there are n grams of active substance 
in v cubic centimeters of solution and the light passes through / 
centimeters, r being the observed rotation in degrees, the spe- 
cific rotation (for 1 centimeter), d 


rv 
lala 


Spectral series are spectral lines or groups of lines which 
occur in an orderly sequence. Many sequences may be repre- 
sented by the equation 

tis) 14=« baw BNreboni ft 
r (m+a+B/m?)? 


where 2 is the wave length, m an integer varying from one line 
to another of the series. A, B, N, a and £6 are constants. 
B is an integer, N is Rydberg’s constant. ; 


Spherical aberration.—When large surfaces of spherical mir- 
rors or lenses are used the light divergent from a point source 
is not exactly focused at a point. - The phenomenon is known 
as spherical aberration. For axial pencils the error is known 
as axial spherical aberration; for oblique pencils, coma. 


Spherical mirrors.—If R is the radius of curvature, F prin- 
cipal focus, and f; and f, any two conjugate focal distances, 


1 1 1 2 


Tila wos 


If the linear dimensions of the object and image be O and J 
respectively and wu and v their distances from the mirror, 


OV 


2 RE 
Total reflection. When light passes from any medium to one 
in which the velocity is greater, refraction ceases and total 
reflection begins at a certain critical angle of incidence @ such 
that 


sin @ co 
n 


where n is the index of the first medium with respect to the 
second. If the second medium is air 7 has the ordinary value 
for the first medium. For any other second medium, 
N1 
n=—- 
Ny 


where 7, and ny» are the ordinary indices of refraction for the 
first and second medium respectively. 


Visibility is measured by the ratio of the-luminous flux in 
lumens to the total radiant energy in ergs per second or in watts. 
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MEASURES AND UNITS 
FUNDAMENTAL STANDARDS 


The primary standard of length is defined as the distance 
between two lines at 0° C on a platinum-iridium bar known as 
the International Prototype Meter deposited at the International 
Bureau of Weights and Measures. The International Prototype 
Meter is 1553164.13 times the wave length of the red cadmium 
line in air, 760 mm. pressure, 15° C. 

The primary standard of mass is defined as the mass of the 
{nternational Prototype Kilogram of platinum-iridium kept at 
the International Bureau of Weights and Measures at Sévres. 
It is equal to the mass of 0.001000027 cubic meter of pure water 
at 4° C and 760 mm. pressure. 

The primary standard of time is the mean solar second, one 
a six thousand four hundredth (1/86400) part of a mean 
solar day. 

The standard scale of temperature. adopted by the Inter- 
national Committee of Weights and Measures 1887 is based on 
the variations in pressure of hydrogen at constant volume. 
The hydrogen is taken at an initial pressure, at the temperature 
of melting ice, of one meter of mercury (0° C., sea level, latitude 
45°). The scale is defined by taking the temperature of melting 
ice as 0° and that of condensing steam under 760 mm. pressure 
as 100°. This is known as the Centigrade (C) scale. 

The absolute or thermodynamic temperature scale proposed by 
Lord Kelvin is based on the average kinetic energy per molecule 
of a perfect gas. The temperature of melting ice is 273.13° and 
that of the boiling point of water 373.13°. This is frequently 
referred to as the Kelvin (K) scale. 
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UNITS AND CONVERSION FACTORS 


Each unit named is followed by its equivalent in one or more 
other units of the same quantity. While the list of equivalents © 
is incomplete it is intended to include all those which will be 
in common use. 

Symbols in the dimensional formulae given after the headings 
have the following significance: m, mass; 1, length; ¢, time; 
6, temperature; ¢, dielectric constant of a vacuum; u, per- 
meability of a vacuum, 


Mass, Length, Time, Angle, Area and Volume 


Acre (A.) (U. S.).—0.0015625 square mile; 10 square chains 
(Gunter’s); 160 square rods or square perches; 4840 square 
yards; 4.3560 104 square feet; 1x10° square links (Gunter’s); 
0.4046873 hectare or square hectometer; 40.46873 ares or square © 
dekameters; 4046.873 square meters. 


Acre (A.) (British).—4 roods (British); 4840 square yards 
(British); 0.4046849 hectare or square hectometer; 4046.849 
square meters. | 

Angstrom Unit (A. or A. U.).—3.937X1079 inch; 0.003937 
millionths of an inch; 1X10-1° meter; 110-8 centimeter; 
1X10-* micron (wy); 0.1 milli-micron or micro-millimeter; 
100 millionth microns or micro-microns (uu). 


Are (a).—3.8610 1075 square mile; 0.02471044 acre (U. S.); 
119.60 square yards; 1076.4 square feet; 0.01 hectare; 1 square . 
dekameter; 100 square meters. 


Astronomical unit.—1.495 108 kilometers. 
Bag (British).—3 bushels (dry); 0.109107 cubic meter. 
Barleycorn (British).—1 /3 inch; 0.84667 centimeter. 


Barrel (bblI.) (U. S., dry).—3.281 bushels; 105.0 quarts 
(dry); 7056 cubie inches for dry commodities except cran- 
berry barrel which=5826 cubic inches; 0.11562 cubic meter. 


Barrel (bbl.) (U. S., liquid).—31.5 gallons; 0.11924 cubic 
meter. : 

Barrel (bbl.) (British, dry).—36 gallons (British); 0.16366 — 
cubic meter. 

Board Foot (bd. ft.).—1/12 cubic foot; 144 cubie inches 
(1 foot 1 foot1 inch); 2359.8 cubic centimeters. 

Bolt (U. S., cloth.).—120 linear feet; 36.576 meters. 

Bucket (British, dry).—4 gallons (British); 1.8184104 cubic 
centimeters. 
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Bushel (bu.) (U. S., dry).—0.304785 barrel; 0.96945 bushel 
(British); 1.2444 cubic feet, 4 pecks, 32 quarts (dry); 64 pints 
(dry); 2150.42 cubic inches; 0.035239 cubic meter; 0.35238 
hectoliter; 3.5238 dekaliters; 35.288 liters; 3.5239X104 cubic 
centimeters. 


Bushel (bu.) (British, dry).—% or 0.125 quarter (British, 
capacity); 1/3 or 0.33333 bag (British); 1.03151 bushels 
(U. S.); 1.2843 cubic feet; 8 gallons (British); 2219.3 cubic 
inches; 0.363677 hectoliter; 3.63677 dekaliters; 36.3677 liters; 
3.6369 104 cubic centimeters. 


Butt (British, dry).—126 gallons; 0.57281 cubic meter. 

Cable Length (British & U. S.).—720 feet; 219.46 meters. 

Carat (c) (metric).—3.08647 grains; 0.2 gram; 200 milli- 
grams. 

Carat (c) (1877).—3.168 grains, 205.6 milligrams. 

Cental.—100 pounds; 45.359 kilograms. 


Centare (ca).—1.196 square yards; 10.764 square feet; 
1550 square inches; 0.01 are; 1 square meter. 


Centigram (cg).—0.1543236 grain; 0.01 gram. 


Centiliter (cl).—0.33815 ounce (fluid, U. S.); 0.61025 cubic 
inch; 2.705179 drams (fluid, U. S.); 0.01 liter; 10.00027 cubic 
centimeters. 


Centimeter (em).—0.01093611 yard (U. S.); 0.01093614 
yard (British); 0.032808 foot (U. 8. or British); 0.39370 inch 
U. S. or British); 4.4330 lignes (Paris lines); 393.70 mils; 
0.01 meter; 10 millimeters; 1104 microns; 1107 milli-microns 


or micro-millimeters; 1108 Angstrém units. 

Chain (ch.) (Engineer’s or Ramden’s).—100 feet; 100 links 
of 1 foot each; 30.4801 meters. 

Chain (ch.) (Surveyor’s or Gunter’s).—0.1 furlong; 0.0125 
mile; 4 rods; 22 yards; 66 feet; 100 links; 792 inches; 20.117 
meters; 2011.7 centimeters. 

Chaldron (U. S., dry).—*36 bushels (U. S.); 1.2686 cubic 
meters. — 

Chaldron (British, dry).—*32 bushels (British); 1.1638 cubic 
meters. : 

Circle (cir.).—2z or 6.2832 radians; 12 signs; 360 degrees. 

Circular Inch.—Area of circle, diameter of which is one inch; 
0.78540 square inch; 5.0671 square centimeters. 


Circular Mil.—Area of circle, diameter of which is one mil 


*Variable. 
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s 


or 1/1000 inch; 7.854107? square inch; 0.78540 square mil; 


5.0671 10-* square centimeter; 5.0671 10-4 square millimeter. 


Circular Millimeter.—0.0078540 square centimeter; 0.78540 — 


square millimeter. 


Circumference.—27 or 6.28319 radians; 360 degrees; 400 
grades; 1.260010‘ minutes; 1.296000 10° seconds. 


Clove or Customary Stone (British).—8 pounds; 3.6287 
kilograms. 


Coomb (British, dry).—4 bushels; 0.14548 cubic meter. 


Cord (cd.).—8 cord feet; 128 cubic feet (8 feet 4 feet 4 feet); 
3.625 cubic meters. 


Cord-Foot (cd. ft.)—1% or 0.125 cord; 16 cubie feet (4 feetx4 
“eetX1 foot). 


Cubic Centimeter (em*).—1.3079 X 1078 cubic yard; 2.7496 
10°* bushel (British); 2.83776 & 10-® bushel (U. S.); 3.531445 
10-5 cubic foot (U. S.); 3.531477 X 10°® cubie foot (British); 
2.1997 X 10-4 gallon (British); 2.6417 * 10-4 gallon (U. S.); 
4.2376 X 1074 board foot; 8.7988 x 10-4 quart (liquid, British), 
9.0808 < 10°* quart (dry, U. S.); 0.0010567 quart (liquid, 
U. S.); 0.0018162 pint (dry, U. S.); 0.0021134 pint (liquid, 
U. S.); 0.033814 ounce (fluid, U. S.); 0.035195 ounce (fluid, 
British); 0.061023 cubie inch; 0.27051 dram (fluid, U. S.); 
0.28157 drachm (fluid, British); 16.231 minims (U. §S.); 16.894 
minims (British); 1 X 10° cubic meter; 9.9997 x 1074 liter; 
0.001 cubic decimeter; 0.99997 milliliter; 1000 cubic millimeters. 


Cubic Decimeter (dm*).—0.0013079 cubic yard; 0.035314 | 


cubic foot; 61.023 cubic inches; 0.001 cubic meter; 0.99997 
liter; 1000 cubic centimeters. 


Cubic Dekameter (dkm*).—1000 cubic meters. 


Cubic Foot (ft.3 or cu. ft.) (U. S.).—1 /128 or 0.0078125. cord. 
0.01 register ton (British); 1/27 or 0.037037 cubic yard; 1/16 or 
0.0625 cord-foot; 0.77861 bushel (British); 0.80357 bushel 
(U. 8.); 6.229 gallons (British); 7.481 gallons (U. S.); 12 board 
feet; 25.714 quarts (dry, U. S.); 29.922 quarts (liquid, U. S.); 
59.844 pints (liquid, U. S.); 1728 cubic inches; 0.02831701 cubic 
meter; 28.316 liters; 2.8317 * 104 cubic centimeters. 


Cubic Foot (ft.* or cu. ft.) (British).—0.02831677 cubic meter; 
2.831677 104 cubic centimeters. 


Cubic Inch (in.? or cu. in.) (U. S.).—2.143347 & 1075 cubic 
yard; 4.65025 1074 bushel (U.S.); 5.78704 & 1074 eubie foot; 
0.00186010 peck; 0.0043290 gallon (U. 8S.); 1/144 or 0.006944 
board foot; 0.014881 quart (dry, U. S.); 0.017316 quart (liquid, 
U.S.); 0.0297616 pint (dry); 0.5541 ounce (fluid); 4.4329 drams 
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(fluid); 1.6387162 x 10-5 cubic meter; 0.0163868 liter; 1.63868 


centiliters; 16.8868 milliliters; 16. 387162 cubie centimeters; 
1.6387162 * 104 cubic millimeters. 

Cubic Inch (in.* or cu. in) (British).—4.5081 * 10-4 bushel 
(British); 5.7870 X 10°* cubic foot (British); 0.0018031 peck 
(British); 0.003606 gallon (British); 16.3870253 cubic centimeters. 


Cubic Hectometer (hm*).—1 X 10° cubic meters. 

Cubic Kilometer (km*).—1 X 10° cubic meters. 

Cubic Meter (m?).—0.2759 cord; 1.3079428 cubic yards 
(U.S.); 1.807954 cubic yards (British); 28.3776 bushels (U.S.) 
35.314445 cubie feet (U. S.); 35.31477 cubie feet (British); 
264.173 gallons (U. S.); 1056.7 quarts (liquid); 2113.4 pints 
(liquid, U. S.); 6.1023 = 104 cubic inches; 1 stere; 999.973 
liters; 1000 cubic decimeters; 1 X 108 cubic centimeters; 
1 X 10° cubic millimeters. 

Cubic Millimeter (mm‘).—6.1023 X 107° cubic inch; 0.01623 
-minim (U. §.); 0.01689 minim (British); 1 x 10-9 cubic meter; , 
. 0.001 cubic centimeter. 

Cubie Yard (yd.* or cu. yd.) (U. S.).—27 cubic feet; 168.17 
gallons (British); 202.0 gallons (U. S.); 807.9 quarts (liquid, 
U.S.); 1616 pints (liquid, U. 8.); 4.6656 104 cubie inches; 
0.76455945 cubic meter; 764.54 liters; 7.6455945 & 105 cubic 
centimeters. 

Cubic Yard (yd.* or cu. yd.) (British).—27 cubic feet; 
0.76455285 cubic meter. 


Cubit.—18 inches; 45.72 centimeters: 

Dalton.—1 /16 the mass of an atom of oxygen; 1.650 x 10-%4 
gram. 

Day (da) (tropical, mean solar).—24 hours (mean solar); 
1440 minutes (mean solar); 8.6400 104 seconds (mean solar). 
Day (da) (sidereal).—8.6164 & 104 seconds (mean solar). 

Decigram (dg.).—1.543236 grains; 0.1 gram. 

Deciliter (dl).—0.176 pint (British); 3.38147 ounces (fluid, 
U.S.); 0.1 liter; 100.0027 cubic centimeters. 

Decimeter (dm).—0.3280833 foot (U. S.); 0.3280843 foot 
(British); 3.93700 inches (U. S.); 3.937011 inches (British); 
0.1 meter. 

Decistere (ds).—0.1 stere or cubic meter. 

Degree (°).—1 /360 or 0.0027778 circumference or revolution; 
1/90 or 0.01111 quadrant; 0.017453 radian; 60 minutes; 3600 
seconds. 

Dekagram (dkg).—0.35273957 ounce (avoirdupois); 5.64383 
drams (avoirdupois); 0.01 kilogram; 10 grams. 
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Dekaliter (dkl).—0.27497 bushel (British); 0.28378 bushel 
(U. S.); 1.13513 pecks (U. S.); 9.08102 quarts (U. S., dry); 
18.162 pints (dry, U. S.); 10 liters; 10.00027 cubic decimeters. 


Dekameter (dkm).—1.98838 rods (U. S.); 10.93611 yards 
(U. S.); 10.93614 yards (British); 393.70 inches; 10 meters. 


Dekastere (dks).—10 steres or cubic meters. 


Drachm (fluid) (dr. fl. or 3 fi.) (British).—% or 0.125 ounce 
(fluid, British); 60 minims; 3.5515 cubic centimeters. 


Dram (apothecaries’ or troy) (dr. ap. or t. or 3 ap. or t.)— 
(Same as British Drachm)—0.008571429 pound (avoidrupois); 
1/96 or 0.010416667 pound (apothecary or troy); % or 0.12500 
ounce (apothecary or troy); 0.1371429 ounce (avoirdupois); 
2.194286 drams (avoirdupois); 2.5 pennyweights; 3 scruples; 
60 grains; 3.8879351 grams. 


Dram (avoirdupois) (dr. av. or 3 av.).—1/256 or 0.00390625 

. pound (avoirdupois); 0.0047471788 pound (apothecary or troy); © 

0.056966146 ounce (apothecary or troy); 0.0625 ounce (avoir- 

dupois); 0.4557292 dram (apothecary or troy); 1.189323 penny- 

weights; 1.3671875 scruples; 27.34375 grains; 1.771845 grams; 
1771.845 milligram. 


Dram (fluid) (dr. fl. or 3 fl.) (U.S.).—0.00390625 quart (liquid, 
U. S.); 0.0078125 pint (liquid, U. S.); 0.03125 gill (U. S.); 
Y or 0.125 ounce (fluid); 0.225586 ecubie inch; 60 minims; 
3.6966 milliliters; 3.6967 cubic centimeters. 


Ell.—45 inches; 114.30 centimeters. 


Em, Pica (printing industry).—1 /6 or 0.16667 inch; 0.42333 
centimeter. 


Fathom (fath.) (nautical).—6 feet, 1.828804 meter. 
Firkin (fir.) (U. S.).—9 gallons (U. S.); 34.068 liters. 
Firkin (fir.) (British).—9 gallons (British); 40.914 liters. 


Fluid Ounce (fl. 0z.)—See Ounce (Fluid). 


Foot (ft.) (U. S.)—1.6447 x 10-4 mile (nautical); 1.893939 x 
1074 mile (statute); 0.00151515 furlong; 0.0151515 chain (Gun- 
ter’s); 0.0606061 rod; 1/6 or 0.16667 fathom; 1/3 or 0.33333 
yard; 12 inches; 0.8048006 meter, 30.48006 centimeter; 473404 - 
wave-lengths of red line of cadmium. 


Foot (ft.) (British).—0.4 pace (British); 30.47997 centimeters. 
Foot (Paris).—(See Pied). 


Furlong (fur.) (U.S. or British).— or 0.125 mile (U. S.); 10 
chains(Gunter’s); 40 rods, 220 yards; 660 feet; 201.168 meters. 
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Gallon (gal.) (U. S.).—1 U. S. gallon of water at 15°C (62°F) 
weighs 3.7820 kilograms or 8.337 pounds (avoirdupois); 0.004951 
cubic yard; 0.031746 barrel (liquid, U. S.); 0.13368 cubic foot; 
0.83268 gallons (British); 4 quarts (liquid); 8 pints (liquid); 
32 gills; 128 ounces (fluid); 231.00 cubic inches; 6.1440 x 10 

~ minims; 0.0037854 cubic meter; 3.7853 liters; 3785.4 cubic 
centimeters. ; 


Gallon (gal.) (British Imperial) (Canadian).—1 British gal- 
lon of water at 15°C (62°F) has a mass of 10 pounds (avoir- 
dupois); 0.02778 barrel (dry, British); 4% or 0.125 bushel (dry, 
British); 0.16054 cubic foot; 0.5 peck (British); 1.20094 gal- 
lons (U. S.); 4 quarts (liquid, British); 8 pints (liquid, British); 
32 gills (liquid, British); 160 ounces (fluid, British); 277.3 cubic 
inches; 4.54596 liters; 4546.1 cubic centimeters. 


Geepound—See Slug. 


Gill (gi.) (U. S.).—1 /32 or 0.03125 gallon (U.S.); 4 or 0.125 
quart (liquid, U. S.); 44 or 0.25 pint (liquid, U. S.); 4 ounces 
| (fluid); 7.21875 cubic inches; 32 drams (fluid); 1920 minims; 
0.118292 liters; 118.295 cubic centimeters. 


Gill (gi.) (British).—1 /32 or 0.03125 gallon (British); 44 or 
0.25 pint (liquid, British); 4 ounces (fluid, British); 0.14206 
liter; 142.07 cubic centimeters. 


Grade—1 /400 or 0.0025, circumference; 0.0157079 radian; 
0.9 degree; 100 centesimal minutes. 


Grain (gr.).—1 /7000 or 1.42857 X 10-4 pound (avoirdupois); 
1/5760 or 1.736111 X 10°4 pound (apothecary or troy); 
0.0020833 ounce (apothecary or troy); 0.0022857 ounce (avoir- 
dupois); 0.016667 dram (apothecary or troy); 0.03657143 dram 
(avoirdupois); 0.0416667 pennyweight (troy); 0.05000 scruple 
(apothecary); 0.064798918 gram; 0.3240 carat (metric); 
64.798918 milligram. 


Gram (g).—0.00220462 pound (avoirdupois); 0.00267923 
pound (apothecary or troy); 0.0321507 ounce (apothecary or 
troy); 0.0352739 ounce (avoirdupois); 0.257206 dram (apothe- 
eary or troy); 0.564383 dram (avoirdupois); 0.6430149 penny- 

_ weight; 0.771618 scruple; 15.4324 grains; 1 x 10°® ton (metric); 
1 X 10-* myriagram; 0.001 kilogram; 5 carats (metric); 1000 
milligrams; 1 < 10° microgram. 


Hand.—4 inches; 10.160 centimeters. 


Hectare (ha)—2.471044 acres (U. S8.); 2.471058 acres 
(British); 395.867 square rods (U. S.); 1.195985 x 10* square 
yards (U.S.); 1.0764 X 10° square feet; 100 ares; 1 X 104 square 
meters. 


Hectogram (hg).—3.52739 ounces (avoirdupois); 100 grams. 
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Hectoliter (hl).—2.7497 bushels (British); 2.8378 bushels 
(U. S.); 11.3513 peeks (U. S.); 100 liters. 


Hectometer (hm).—19.8838 rods; 109.3611 yards (U. 8.); 
109.3614 yards (British); 328.08 feet (U. S.); 100 meters. 


Hemisphere.—0.5 sphere; 4 spherical right angles; 6.2832 
steradians. 


Hogshead (hhd.) (British).—63 gallons (British); 10.114 
eubic feet; 0.28640 cubic meters. 


Hogshead (hhd.) (U. S.).—63 gallons (U. S.); 8.4218 cubic 
feet; 0.23848 cubic meter. 


Hour (hr.) (tropical, mean solar).—0.0059524 week; 0.041667 
day (mean solar); 60 minutes (mean solar); 3600 seconds 
(mean solar). 


Hundredweight (cwt.) (short).—100 pounds; 0.044643 ton 
(long); 0.05 ton (short); 4 quarters (British); 1600 ounces 
(avoirdupois); 0.0453592 ton (metric); 45.3592 kilograms. 


Hundredweight (cwt.) (long).—112 pounds; 0.05 ton (long); 
4 quarters (British); 50.8023 kilograms. 


Inch (in.) (U. S.).—1.57828 < 1075 mile; 0.00126263 chain 
(Gunter’s); 0.00505051 rod; 1/36 or 0.027778 yard; 1/12 or 
0.08333 foot; 0.126263 link (Gunter’s); 72 points (printer’s 
type); 1000 mils; 2.540005 centimeter; 25.40005 millimeters; 
2.5400 * 108 Angstrém unit; 39450.33 wave lengths of red line 
of cadmium. 


Inch (in.) (British).—1 /36 or 0.027778 yard (British); 1/9 or 
0.1111 quarter (British, linear); 2.539998 centimeters; 25.39998 ~ 
millimeter. 


Inch (Paris).—See Pouce. 


Kilderkin (British).—18 gallons (British); 0.081830 cubic 
meter. 


Kilogram (kg).—9.842064 x 10-4 ton (long); 0.0011023112 
ton (short); 0.019684 hundredweight (long); 0.022046223 
hundredweight (short); 0.07874 quarter (British); 2.2046223 
pounds (avoirdupois); 2.6792285 pounds (apothecary or troy); 
32.150742 ounces (apothecary or troy); 35.273957 ounces 
(avoirdupois); 257.21 dram (apothecary or troy); 564.38 dram 
(avoirdupois); 643.01 pennyweight; 771.62 scruples; 1.54324 xX 
104 grains; 0.001 ton (metric); 1000 grams. 


Kiloliter (kI).—1.3080 cubic yards; 35.316 cubie feet; 264.18 
gallons (liquid, U. S.); 1.000027 cubic meters; 1000 liters. 


Kilometer (km).—1.0567 X 10718 light year; 0.53961 mile 
(nautical); 0.62137 mile (statute); 1093.6 yards; 3280.8 feet; 
0.1 myriameter; 1000 meters; 1 X 10° centimeters. 
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Knot as a unit of length.—1 nautical mile, which see. The 
ey properly a unit of speed or velocity. See under that 
eading. 


Last (British).—*80 bushels; 2.9095 cubic meters. 

League (statute).—3 statute miles; 4.8280 kilometers. 
League (nautical).—3 nautical miles; 5.5597 kilometers. 
Light Year (yr.).—5.9 X 10" miles; 9.4637 X 1022 kilometers. 


Ligne (Paris line).—1 /12 or 0.083333 pouce or Paris inch; 
0.225583 centimeter. 


Line (British) (obsolete)—1/12 or 0.08333 inch; 0.21167 
centimeters. 


Link (li.) (Engineer’s or Ramden’s).—0.01 chain (Engi- 
neer’s); 1 foot; 12 inches; 30.480 centimeter. 


Link (li.) (Surveyor’s or Gunter’s).—1.2500 X 107? mile 
0.01 chain (Gunter’s); 0.04 rod; 0.22 yards; 0.66 foot; 7.92 
inches; 0.2011684 meter; 20.11684 centimeters. 


Liter (1).—0.0013080 cubic yard; 0.027497 bushel (British); 
0.028378 bushel (U. S.); 0.21998 gallon (British); 0.26417762 
galion (U. S.);.0.035316 cubic foot; 0.10999 peck (British); 
0.11351 peck (U. S.); 0.87990 quart (British); 0.90811 quart 

, U. S.); 1.056710 quarts (liquid, U. S.); 1.7598 pints 
(British); 1.8162 pints (dry, U- S.); 2.1134 pints (liquid, U. S.); 
7.0392 gills (British); 8.4538 gills (U. S.); 33.8147 ounces (fiuid, 
U. §.); 35.196 ounces (fluid, British); 61.025 cubie inches; 
970.5179 drams (fluid, U. S.); 0.001000027 cubie meter; 
1.000027 cubic decimeter; 1000.027 cubic centimeter. 


Megameter.—1 X 10° meter. 


Meter (m).—5.3961 x 10-4 mile (nautical); 6.2137 X 10™* 
mile (statute); 0.00497096 furlong; 0.0497096 chain (Gunter’s); 
0.198838 rod (U. S.); 0.54681 fathom; 1.093611 yards (U. 8.); 
1.093614 yards (British); 3.0784 pied (French foot); 3.280833 
feet (U. S.); 3.280843 feet (British); 4.970960 links (Gunter’s); 
-39.3700 inches (U. S.); 39.3701 inches (British); 1 X 10-® mega- 

~ meter; 0.001 kilometer; 100 centimeters; 1 X 10° milli-microns 

- or micro-millimeters; 1 X 101° Angstrom unit; 1 x 10” millionth 
microns (uu) 1.55316413 X 10° wave-lengths of red line of 
cadmium, 


Metric carat (c) See Carat (metric). 
Metric Ton (t) See Tonne. 
Microgram (ug or y).—1 X 10-* gram; 0.001 milligram. 


*Variable. 
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Microliter (ul or \).—1 X 10-6 liter. 
Micromicron (uy).)—1 X 10-12 meter. 


Micron (~).—3.937 X 1075 inch; 0.039370 mil; 39.37 mil- 
lionths of an inch; 1 x 10-6 meter; 1 X 10-4 centimeter; 0.001 
millimeter; 1000 milli-microns or micro-millimeters; 1 x 104 


Angstrom units. 


Mil.—0.001 inch; 0.00254001 centimeter; 0.0254001 milli- 
meter; 25.4001 microns. 


Mile (mi.) (U. S., statute).—1.69 10-13 light year; 0.86836 
mile (nautical); 8 furlongs; 80 chains (Gunter’s); 320 rods; 1760 
yards; 5280 feet; 8000 links (Gunter’s); 6.3360 < 104 inches; 
0.160935 myriameters; 1.60935 kilometers; 1609.35 meters. 


Mile (mi.) (British).—1.60934 kilometers. 


Mile (mi.) (nautical).—The length of 1 minute of are on the 
earth’s surface at the equator; 1/8 or 0.33333 league; 1.1516 
miles (statute); 2026.8 yards; 6080.2 feet; 1.85325 kilometers. 

Millier (t) See Tonne. 

Milligram (mg). — 2.2046 X 10° pound (avoirdupois)’ 
2.67923 X 10°® pound (apothecary or troy); 3.215074 «x 10-5 
ounce (apothecary or troy); 3.52739 107 ounce (avoirdupois); 
2.57206 X 10-4 dram (apothecary or troy); 5.64383 & 1074 dram 
(avoirdupois); 6.43015 X 107-4 pennyweight; 7.71618 * 1074 
scruple; 0.01543236 grain; 1 x 10°° kilogram; 0.001 gram; 0.005 
carat (metric). 

Milliliter (mlI).—0.0084538 gill (U. S.);. 0.0338147 ounce 
(fluid, U. 8.); 0.035196 ounce (fluid, British); 0.061025 cubic 
inch; 0.2705179 dram (fluid, U. S.); 16.2311 minims (U. S.); 
0.001 liter; 1.000027 cubic centimeter. 


Millimeter (mm).—0.0393700 inch (U. S.); 0.0393701 inch 
(British); 39.37 mils; 0.001 meter; 0.1 centimeter; 100 microns. 


Milli-Micron or Micro-Millimeter (mu).—1 x 10° meter; 
1 X 1077 centimeter; 0.001 micron; 10 Angstrém units. 


Millionth Micron or Micro-Micron (uu).—1 X 10°12 meter; 
1 X 10°'° centimeter; 0.01 Angstrém units. 

Minim (min. or nm) (British).—0.059194 cubic centimeter. 

Minim (min. or m) (fluid, U. S.).—1 /61440 or 1.6276 & 1075 . 
gallon (U.S.); 1.38021 X 1074 pint (liquid, U. S.); 5.2083 = 1074 
gill (U. S.); 1/480 or 0.0020833 ounce (fluid, U. S.); 1/60 or 
0.016667 dram (fluid, U. S.); 0.061610 milliliter; 0.061612 cubic 
centimeter; 61.612 cubic millimeter. 


Minute (’) (angle).—1.8519 10-4 quadrant; 2.90888 « 1074 
radian; 1/60 or 0.016667 degree; 60 seconds. 
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ee DOneeeT aa 60 seconds. 

Month (mo.) (mean calendar). 
4.3800 X. 10* minutes; 2.628 < 10° seconds. 

Month (mo.) (lunar).—29 days 12 hours 44 minutes. 

Myriagram (Mg).—22.04622 pounds (avoirdupois); 10 kilo- 
grams; 1 X 10* grams. 

Myriameter (Mm).—6.21372 miles; 10 ilcuncbene ie<as0* 
meters. 

~ Nail (British). —2.25 inch; 5.715 centimeters. 


Noggin (British).—1 /32 or 0.03125 gallon fliquid); 142.06 
cubic eentimeters.- 


Ounce (Fluid) (oz. fi. or 3 fi.) (U. S.)—1/128 or 0.0078125 
gallon (U. S.); 0.03125 quart (liquid, U. S.); 1/16 or 0.0625 
pint (liquid); 34 or 0.25 gill (U. S.); 1.80469 cubic inches; 8 
drams (fluid); 480 minims; 0. nadkeos liter; 0.295729 deciliter; 


; 730 hours; 





_ 29.5729 milliliters; 29.5737 cubic centimeters. 


Ounce (fluid) (oz. fi. or 3 fi.) (British)—0.006250 gallon 
(British); 8 drachms (fluid, British); 480 minims; 28.4130 cubic 


Ounce (avoirdupois) (oz. ay. or 5 av.).—2.790179 X 10°5 ton 
(long); 3.125 x 10-* ton (short); 6:25 X 10-* hundredweight 
(short); 1/16 or 0.062500: pound. (avoirdupois); 0:075954861 | 
pound (apothecary or troy); 0.9114583 ounce (apothecary or 


_ troy); 7-29166 drams (apothecary or trey); 16 drams (avoirdu- 


‘pois); 18.22917 pennyweights; 21.875 scruples (apothecary); 


437.5 grains; 2.83495 X 10-> ton (metric); 28.349527 grams. 


Ounce (apothecary or troy) (oz. ap. or t. or 5 ap. or t.).— 
3.4285 X 10-* ton (short);.0.06857143 pound (avoirdupois); 
0.08333 pound (apotheeary or troy); 1.09714 ounces (avoirdu; 
pois); 8 drams (apothecary or troy); 17.55428 drams (avoirdu- 
dupois); 20 pennyweights ‘(troy);- 24 scruples; 480 grains; 
31.103481 grams; 3.1103481 < 10* milligrams. 


Pace.—214 feet; 30 inches (British); 76.2 centimeters. 
Palm (British) —3 inches; 7.62 centimeters. 
- Parsec.—19 X 1012 miles; 3.084 X 10?* kilometers. 


Peck (pk.) (U. S.)—4 or 0.25 bushel; 8 quarts; 16 pints; 
537. 605 cubic inches; 0.880958 dekaliter; 8.80958 liters. 


Peck (pk.) (British).—2 gallons (British); 554.6 cubic inches; 
9.0923 liters. 


Pennyweight (dwt.) (troy).—0.003428571 pound (avoirdu- 
pois); 0.0041667 pound (apothecary or troy); 1/20 or 0.05 
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ounce (apothecary or troy); 0.0548571 ounce (avoirdupois); 
0.8777143 dram (avoirdupois); 24 grains; 1.55517 grams; 
1555.17 milligrams. 


Perch (British & U. S.).—1 rod; 16.5 feet; 5.0292 meters. 
Perch (masonry).—24.75 cubic feet. 


Pied (French foot).—1 /6 or 0.16667 toise (French); 12 Paris 
inches; 0.3248 meter. 


Pint (pt.) (dry, U. S.).—¢4 or 0.015625 bushel; 0.0625 
peck; 0.5 quart; 33.600 cubic inches; 0.550599 liter; 550.61 
cubic centimeters. : 

Pint (pt.) (liquid, U. S.).—6.1881 x 1074 cubie yard; 
0.016711 cubic foot; 14 or 0.125 gallon (U. S.); 0.5 quart (U. S.); 
0.83268 British pint; 4 gills (U. S.); 16 fluid ounces (U. 8.); 
28.875 cubic inches; 128 fluid drams; 7680 minims; 0.473167 
liter; 473.167 milliliters; 473.179 cubie centimeters. 

Pint (pt.) (liquid, British).—1¢ or 0.125 gallon (British); 

5 quart (British); 1.20094 U. S. pints; 4 gills (British); 
20 fluid ounces (British); 0.56825 liter; 568.25 milliliters; 
568.26 cubic centimeters. 


Point (printer’s type).—1 /72 or 0.01389 inch; 0.035278 centi- 
meter. ; 


Pole (British).—1 rod; 5.5 yards; 16.5 feet; 5.0292 meters. 
Pottle (British).—% gallon (liquid); 2.273 cubic decimeters. 


Pouce (Paris inch).—1 /12 or 0.083333 pied or Paris foot; 
12 lignes or Paris lines; 2.70700 centimeters. . 





Pound (avoirdupois) (Ib. av.) (U. S. or British).—Is the mass 
of 27.692 cubic inches of water weighed in air at 4° C, 760 mm 
pressure; 4.464286 x 1074 ton (long); 5 X 10-4 ton (short); 
0.0089286 hundredweight (long); 0.01 hundredweight (short); 
1.2152778 pounds (apothecary or troy); 14.5833 ounces (apoth- 
ecary or troy); 16 ounces (avoirdupois); 116.6667 drams 
(apothecary or troy); 256 drams (avoirdupois); 291.6667 penny- 
weights; 350.01 scruples; 7000 grains; 4.5359243 x 1074 ton 
(metric); 0.4535924 kilogram; 453.5924 grams. 


Pound (apothecary or troy) (Ib. ap. or t.) (U. S. or British). — 
3.6735 < 1074 ton (long); 4.1143 * 10-4 ton (short); 0.822857: 
pound (avoirdupois); 12 ounces (apothecary or troy); 13.165714 
ounces (avoirdupois); 96 drams (apothecary or troy); 210.6514 
drams (avoirdupois); 240 pennyweights; 288 scruples; 5760 
grains; 3.7324 X 1074 ton (metric); 0.3732418 kilogram; 373.2418 
grams. 


Puncheon (British).—70 gallons (British); 84 wine gallons; 
0.31823 cubic meter. 


Quadrant.—1.57080 radians; 90 degrees; 5400 minutes. 
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‘Quart (qt.) ie he dry).—1 /32 or 0.03125 bushel; 0.038889 
cubic foot; % o 125 peck; 2 pints (dry); 67. 2006 cubie 
inches; 1. 10120 toes 1101.23 cubic centimeters. 


Quart (qt.) (U. S., liquid).—0.033421 cubic foot; 14 or 0.25 
gallon; 2 pints (liquid); 8 gills; 32 ounces (fluid); 57.749 cubic 
inches; 256.00 drams (fluid); 0.946333 liter; 946.358 cubic 
centimeters. 


Quart (qt.) (British, liquid).—¥ gallon (British); 2 pints 
(liquid, British); 1.13650 liters; 1136.52 cubic centimeters. 

Quarter (U. S., mass).—14 short ton or 500 pounds; 226.795 
kilograms. 


Quarter (U. S., mass).—14 long ton or 560 pounds; 254.01 
kilograms. 


Quarter (British, capacity)—8 bushels; 2.909 hectoliters. 
Quarter (British, linear).—1 span; 14 yard; 9 inches; 22.860 


- centimeters. 


Quarter (British, mass).—14 short hundredweight or 25 
pounds; 11.340 kilograms. 


Quarter (British, mass).—1/ long hundredweight or 28 
pounds; 12.70 kilograms. 


Quartern (British, dry).— 1% gallon; 2273.1 cubic centimeters. 


Quartern (British, liquid).—1 /32 gallon; 142.07 cubic centi-- 
meters. 


Quintal (q) (metric).—1.96841 hundredweights (long); 220.46 
pounds; 100 kilograms; 1 & 105 grams. 


Quintal* (q) (U.S. or British).—100 or 112 pounds. 
Quire.—25 sheets. 


Radian.—'%r or 0.159155 circumference or revolution ; 
0.637 quadrant; 57.29578 degrees; 57° 17’ 44.8’’; 3437.75 min- 
utes; 2.06265 x 105 seconds. 


Ream.—500 sheets. 
Register Ton (British).—100 cubic feet; 2.8317 cubic meters. 
Revolution.—4 quadrants; 27 or 6.2832 radians; 360 degrees. 


Rod (rd.) (surveyor’s measure).—0.003125 mile; 0.025 fur- 
long; 0.25 chain (Gunter’s); 1 perch; 5.5 yards; 16.5 feet; 25 
links; 198 inches; 5.029210 meters. 


Rod (rd.) (British, volume).—1000 cubic feet; 28.317 cubic 
meters. 


Variable # 
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Rood (British)—14 or 0.25 acre; 40 square perches; 1210 
square yards; 10.117 ares or square dekameters. 


Rope (British).—20 feet; 6.0960 meters. 
‘Sack (British).—3 bushels; 0.10911 cubic meter. 


Scruples (apothecary) (Ss. ap. or 'D)).—0.002857143 pound 
(avoirdupois) ; 0.003472222 pound (apothecary or troy); 0.041667 
ounce (apothecary or troy); 0.0457143 ounce (avoirdupois); 
1/3 or 0.33333 dram (apothecary or troy); 0.7314286 dram 
(avoirdupois); 0.833333 pennyweight; 20 grains; 1.2959784 
grams; 1295.9784 milligrams. 


Seam (British).—8 bushels; 0.29095 cubic meter. — 


Second (Angle) (’’).—4.84814 x 10-6 radian; 2.7778 X 10-4 
degree; 0.016667 minute. 


Second (sec) (time, mean, solar).—1.1574 X 10-5 day (mean 
solar); 1.1606 X 10°° day (sidereal); 2.7778 X 10-4 hour (mean 
solar); 0.016667 minute (mean solar); 1.00273791 seconds 
(sidereal) . 


Second (sec) (time, sidereal).—0.997270 second (mean solar). 

Sign (s).-—30 degrees. 

Skein.—360 feet; 109.73 meters. 

Slug.—1 geepound; 32.174 pounds; 14.594 kilograms. 

Space, Entire (solid angle).—4m or 12.5664 steradians. 

Span.— 4 fathom; 1 quarter (British, linear); 9 inches; 
22.86005 centimeters. 

Sphere (solid angle).—2 hemispheres; 44 or 12.5664 ster- 
adians. 

Spherical Right Angle. or 0.125 sphere; 14 or 0.25 hemi- 
sphere; 1/2 or 1.5708 steradians. 

Square Centimeter (em2).—2.47104 X 10°? square chain; 
2.95367 X 1078 square rod; 1.1960 X 1074 square yard; 0.0010764 
square foot; 0.00247104. square link; 0.15500 square inch; 
1.5500 X 105 square mils; 1.9735 « 10° circular mils; 127.32 


circular millimeters; 1 x 10°74 square meter; 0.01 square deci- 
meter; 100 square millimeters. : 


Square Chain (sq. ch.) (Gunter’s).—1.5625 , 10°* square ~ 
mile; 16 square rods; 484 square yards; 4356 square feet; 
1 X 104 square links; 6.27264 x 10° square inches; 404.6873 
square meters. 


Square Decimeter (dm?*).—15.500 square inch; 0.01 square 
meter; 100 square centimeters. ’ 
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Square Degree.—3.0462 X 10°‘ steradian. 


Square Dekameter (dkm”).—0.02471044 acre (U.S.); 119.60 
square yards; 1 are; 100 square meters. © 


Square Foot (ft.? or sq. ft.) (U. S.).—3.58701 X 10°® square 
‘mile; 2.29568 < 10-* acre; 2.29568 x 10 square chain; 
0.00367309 square rod; 1/9 or 0.111111 square yard; 2.29568 
square links; 144 square inches ; 9.290341 X 10° are; 
0.09290341 square meter; 929.0341 square centimeters. 


Soars Foot (ft.2 or sq. ft.) (British) —0.09290289 square 
Mm “ 


Square Hectometer (hm?).—2.471044 acres (U. S.); 2.471058 
acres (British); 1 x 10* square meters. 


Square Inch (in.? or sq. in.) (U. S.).—1.59423 X_10°® square 
chain; 1/144 or 0.0069444 square foot; 1/1296 or 0.000771605 
square yard; 0.0159423 squarelink; 1 X 10% square mils; 1.27324 
< 10 circular mils; 6.4516258 X 10° square meter; 6.4516258 

_ square centimeters; 645.16258 square millimeters. 


Square Inch (in.? or sq. in.) (British). 6.4515898 square 
centimeters. 


Square Kilometer (km?).—0.3861006 square mile (U. S.); 
247.1044 acres (U. S.); 247.1058 acres (British); 1.1960 x 10° 
square yards; 1.0764 x 10’ square feet; 1 x 10° square meters. 


Square Link (li.2 or sq. li.) (Gunter’s)—1 X 10°° acre; . 
1 xX 107+ square chain; 0.0016 square-rod; 0.0484 square yard; 
- 0.4356 square foot; 62.7264 square inches; 0.040469 square 
meter; 404.69 square centimeters. 


Square Meter (m?).—3.8610 X 10-7 square mile; 2.471044 X 
10-* acre (U. S.); 2.471058 x 107¢ acre (British); 0.00247104 
square chain (Gunter’s); 0.039537 square rod; 1.195985 square 
yards (U. S.); 1.195992 square yards (British); 10.76387 square 
feet (U. S.); 10.76390 square feet (British); 24.7104 square 
links (Gunter’s); 1550.0 square inches; 1 X 10-® square kilo- 
meter; 1 X 10+ hectare or square hectometer; 0.01 are; 1 centare 
1 X 10* square centimeters; 1 X 10% square millimeters. 


Square Mil.—1 x 10 square inch; 1.2732 circular mils; 
6.4516 x 10° square centimeter; 6.4516 x 10™* square milli- 
~ meter. 


Square Mile (mi.? or sq. mi.).—640 acres; 6400 square 
chains; 1.02400 X 105 square rods; 3.0976 < 10® square yards; 
2.78784 X 107 square feet; 2.589998 square kilometers; 258.9998 
hectares; 2.589998 X 10° square meters. 


Square Millimeter (mm?).—0.0015500 square inch; 1550.0 
square mils; 1973.5 circular mils; 1 X 10°* square meter; 0.01 
square centimeter; 1.2732 circular millimeters. 
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Square Perch (British & U. S.).—1/160 or 0.00625 acre; 
30.25 square yards; 25.293 square meters. 


Square Pole (British).—30.25 square yards. £0} 


Square Rod (rd. 2 or sq. rd.).—9.765625 X 107° mile; 0.00625 
acre; 0.0625 square chain (Gunter’s); 30.25 square yards; 
272.25 square feet; 625 square links (Gunter’s); 3.9204 x 104 
square inches; 0.0025292 hectare or square hectometer; 25.293 
square meters or centares. 


Square Yard (yd. * or sq. yd.) (U. S.).—3.22831 X 10-7 square 
mile; 2.06612 X 10-4 acre; 0.00206612 square chain; 0.0330579 
square rod or square perch; 9 square feet; 20.6612 square link 
1296 square inches; 8.36131 X 10-* hectare; 0.0083613 square 
dekameter or are; 0.83613 square meter or centare; 8361.31 
square centimeters. 


Square Yard (yd. 2 or sq. yd.). (British) —2.0661 & 10-4 acre 
(British); 8.2645 < 10-4 rood (British); 0.836126 square meter. 


Steradian.— 14x of the solid angle around a point; 0.07958 
sphere; 0.15916 hemisphere; 0.6366 spherical right angle; 3282.8 
square degrees. 


: Stere (s).—0.1 dekastere; 1 cubic meter; 10 decisteres; 999.973 
iters. 


Stone (British)—14 pounds (avoirdupois); 6.350 kilograms. 
Strike (British).—2 bushels (dry); 0.072738 cubic meter. 


Toise (French).—6 Paris feet; 1.9490365 meters (legal, 1799); 
1.949090 meters (measured, 1887). ‘ 


Ton (long) (tn. 1.) (U. S. or British) —1.12000 tons (short); 
22.400 hundredweights (short); 2240 pounds (avoirdupois); 
2722.22 pounds (apothecary or troy); 3.5840 X 104 ounces 
(avoirdupois); 1.0160470 metric tons; 1016.0470 kilograms. 


Ton (short) (tn. sh.) (U. S.).—0.89286 ton (long); 20 hundred- 
weights (short); 2000 pounds (avoirdupois); 2430.56 pounds 
(apothecary or troy); 2.916666 x 104 ounces (apothecary or 
troy); 3.2000 X 104 ounces (avoirdupois); 0.907185 ton (metric); 
907.185 kilograms. 


Tonne (t) (metric ton, millier).—0.984206 ton (long); 1.10231 
tons (short); 22.046223 hundredweights (short); 2204.62 pounds 
(avoirdupois); 2679.23 pounds (apothecary or troy); 3.527396 x 
10* ounces (avoirdupois); 1000 kilograms; 1 & 106 grams. 


Township (U. S.).—36 square miles; 2.3040 X 104 square 
yards; 93.240 square kilometers. 


Tun.—252 gallons. 


Week (wk.).—168 hours; 1.0080 & 104 minutes; 6.04800 105 
seconds. 
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Wey (British, capacity).—*40 bushels. 
Wey (British, mass).—*252 pounds. 


Yard (yd.) (U. S.).—5.68182 x 10-4 mile; 0.00454545 fur- 
long; 0.0454545 chain (Gunter’s); 0.181818 rod; 3 feet; 4.54545 
links (Gunter’s); 36 inches; 3600/3937 or 0.91440183 meter; 
91.440183 centimeters. 


Yard (yd.) (British) —0.18182 pole (British); 4 quarters 
(British, linear); 0.9143992 meter (present legal equivalent of 
Imperial yard); 91.43992 centimeters; 1.420212 xX 10° wave 
lengths of red line of cadmium. 


Year (yr.) (leap).—366 days; 8784 hours. 


Year (yr.) (tropical, mean’solar).—365.2422 day (mean solar); 
Seen Raa hours (mean solar); 3.15569 X 107 seconds (mean 
solar). 


Year (yr.) (sidereal).—365.256 days (mean solar); 8766.144 
_ hours (mean solar). 


*Variable. 


ReEcIPROCAL UNITS 


x per Angstrém = 1 X 10% x per centimeter. 

x per circular mil = 1.9735 X 10° x per square centimeter. 

x per circular millimeter = 127.324 x per square centimeter. 
x per circumference = 0.159155 x per radian. 

x per cubic foot = 3.5314 X 10°* x per cubic centimeter. 

x per cubic inch = 0.061023 x per cubic centimeter. 

2% per cubic yard = 1.3079 x per cubic meter. 


x per day (mean solar) = 1.15741 x 10° x per second (mean 
solar). 


x per degree = 57.29578 x per radian. 

x per entire space = 0.079577 x per steradian. 

a per foot = 0.032808 x per centimeter. 

x per gallon (British) = 2.1997 X 10°‘ x per cubic centimeter. 
x per gallon (U. S.) = 2.6417 X 10°‘ x per cubic centimeter. 
x per grain = 0.01543236 x per milligram. 

x per hemisphere = (0.15916 « per steradian. 


x per hour (mean solar) = 2.77778 X 1074 x per second (mean 
solar). 
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x per inch = 0.39370 x per centimeter. Jaina qe 
x per liter = 9.9997 & 10-4 x per cubic centimeter. 
x per micron = 1.0000 X 104 x per centimeter. 
per mil = 393.70 x per centimeter. 
x per mile = 0.62137 x per kilometer. 
x per minute = 3437.75 x per radian. 


Z spl minute (mean solar) = 0.0166667 x per second (mean 
solar). sv visi 


x per ounce (avoirdupois) = 0.035274 x per gram. 

« per ounce (apothecary or troy) = 0.032151 # per gram. 

x“ per ounce (fluid, British) = 0.035195. per cubic centimeter. 
« per ounce (fluid, U. S.) = 0.033814 x per cubie centimeter. 
# per pound (avoirdupois) = 0.00220462 « per gram. _ a 


x per quart (dry, U. S.) = 9.0808 X 10-4 x per eubie eenti- 
meter. 


x per quart (liquid, U. S.) = 0.0010567 x per cubic centimeter. 
x per quart (British) = 8.7988 & 10-4 x per cubic centimeter. 
x per second = 2.06265 & 105% per radian. 
x per second (sidereal) = 1,002738 x per second (mean solar). 
x per square degree = 3282.8 x per steradian. | 59 

_ & per square foot = 0.0010764 x per square centimeter. 
x per square inch = 0.15500 x per square centimeter. 
x per square meter = 1 X 10°‘ x per square, centimeter. 
« per square mile = 0.38610 x per square kilometer. 
« per square millimeter = 100.0000 x per square centimeter. 
x per square yard = 1.19599 x 1074 ~ per square centimeter. 
x per ton (2000 pounds) = 0.00110231 x per kilogram: 
x per ton (2240 pounds) = 9.8421 X 10°! x per kilogram. 


« per year (mean solar) = 0.00273791 x per day (mean 
solar) = 3.16888 < 1078 # per second (mean solar) Jow 


Velocity [li-1] 


Centimeter per second.—3.728 x 10-4 mile per minute; 
0.02237 mile per hour; 0.032808 foot per second; 0.03600 kilo- 
meter per hour; 0.6000 meter per minute; 1,9685 feet per 


minute, 
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Degree per second.—0.002778 revolution per second; 
0.017453 radian per second; 0.1667 revolution per minute. 


Foot per minute.—0.005080 meter per second; 0.011364 mile 
per hour; 0.016667 foot per second; 0.01829 kilometer per hour; 
0.3048 meter per minute; 0.5080 centimeter per second. 


Foot per second.—0.011364 mile per minute; 0.5921 knot 
per hour; 0.6818 mile per hour; 1.0973 kilometers per hour; 
18.29 meters per minute; 30,4801 centimeters per second. 


Kilometer per hour.—0.016667 kilometer per minute; 
0.27778 meter per*second; 0.5396 knot per hour; 0.6214 mile 
per hour; 0.9113 foot per second; 16.67 meters per minute; 
27.7778 centimeters per second; 54.68 feet per minute. 


Kilometer per minute.—0.6215 mile per minute; 37.284 miles 
_ per hour; 60 kilometers per hour; 1666.7 centimeters per second: 
3280.8 feet-per minute. 


Knot (per hour).—1.152 miles per hour; 1.689 feet per sec- 
ond; 1.853 kilometers per hour; 51.48 centimeters per second; 
6080.20 feet per hour. 


Meter per minute.—0.03728 milé per hour; 0.05468 foot per 
second; 0.06 kilometer per hour; 1.6667 centimeters per sec- 
ond; 3.281 feet per minute. 


/ Meter per second.—0.03728 mile per minute;' 0.06000’ kilo- 
meter per minute; 2.2369 miles per hour; 3.281 feet per second; 
3.600 kilometers per hour; 196.8 feet per minute. “ 


Mile per hour.—0.016667 mile per minute; '0\8684 knot per 
hour; 1.4667 feet per second; 1.6093 kilometers per hour; 26.82 
meters per minute; 44.7041 centimeters per second; 88 feet per 
minute, 7 : (a 

Mile per minute.—0.8684 knot per minute; 1.609 kilometers 
per.minute; 60 miles.per hour; 88 feet per second; 2682.2 centi- 
meters per second. y ; 

Radian per second.—0.1592 revolution per second; 9.549 
revolutions per minute; 57.296 degrees per second. 


Revolution per day.—7.2722 X 10-* radian per second. 


Revolution per minute (R.P.M.).—0.01667 revolution per 
second; 0.10472 radian per second; 6 degrees per second, 
Revolution per second.—6.2832 radians per second; 60 reyo- 
utions per minute; 360 degrees per second. 


Velocity of light.—2.9986 x 101° centimeters per second. .. 
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Acceleration [/ t-?] 


Centimeter per second per second.—0.02237 mile per hour 
per second; 0.03281 foot per second per second; 0.03600 kilo- 
meter per hour per second. 


Foot per second per second.—0.304801 meter per second per 
second; 0.6818 mile per hour per second; 1.097 kilometer per 
hour per second; 30.4801 centimeter per second per second. 


Gravity, standard.—32.174 feet per second per second; 
980.665 centimeters per second per second. 


Kilometer per hour per second.—0.27778 meter per second 
per second; 0.6214 mile per hour per second; 0.9133 foot per 
second per second; 27.778 centimeters per second per second. 


Meter per second per second.—2.237 miles per hour per 
second; 3.2808 feet per second per second; 3.600 kilometers per 
hour per second; 100.00 centimeters per second per second. 


Mile per hour per minute.—0.74507 centimeter per second per 
second. 


Mile per hour per second.—0.44704 meter per second per 
second; 1.467 feet per second per second; 1.609 kilometers per 
hour per second; 44.704 centimeters per second per second. 


Radians per second per second.—0.1592 revolution per sec- 
ond per second; 9.549 revolutions per minute per second; 572.96 
revolutions per minute per minute. . 


Revolution _per minute per second.—0.10420 radian per sec- — 
ond per second. 


Revolution per minute per minute.—2.778 X 1074 revolution 
per second per second; 0.0017453 radian per second per second; 
0.01667 revolution per minute per second. 


Revolution per second per second.—6.2832 radians per sec- 
ond per second; 60 revolutions per minute per second; 3600 
revolutions per minute per minute. 


Density [m I-3] 


Demal.—1 gram equivalent per cubic decimeter. 
Grain per cubic foot.—2.288 grams per cubic meter. 


Gram per cubic centimeter.—3.405 < 10-7 pound per mil- 
tvot; 0.03613 pound per cubic inch; 8.3452 pounds per gallon 
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-(U.S.); 10.022 pounds per gallon (British); 62.43 pounds per 
cubic foot. 


Gram per cubic meter.—1.437 grains per cubic foot. 


Gram per milliliter —(Numerically equal to specific gravity 
t°/4°); 0.999973 gram per cubic centimeter, 


_ Kilogram per cubic meter.—3.613 10-5 pound per cubic 
ree 0.001 gram per cubic centimeter; 0.06243 pound per cubic 
oot. , 

Mercury at 0°C.—13.5951 grams per cubic centimeter 
(Internationally accepted conventional value to be used in 
expressing pressures in terms of columns of mercury.) 


Pound per cubic foot.—5.787 x 10-4 pound per cubic inch; 
0.016018 gram per cubic centimeter; 16.018 kilograms per cubic 
meter. 


Pound per cubic inch.—27.680 grams per cubic centimeter; 
2.768 X 104 kilograms per cubic meter. 
. Pound per mil foot.—2.9369 x 10° grams per cubic centi- 
meter. 
Pound per gallon (U. S.).—0.119826 gram per cubic centi- 
meter. | ; 


Pound per gallon (British).—0.099776 gram per cubic centi- 
meter. - 


' Slug per cubic foot.—0.5154 gram per cubic centimeter. 


Mass Concentration 


Gram per metric ton.—1.0000 milligram per kilogram. 

Gram per ton (2000 pound).—1.1023 milligrams per kilo- 
gram. 

Gram per ton (2240 pound).—0.9842 milligram per kilogram. 


Karat (1 of gold to 24 of mixture).—41.667 milligrams per 
gram. 
_ Milligram per assay ton (Equals one troy ounce per 2000 
pound (avoirdupois) .)—34.276 milligrams per kilogram. 


Milligram per kilogram.—0.002 pound (avoirdupois) per ton 
(2000 pound); 0.029175 milligram per assay ton; 0.032000 
ounce (avoirdupois) per ton (2000 pound); 1 gram per metric 
ton. 

Ounce (avoirdupois) per ton (2000 pound.).—31.2500 milli- 
grams per kilogram. 
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Ounce (avoirdupois) per ton (2240 pound),—27.9018 milli- 
hint of 


grams per kilogram. 
Pound (avoirdupois) per ton (2000 pound).—500.000 milli- 
grams per kilogram. ie 


Pound (avoirdupois) per ton (2240 pound).—446.429 milli- 
grams per kilogram. ARQIS 


. ph 210 


Flow [3-1] 


Cubic centimeter per second.—0.0021186 eubie foot. per 
minute. sad 


Cubic foot per minute.—0.1247 gallon per second; 0.4720 
liter per second; 62.4 pounds of water per minute; 472.0 cubic 
centimeters per second. 


Cubic foot per second.—2.2222 cubic yards per minute; 
448.83 gallons per minute; 1699.3 liters per minute. ~ | 
Cubic yard per minute.—0.45 cubic foot per second; 3.367 

gallons per second; 12.74 liters per second. Irs 


Gallon per second.—0.297 cubic yard per minute; 8.0192 
eubic feet per minute. “od bi 


Gallon per minute.—0.002228 cubic foot per second; 0.06308 
liter per second. 


Liter per minute.—5.885X 1074 cubic foot per second; 0.004403 
gallon per second. 


Liter per second.—0.078493 cubic yard per minute; 2.12. 
cubic feet per minute; 15.85 gallons per minute (U. S.). 


Miner’s Inch.—1.2 cubic feet per minute. 
Pounds of water per minute.—0.01603 cubic foot per minute, 


Force [mlt~?] 


Conversion factors between the absolute and gravitational 
units of force, torque, energy and power are dependent on the 
value of g, the acceleration due to gravity. The standard 
value of g adopted by the International Committee on Weights 
and Measures is 980.665 em/sec?. This value or ‘its equiva-_ 
lent, 32.174 ft./sec?, is used except where otherwise noted. 


Dyne.—2.248110°® pound weight; 7.233010-5 poundal; 
0.0016197 gram weight; 0.015737 grain weight. 


Grain weight.—63.546 dynes. 
Gram weight—0.070932 poundal; 980.665 dynes. 
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Kilogram weight.—70.932 poundals; 9.80665 105 dynes. 
Poundal.—0.031081 pound weight; 14.098 grams weight: 
1.3825 104 dynes. 
_ Pound weight.—32.174 poundals; 453.59 grams weight; 
4.4482 105 dynes. 
Ton weight (2000 pound).—8.8964 108 dynes. 
Ton weight (2240 pound).—9.964010* dynes. 


RECIPROCAL Force [m-! 1! #2] 


_ & per gram weight—0.0010197 x per dyne. 
.& per poundal=7.2330 10-5 x per dyne. 
x per pound weight=2.248110-* x per dyne. 


Pressure [m [-1 {-?] 


Atmosphere (normal).—Pressure exerted by 76 cm™of Hg, 
density 13.5951 g/cm’, g=980.665 cm/sec?; 0.0073480 ton 
(2000 pound) per square inch; 1.0133 bars; 1.0581 tons (2000 
pound) per square foot; 14.696 pounds per square inch; 29.921 
inches of mercury at 32° F; 33.899 feet of water at 39.1° F; 760 
millimeters of mercury at 0° C; 1033.2 grams per square centi- 
meter; 2116.2 pounds per square foot; 1.033210! kilograms 
per square meter; 1.01325X10® dynes per square centimeter. 


Bar.—0.98692 atmosphere; 14.504 pounds per square inch, 
1.01971 10* kilograms per square meter; 1.000 10° dynes per 
square centimeter. (This value accords with the only interna- 
tionally accepted use of this term; but “bar” has also been used 
to denote a pressure of one dyne per square centimeter). 


Barye.—1.0000 dyne per square centimeter. 


Centimeter of mercury at 0°C.—0.013158 atmosphere; 
0.19337 pound per square inch; 0.44604 foot of water; 27.845 
pounds per square foot; 135.95 kilograms per square meter; 
1.33322 10* dynes per square centimeter. 


Centimeter of water at 4°C.—980.638 dynes per square centi- 
meter. 

Dyne per square centimeter.—9.8692X10-7 atmosphere; 
1X10°5 bar; 1.4504x10-5 pound per square inch; 2.9530 10-5 
inch of mercury at 32°F; 4.0148X10-4 inch of water at 4°C; 
7.5006X 10-* millimeter of mercury; 0.00101971 gram per square 
centimeter; 0.00101974 centimeter of water at 4°C: 0.0020886 
pound per square foot; 0.0101971 kilogram per square meter. 


Foot of water at 4°C or 39,1°F.—0.029499 atmosphere; 
0.43352 pound per square inch; 0.88265 inch of mercury at 
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32°F; 62.426 pounds per square foot; 304.79 kilograms per 
square meter. 


Gram (weight) per square centimeter.—9.6784X10"* atmos- 
phere; 0.014223 pound per square inch; 0.73556 millimeter of 
mercury at 0°C; 2.0482 pound per square foot; 10 kilograms 
per square meter; 980.665 dynes per square centimeter. 


Inch of mercury at 32°F.—0.033421 atmosphere; 0.49116 
pound per square inch; 1.13299 feet of water at 39.1°F; 13.595 
inches of water at 4°C; 70.727 pounds per square foot; 345.31 
kilograms per square meter; 3.3863910‘ dynes per square 
centimeter. 


Inch of water at 4°C.—0.0024583 atmosphere; 0.036136 
pound per square inch; 0.073554 inch of mercury; 0.57818 ounce 
per square inch; 5.2022 pounds per square foot; 25.399 kilo- 
grams per square meter; 2490.82 dynes per square centimeter. 


Kilogram (weight) per square centimeter.—14.223 pounds 
per square inch; 73.556 centimeters of mercury at 0°C; 980,665 
dynes per square centimeter. 


Kilogram (weight) per square meter.—9.6784X 1075 atmos- 
phere; 0.0014223 pound per square inch; 0.0028959,inch of mer- 
cury; 0.0032809 foot of water; 0.073556 millimeter of mercury; 
0.1 gram per square centimeter; 0.20482 pound per square foot; 
98.0665 dyne per square centimeter. 


Kilogram (weight) per square millimeter.—0.71114 ton (2000 
pounds) per square inch; 1<10® kilograms per square meter; 
9.80665X 107 dynes per square centimeter. 


Millimeter of mercury at 0°C.—0.0013158 atmosphere; 
0.019337 pound per square inch; 1.3595 grams per square centi- 
meter; 2.7845 pounds per square foot; 13.595 kilograms per 
square meter; 1333.22 dynes per square centimeter. 


Ounce (weight) per square inch.—0.0625 pound per square 
inch; 4309.2 dynes per square centimeter. 


Pound (weight) per square foot.—4.72541074 atmosphere; 
4.788010"! bar; 0.0069445 pound per square inch; 0.016018 
foot of water at 39.1°F; 0.35913 millimeter of mercury at 0°C; 
0.48824 gram per square centimeter; 4.8824 kilograms per 
square meter; 478.80 dynes per square centimeter. 


Pound (weight) per square inch.—5X10-4 ton (2000 pound) 
per square inch; 0.068046 atmosphere; 0.068947 bar; 0.070307 
kilogram per square centimeter; 2.0360 inches of mercury at 
32°F; 2.3066 feet of water at 39.1°F; 5.1715 centimeters of 
mercury at 0°C; 27.673 inches of water at 4°C; 51.715 milli- 
meters of mercury; 70.307 grams per square centimeter; 703.07 
kilograms per square meter; 6.8947 104 dynes per square centi- 
meter. 
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Ton (2000 pound) (weight) per square foot.—0.94509 atmos- 
phere; 13.889 pounds per square inch; 9764.8 kilograms per 


square meter; 9.5760 10° dynes per square centimeter. 


Ton (2240 pound) (weight) per square foot.—10.7251x105 
dynes per square centimeter. 

Ton (2000 pound) (weight) per square inch.—1.4062 kilo” 
grams per square millimeter; 2000 pounds per square inch; 
1.4062 105 kilograms per square meter; 1.378910 dynes per 
square centimeter. 

Ton (2240 pound) (weight) per square inch.—1.5749 kilo- 
grams per square millimeter; 152.42 atmospheres; 1.5444108 
dynes per square centimeter. 


Work and Energy [m /? t-?] 
British thermal unit (mean) (BTU).—2.930X107! kilowatt- 


- hour; 3.929210-4 horse power-hour; 0.25198 kilogram-calorie 


or large calorie (mean); 0.2930 watt-hour; 10.409 liter-atmos- 
pheres; 107.56 kilogram-meters; 251.98 gram-calories (mean); 
777.97 foot-pounds; 1054.8 joules (absolute); 3676 cubic foot- 
atmospheres; 2.5030 104 foot-poundals; 1.0548 x 10°ergs. 


British thermal unit (39°F) (BTU).—1060.4 joules (absolute). 
British thermal unit (60°F) (BTU).—1054.6 joules (absolute). ) 
Calorie.—See gram-calorie or kilogram-calorie. 


: Centigrade thermal unit (15°C) (CTU).—1898.3 joules (abso- 
ute). 


Centimeter-dyne.—See erg. 
Centimeter-gram force.—See gram-centimeter. 
Cheval-vapeur heure.—2.647810® joules (absolute). 


Cubic centimeter-atmosphere (normal).—0.101325 joule (ab- 
solute). 


Cubic foot atmosphere.—2.7203X10-! British thermal unit 
(mean); 28.313 liter-atmospheres; 292.59 kilogram-meters; 
680.74 gram-calories (mean); 2116.3 foot-pounds; 2869.4 joules 
(absolute) . 


Erg.—2.3889X10-!! kilogram-calorie (mean); 9.4805X107!! 
British thermal unit (mean); 1.0197X10-* kilogram-meter; 
2.38889X10°§ gram-calorie (mean); 7.375610°§ foot-pound; 
1X1077 joule; 2.373010°* foot-poundal; 0.0010197 gram- 


centimeter; 1 dyne-centimeter. 


Foot-Pound.—3.7662X 10-7 kilowatt-hour; 5.050510-7 horse 
power-hour; 3.2389 1074 kilogram-calorie (mean); 3.7662 1074 
watt-hour; 4.7253 1074 cubic foot-atmosphere; 0.0012854 Brit- 
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ish thermal unit (mean); 0.013381 liter-atmosphere; 0.138255 
kilogram-meter; 0.32389 gram-calorie (mean); 1.35582 joule 
(absolute); 32.174 foot-poundals; 1.3825X10*) gram-centime- 
ters; 1.35582 107 ergs or centimeter-dynes. | ‘ - 


Foot-poundal.—3.9952X10-* British thermal unit (mean); 
4.1589 10-4 liter-atmosphere (normal); 0.0042972 kilogram- 
meter; 0.010067 gram-calorie; 0.031081 foot-pound; 0.042140 
joule; 4.21402 10° ergs. “eRe 


Gram-calorie (mean).—1.5593X 10° ® horse power hours; 0.001 
kilogram-calorie; 0.0011628 watt-hour; 0.001469 cubic foot- 
atmosphere; 0.0039685 British thermal unit (mean); 0.041311 


liter-atmosphere; 0.42685 kilogram-meter; 3.0874 foot-pounds; — 


4.186 joules (absolute); 99.334 foot-poundals. 
Gram-calorie (15 °C).—4.185 joules (absolute). 
Gram-calorie (20°C).—4.181 joules (absolute), .. . 


Gram-centimeter.— 2.3427 1078 | kilogram-¢alorie: (mean); 


9.2972X10-8 British thermal unit. (mean);: 1x 10°*:kilogram- 
meter; 2.3427>1075 gram-calorie: (mean); 7.233XL0-* foot- 
pound; 9.80665 107 joule (absolute); 980.7 ergs. rie 


Horse power hour. (FP hr. or h. p. hr.).—0.7457 kilowatt- 
-hour; 641.30 kilogram-calories (mean); 745.7 watt-hours; 2545.0 
British thermal units: (mean); 2.7374x<10°, kilogram-meters; 
1.9800 10® foot-pounds; 2.6845 108 joules (absolute). 


Horse power hour (electrical, U. S, & British).—2.6856X 10° 
joules (absolute). . ' 


International volt (v) electronic charge).—1.5927X 10°19 joule : 


(absolute). 
Interretional volt (v) Faraday.—9.6541X 104 joules (absolute) - 


Joule  (absolute).—2.778X 10-7 kilowatt-hour; 3.725 10-7 
horse power-hour; 2.3889 10-4 kilogram-calorie(mean); 2.778 
10-4 watt-hour; 3.485<1074 cubic foot-atmosphere; 9.480 1074 
British thermal unit (mean); 0.009869 liter-atmosphere; 0.10197 
kilogram-meter; 0.23889 gram-calorie (mean); 0.23895 gram- 
calorie at 15°C; 0.23918 gram-calorie at 20°C; 0.73756 foot- 
pound; 0.999680 joule (International); 1 watt-second; 23.730 
foot-poundals; 1.0197104 gram-centimeters; 1107 ergs. 


Joule (International) (v).—1.00032 joule (absolute). 


Kilogram-calorie or large calorie (mean).—0.0011628 kilo- | 


watt-hour; 0.0015593 horse power-hour; 1.1628 watt-hour; 
3.9685 British thermal units (mean); 426.85 kilogram-meters; 
1000 small or gram-calories; 3087.4 foot-pounds; 4186 joules; 
4.268610? gram-centimeters; 4.186 10'° ergs. 


Kilogram-meter,—2.7235X10°* kilowatt hour; 3.6530 107 
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horse power-hour; 0.0027235 watt-hour; 0.0034177 cubic foot- 
atmosphere; 0.0092972 British thermal unit (mean); 0.096782 
liter-atmosphere; 2.3427 gram-calories (mean); 7.2330 foot- 
pounds; 9.80665 joules (absolute); 232.71 foot-poundals; 1x10° 
gram-centimeters; 9.80665 10? ergs. 

Kilowatt-hour.—1.3410 horse power-hours; 1000 watt-hours; 
3413.0 British thermal units (mean); 3.6710X105. kilogram- 
meters; 8.600110° .gram-calories (mean); 2.6552X10° foot- 
pounds; 3.6000 105 joules (absolute). 

Large Calorie.—See kilogram-calorie. 

Liter-atmosphere (normal).—3.7745x10-* horse power-hour; 
0.035319 cubic foot-atmosphere; 0.09607 British thermal unit 
(mean); 10.333 kilogram-meters; 24.206 gram-calories (mean); 
74.735 foot-pounds; 101.328 joules (absolute); 2404.5 foot- 
poundals. 

_. Liter-atmosphere (lat. 45°, g=980.616).—101.323 joules 
(absolute). 


q Megalerg.—1X 10° ergs. 
~» -Meter-kilogram.—See kilogram-meter. 

Watt-hour.—0.001 kilowatt-hour; 0.6013410 horse power- 
hour; 0.86001 kilogram-calorie (mean);,3.4130 British thermal 
units (mean); 367.10 kilogram-meters; 860.01 gram-calories 
(mean); 2655.3 foot-pounds; 3600 joules, 


Power [m J? ¢-3] 


British thermal unit (BTU) (mean) per minute.—0.023575 
horse power; 17.580. watts (absolute). 


. British-thermal unit (BTU) (mean) per second.—1,4145 horse 
power 1054.8 watts (absolute). 


> British thermal unit (BTU) (39°F) per second.—1060.4 watts 
(absolute). 
British thermal unit (BTU) (60°F) per second.—1054.6 watts 
; (absolute). 


- Cheval-vapeur.—For electrical purposes usually used as 736 
watts. See Force de cheval. 


' Erg per second.—1X10'° kilowatt; 1.3412X10-?* horse pow- 

er; 1.4333X107° kilogram-calorie (mean) per minute; 5.688% 10°° 
_ British thermal unit (mean) per minute; 7.3756x10-* foot- 
pound per second; 1X10-? watt; 4.4254x107¢ foot-pound per 
_ minute; 1 dyne-centimeter per second. 


Foot-pound per minute.—2-2597X 10°* kilowatt; 3.0303 10°§ 
horse power; 3.072 107° horse power (metric); 3.2389X10"‘ 
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kilogram-calorie (mean) per minute; 0.0012854 British thermai 
unit (mean) per minute; 0.016667 foot-pound per second 
0.022597 watt. ; 


Foot-pound per second.—0.0013558 kilowatt; 0.001818? ~ 
horse power; 0.019433 kilogram-calorie (mean) per minute 
0.077124 British thermal unit (mean) per minute; 1.35582 watt 
(absolute) . 


Force de cheval (cheval-vapeur).—See horse power (metric). 


Gram-centimeter per second.—9.80665X10"> watt (abso- 
lute). 


Hectowatt.—100 watts. 


Herse power (h. p. or IP).—0.70696 British thermal unit 
(mean) per second; 0.7452 kilowatt (g=980); 0.74570 
(g=980.665) kilowatt; 1.0139 horse power (metric) or cheval- 
vapeur, 10.688 kilogram-calories (mean) per minute; 42.418 
British thermal units (mean) per minute; 550 foot-pounds per 
second; 745.2 watts (g=980); 745.70 watts (g=980.665); . 
3.3000 104 foot-pounds per minute. 


Horse power, electrical (U. S. & British).—746.00 watt (abso- 
lute) (Commonly used in rating electrical machinery). 


Horse power, metric (cheval vapeur).—0.98632 horse power 
(U.S8.); 75 kilogram-meters per second; 735.499 watts; 3.2549x 
104 foot-pounds per minute. 


Kilogram-calorie (mean) per minute.—0.093557 horse power; 
51.457 foot-pounds per second; 69.767 watts. 


Kilogram calorie (mean) per second.—4.186 kilowatts. 
Kilogram-meter per second.—9.80665 watts (absolute). 


Kilowatt.—0.23889 kilogram-calorie (mean) per second: 
0.94827 British thermal unit (mean) per second; 1.3410 horse 
power; 1.3597 horse power (metric); 14.333 kilogram-calories 
(mean) per minute; 56.896 British thermal units (mean) per 
minute; 737.56 foot-pounds per second; 1000 watts; 4.4254 10¢ 
foot-pounds per minute; 2.6552 10° foot-pounds per hour. 


Lumen.—0.001496 watt. 
Metric horse power.—See horse power, metric. 


Watt (absolute).—0.001 kilowatt; 0.0013410 horse power; 
0.0013596 force de cheval or horse power (metric); 0.01433 kilo-— 
gram-calorie (mean) per minute; 0.056896 British thermal unit 
(mean) per minute; 0.73756 foot-pound per second; 1 joule per 
second; 44.254 foot-pounds per minute; 1X10? ergs per second. 


Watt (International) (v).—1.00032 watt (absolute). 
Waitt of maximum visibility radiation.—668 lumens. 
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Action [m [? t-*] 

Calorie (15°C) second.—6.3854x 103% quanta. 

Calorie (15 °C) second / N, *—1.0535X 101° quanta. 

Joule second.—1 -5258X 1033 quanta. 

Joule second / N, *.—2.5173X10° quanta. 

Planck’s quantum.—6.554x 10727 erg second. 

Volt electronic-charge second.—2.4292 1014 quanta. 

Volt faraday second.—1.4724X10** quanta. 


*N, denotes Avogadro’s number, the number of molecules 
per gram mole. 


Torque or Moment of Force [m I? ¢-?] 


_ Dyne-centimeter.—1.0197X10-8 kilogram-meter; 7.3757X 
0-8 pound-foot; 8.8511 10-7 pound-inch; 2.3731 10-§ poundal- 
oot. 


Kilogram-meter.—9.8066X 107 dyne-centimeters. 
Pound-foot.—1.3558X 107 dyne-centimeters. 

_ Poundal-foot.—4.2140105 dyne-centimeters. 
Pound-inch.—1.1298x 10° dyne-centimeters. 


Moment of Area [/‘] 


Square centimeter-centimeter squared.—0.02402 square inch- 
nch squared. 


Square foot-foot squared.—2.074X104 square inch-inch 
quared. 


Square inch-inch squared.—4.823X10-5 square foot-foot 
quared; 41.62 square centimeter-centimeter squared. 


Moment of Inertia [m /?] 


: Gram-centimeter squared (g cm?).—2.3730X10"® pound-foot 
quared; 3.417210-* pound-inch squared. 


Kilogram-centimeter squared.—0.0023730 pound-foot squar- 
1d; 0.3417 pound-inch squared. 


Pound-foot squared.—144 pound-inches squared; 421.40 kilo- 
yram-centimeters squared; 4.214010°  gram-centimeters 
squared. 

Pound-inch squared.—0.006945 pound-foot squared; 2.9264 
cilogram-centimeters squared; 2926.4 gram-centimeters squared. 
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_ Thermal Units 

TEMPERATURE : 

Degree Centigrade (°C).—0.8 or 4/5 degree Réaumur; 1.00 
degree absolute, Kelvin; 1.8 or 9/5 degrees Fahrenheit. 


Degree Fahrenheit (°F).—0.44444 or 4/9 sae Réaumur; 
0.55556 or 5/9 degree Centigrade. 


Degree Réaumur (°R).—1.25 or 5/4 degrees Gentiorades 2.25 
or 9/4 degrees Fahrenheit. 


pee miperataes absolute Centigrade or Kelvin (K) scale.— 
xz° K=T°C+273.18. 

wonye ropes agrees Centigrade (°C).—«°C=5/9 (T°F—=- 
32); °C=5/4T 

Temperature, a Fahrenheit (°F).—« °F=9/5 T°C +32; 

x°F=9 /4 T°R+32 

jg ee, aenscms Réaumur (°R).—r°R=4/9(T °F 82); 

3 4/5 T 


=) 


THERMAL CAPACITY OF A SUBSTANCE 
British thermal unit (mean) per pound per oR ey gram- 
calorie per gram per °C; 4.186 joules per gram per °C. 


Gram-calorie (mean) per gram per °C.—1 British thermal 
unit (60°F) per pound per °F; 4.186 joules per gram per °C. 


Joule per gram per °C.—0.2389 gram-calorie (mean) per. 
gram per °C; 0.2389 British thermal unit (mean) per pound 
per °F. 


THERMAL CAPACITY OF A BoDy. WATER EQUIVALENT 





British thermal unit (60°F) per °F.—453.59 gram-calories 
per °C; 1898.3 joules per °C. 


Gram-calorie (15°) per °C.—0.0022046 British thermal unit 
(60°F) per °F; 4.185 joules per °C. 


Joule per °C.—5.268X10"4 British thermal unit (60°F) per 
°F; 0.2389 gram-calorie per °C 


HEAT EQUIVALENT. LATENT HEAT 


British thermal unit (mean) per pound.—0.5556 gram-calorie 
(mean) per gram; 2.325 joules per gram, 
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:  Gram-calories (mean) per gram.—1.8 British thermal units 


(mean) per pound; 4.186 joules per gram. 


- Joule per gram.—0.2389 gram-calories (mean) per gram; 
0.4301 British thermal unit per pound. 4 


_ 
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THERMAL CONDUCTIVITY 


British thermal unit (mean) per square foot per second for a 
temperature gradient of 1°F per inch=5.191 joules (absolute) 
per square centimeter per second for a temperature gradient of 
1°C per centimeter=1.2404 gram-calories (15°C) per square 
centimeter per second for a temperature gradient of 1°C per 
centimeter. 


Gram-calorie (15°C) per square centimeter per second for a 
temperature gradient of 1°C per centimeter=4.185 joules 
(absolute) per square centimeter per second for a temperature 

_gradient of 1°C per centimeter=0.80620 British thermal units 
(mean) per square foot per second for a temperature gradient 
of 1°F per inch. 
. Joule per square centimeter per second for a temperature 
gradient of 1°C per centimeter=0.2389 gram-calorie (15°C) 
per square centimeter per second for a temperature gradient 
of 1°C per centimeter=0.1926 British thermal unit per square 
foot per second for a temperature gradient of 1°F per inch. 


Photometric Units 


Bougie Decimale (intensity of source)—1.0 International 
candle (approximately). 


Candle (International) (intensity of source).—0,.104 Carcel 
unit (approximately); 1.0000 International lumen per stera- 
dian; 1 Pentane candle (approximately); 1 English sperm candle 
(approximately); 1.11 Hefner unit (approximately). 


Candle per square centimeter (surface brightness) .—3.1416 
lamberts; 3141.6 millilamberts. 


- Gandle per syuare inch (surface brightness).—0.48695 lam- 
“bert; 486.95 millilamberts. 
Carcel unit (intensity of source).—9.6 International candle 
(approximately). 
.. English sperm candle (intensity of source).—1.0 International 
candle (approximately). 


Foot-candle (illumination of a surface).—1 lumen incident 
per square foot; 1.0764 milliphots; 10.764 lumen per square 
meter; 10.764 lux. 


4 
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Hefner unit (intensity of source).—0.90 International candle 


(approximately). 


Lambert (surface brightness).—0.3183 candle per square 
centimeter; 2.054 candles per square inch; 1 lumen emitted 
per square centimeter of a perfectly diffusing surface. 


Lumen (flux of luminous energy).—Is emitted by 0.07958 
spherical candle power. A source of one spherical candle power 
emits 47 or 12.566 lumens. 


Lumen per square centimeter per steradian (surface bright- 
ness) .—3.1416 lambert. 


Lumen per square foot (illumination of a surface).—1 foot- 
candle; 10.764 lumens per square meter. 


Lumen per square foot per steradian (surface brightness) — 
3.3816 millilambert. 


Lumen per square meter (surface illumination).—1x10-4 
phot; 0.092902 foot candle or lumen per square foot. 


Lux (illumination of a surface).—1 1074 phot; 0.1 milliphot; 
0.092902 foot-candle; 1.000 lumen per square meter. 


Meter-candle (illumination of a surface).—1.000 lumen per 
square meter. 


Millilambert (surface brightness) —0.929 lumen emitted per 
square foot (perfect diffusion). 


Milliphot (illumination of a surface).—0.001 phot; 0.929 foot- 
candle. 

Pentane candle (intensity of source).—1.0 International 
candle (approximately). 


Phot (illumination of a surface).—1 lumen incident per 
square centimeter; 1000 milliphots; 1.000104 lumens per 
square meter; 1104 lux. 


Stilb (surface brightness).—1 candle per square centimeter. 
Viscosity 
VISCOSITY [ml ¢-1] 
Gram weight second per square centimeter.—980.665 poise. 
Poise.—1.00 gram per centimeter per second. 
Pound weight second per square foot.—478.8 poise. 
Pound weight second per square inch.—6.895X 104 poise. 


KINEMATIC Viscosity  [l? t-4] 


Inch squared per second.—6.451 centimeters squared per 
second. 
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Poise centimeter cubed per gram.—1.000 centimeter squared 
per second. 


Poise foot cubed per pound.—62.43 centimeters squared per 
second. 


Poise inch cubed per gram.—16.387 centimeters squared per 
second. 


RECIPROCAL Viscosity (FLUIDITY) [m"'! lé] 


Rhe.—1.000 per poise. 


Diffusivity; Coefficient of Diffusion [/* t*] 


Centimeter squared per day.—1.1574X10-* centimeter 
squared per second. 


Inch squared per second.—6.4516 centimeters squared per 
second. 


Liter per centimeter per day.—0.011574 centimeter squared 
per second. 


Surface Tension [mi-?] 


Dyne per centimeter——0.01 erg per square millimeter; 
0.10197 milligram weight per millimeter; 1 erg per square 
centimeter; 2.5901 milligram weight per inch. 


Erg per square centimeter.—0.01000 erg per square milli- 
meter; 1.0000 dyne per centimeter. . 


_ Erg per square millimeter—100.00 dynes per centimeter; 
100.00 ergs per square centimeter. 


Milligram weight per inch.—0.38609 dyne per centimeter. 


Milligram weight per millimeter.—9.80665 dynes per centi- 
meter. 


Rotatory Power [I-'] 


Degree per centimeter.—0.017453 radian per centimeter. 
Degree per foot.—5.7261X 10" radian per centimeter. 
Degree per inch.—0.0068714 radian per centimeter. 

Minute per centimeter.—2.9089X 10°* radian per centimeter. 
Radian per centimeter.—57.296 degrees per centimeter; 


145.50 degrees per inch; 1746.4 degrees per foot; 3437.7 min- 
utes per centimeter. 
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ELECTRICAL UNITS - rebibutirl 


Electrical units are designated as “absolute”? when based on 
the electromagnetic cgs system; “International” when based on — 
legal definitions of the ohm, Weston cell or silver voitammeter. — 


The basis of International units is indicated as follows: — 
“(a)” based on a silver deposit of 1.11800 mg per International — 
ampere second; “(vy)”? based on the International ohm and 
Weston cell, —1,018300 volts at 20°C. 


Quantity or Charge [em3/it-1];_ [u-4m 414] 


Abcoulomb.—See electromagnetic cgs unit electrical quantity. 
Ampere-hour (absolute).—3600.0' eoulomb (absolute). 


Coulomb (absolute).—0.1000 electromagnetic cgs unit or 
abcoulomb; 1.00007 International ¢oulombs (a); 1.00010 Inter- . 
national coulombs (v); 2.99796 10° electrostatic cgs units or 
statcoulombs; 6.28110!8 electronic charges: 


Electromagnetic cgs unit or abcoulomb.—10.0000 coulombs 
(absolute); 2.99796 101° electrostatic egs units or statcoulombs. 


Electronic charge.—1.59211072° clectronenune egs unit 
oer abcoulomb;. 1.592110713 coulomb.. (absolute); A df 7EKAG a0 
electrostatic cgs unit or statcoulemb, oiifttre 4 


Electrostatic cgs unit or stateoulomb.—3. 83560% 10-11 electro- 
magnetic cgs. unit or abcoulomb;. 3.33560% 1071 egies 
(absolute); 2.0947 10° electronic ‘charges. 


Electrostatic foot-pound second. ynit,—1.1952x 10" 6 gaiors’ 
(absolute); 117.58 electromagnetic cgs units or abcoulombs; 
3583.9 electrostatic egs units or statcoulombs. 


Faraday.—9.6500%104 coulombs (absolute); 9. 6507% 104 In- 
ternational coulombs (a); 916510104 International” éoulombs 
(v); 2.89365 10'4 electrostatic cgs units or stateoulombs. 


International coulomb (a).—0.99993 coulomb (absolute). 
International coulomb (v).—0.99990 coulomb (absolute). 
Statcoulomb.—See electrostatic egs unit. 


RECIPROCAL QUANTITY [ € 4m-4-3t)}; [uhm] 


x per ampere-hour=2.7778X 1074 x per coulomb (absolute). 


x per coulomb (absolute)=0.99990 x per International cou- 
lomb (v); 0.99993 x per International coulamb (a). ' 
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; ci electromagnetic cgs unit=0.1000 x per coulomb (abso- 
ute). 


§ lyse electronic charge= 6.281% 1018 x per coulomb. (abso- 
ute). 


2 per electrostatic cgs unit= 2.99796 109 x per coulomb 
(absolute). 


% per faraday = 1.0363 10°5 x per coulomb (absolute). 


Current [em4lit-?]; [uw 4m 414-1] 


Abampere.—See electromagnetic egs unit. 


Ampere (absolute).—1.036310°> faraday per second; 0.1 
electromagnetic cgs unit or abampere; 1.00007 International 
amperes (a); 1.00010 International amperes (v); 2.99796109 
electrostatic egs units or statamperes. 


| Electromagnetic cgs unit or abampere.—10.0000 amperes 
(absolute); 2.99796 10'° electrostati¢ egs units or statamperes. 


Electrostatic cgs unit or statampere.—3.33560 10-1! electro- 
taagnetic egs- unit or abampere}’ 3.33560107!° ampere 
(absolute). 


» Faraday per second.—9.6500104 ampere (absolute)! ’ 


International ampere (a).—Based on the deposit of 0.00111800 
grams of silver per second; 0.99993 ampere (absolute). 


Ticrationsl ampere (v).—As defined by the International 
ohm and volt; 0.99990 ampere (absolute). 


International ampere (U. S. before 191 1).—0.99916 Interna- 
tional ampere (v). 


etatarnatioval ampere (England before 1906) .—0.99870 Inter- 
national ampere (v). 


International ampere (England 1906-8).—0.99894 Interna- 
tional ampere (v). 

International ampere (England 1909-10).—0.99990 Interna- 
tional ampere (vy). 

International ampere (France before 1911).—0.9998 Interna~ 
tional ampere (v). 


International ampere (Germany before 1911).—0.99968 In- 
ternational ampere (v). 
Statampere.—See electrostatic egs unit. 
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Electrical Field Strength [<mil-4i-]; [pimilit-= ] 


Electrostatic cgs unit of potential per centimeter.—299.796 
volts per centimeter (absolute). 


Electrostatic cgs unit of potential per inch.—118.05 volts per 
centimeter (absolute). 


Electromagnetic cgs unit of potential per centimeter.—1 .0000 
10-8 volt per centimeter (absolute). i 


Electromagnetic cgs unit of potential per inch.—3.9370X10-® 
volt per centimeter (absolute). 


Volt per inch.—0.39370 volt per centimeter. 


Potential [ e—#m4t-1]; [uimil3t-2] 


Abvolt.—See electromagnetic cgs unit. 


Electromagnetic egs unit or abvolt.—3.33560X 10714 electro- 
static egs unit or statvolt; 1.0000 10-§ volt (absolute). 


Electrostatic cgs unit or statvolt.—299.796 volts (absolute); 
2.99796 101° electromagnetic cgs units or abvolts. 


International volt (a).—Based on the International ohm and 
ampere; 1.00045 volts (absolute). 


International volt (v).—Based on the acceptance of the elec— 
tromotive force of a Weston cell at 20°C as 1.0183 International 
volts; 1.00042 volts (absolute). i 


International volt (U.S. before 1911).—0.99916 International 
volt (v). 


International volt (England before 1906).—0.99870 Interna-- 
tional volt (v). 


International volt (England 1906-8).—0.99894 International” 
volt (v). 


International volt (England 1909-10) .—0.99990 International 
volt (v). ; 


International volt (Germany and France, before 1911).—. 
0.99968 International volt (v). 


Statvolts.—See electrostatic cgs unit. 


Volt (absolute).—0.0033356 electrostatic egs unit or stat- 
volts; 0.99955 International volt (a); 0.99958 International volt 
(v); 1108 electromagnetic cgs units or abvolts. 
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Resistance [¢ 4-44]; [uli] 
Abohm.—See electromagnetic cgs unit. 


pore of trade unit (England 1903).—0.9984 International 
ohm. 

Electromagnetic cgs unit or abohm.—1.11263 10-2! electro- 
static egs unit or statohm; 110715 megohm; 1.000010-° ohm 
(absolute); 0.001 microhm. 


Electrostatic cgs unit or statohm.—8.98776X 101! ohms (abso- 
lute); 8.98776 102° electromagnetic cgs units or abohms. 

International ohm.—The resistance of a uniform column of 
mercury at 0°C, 106.300 centimeters long, having a mass of 
14.4521 grams;'1.00052 ohms (absolute); 1.0016 board of trade 
unit (England 1903); 1.0630 Siemens unit. 


International ohm (France before 1911).—0.9999 Interna- 
tional ohm. 


7 gon ohm” of 1884 (England).—0.99718 International 
ce) re 

Megohm.—1X 105 ohms. 

Microhm.—1.11263X 10-18 electrostatic cgs unit or statohm; 


1X10°" megohm; 1<10-* ohm; 1000 electromagnetic cgs units 
or abohms. 


Ohm (absolute).—1.11263X10712 electrostatic cgs unit or 
statohm; 1x 10-* megohm (absolute) ;0.99948 International ohm; 
1X10° microhms (absolute); 110° electromagnetic egs units or 
abohms. 


’ Siemens unit.—0.94073 International ohm. 
Statohm.—See electrostatic cgs unit. 


Volume Resistivity [¢€4t]; [ul?t-1] 


Electromagnetic cgs unit (abohm)-centimeter.—9.9948 101° 
International ohm-centimeter; 0.001 microhm-centimeter; 
0.0060153 ohm-mil*-foot. 


Electrostatic cgs unit-centimeter.—8.98776X10!! Interna- 
tional ohm-centimeters. 


International annealed copper standard (20 °C).— Volume re- 
sistivity of annealed copper; 1.7241 microhm-centimeters. 


International ohm-centimeter.—1.00052 ohm-centimeters 
(absolute). 


Microhm-centimeter.—1.0000 10-6 ohm-centimeter; 0.3937 
microhm-inch; 6.0153 ohm-mil*-foot; 1000 abohm-centimeters. 


*The unit thus marked refers to the diameter of a wire of 
circular cross section. 
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Microhm-inch.—2.5400 microhm-centimeters. 


Ohm-centimeter (absolute).—0.99948 iar ieee 
centimeter; 1<10° microhm-centimeters. 


Ohm-inch.—2.5400X 106 muierohtyoentinaertea 
Ohm-meter-millimeter?.—100.0000 tnicro ini -uawesmnstaal: 
Ohm-meter-millimeter*.—78.540 microhm-centimeters. 


Ohm-mil*-foot.—0.16624 microhm-centimeter; 166.24 elec- 
tromagnetic cgs unit (abohm) centimeters. 


Oo 


Mass Resistivity [€ml-%t]}: [wml-'t-*] 


Electromagnetic cgs unit.—9.9948x 10-6 International ohm- 
meter-gram. 


Electrostatic cgs _unit.—8.9869x 1015 latermaniinels ohm- 
meter-gram. j 


International ohm-meter-gram.—1.00052 ohm (absohite)- 
meter-gram. 


Ohm (absolute)-meter-gram.—0.99948 invevinattOaal ohm- 
meter-gram. 


Ohm-centimeter-gram.—D{ ohm-centimeter; 1.0000X104 
ohm-meter-gram. 


Ohm-mile-pound.—1.7513X10"! ohm-meter-gram. 


Volume Conductivity [ef-1]; [u-0-t] 


Electromagnetic cgs unit or abmhos per centimeter cube 
(ohm “!-centimeter”!).—166.2 mhos per mil* foot; 1000 megmbos 
per centimeter cube; 1.0005210° International ohm*!-centi- 
meter}. 

Electrostatic cgs unit.—1.1127310-! International ohm=!- 
ecentimeter™!. 


International annealed copper standard (20 bem O50 
microhm-!-centimeter"!. 


International ohm-=!-centimeter~1.—0.99948 ohm- “centime- 
ter-! (absolute) . 7 


Megmhos per centimeter cube.—0.001 abmhos per centi- 





+D represents the density in grams per centimeter cubed. 


*The unit thus marked refers to the diargeter of a wire of 
etreular cross section. 
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meter cube; 0.1662 mhos per mil* foot; 2.540 megmhos per inch 
cube; 1 microhm'-centimeter™!. 


Megmhos per inch cube.—0.39370 megmhos per centimeter 
cube; 1 microhm™-inch"?. 

Mho centimeter cube.—1 ohm-!-centimeter"’. 

Microhm“!-centimeter !.—1.0000* 10° ohm-/-centimeter”!; 1 
megmho per centimeter cube. 
_ Microhm-1-inch-!.—0.39370 microhm:t-centimeter"t; 1 
megmho per inch cube. 

Ohm*!-centimeter™! (absolute).—1 mho per centimeter cube; 
1.00052 International ohm7'-centimeter™!. 

Ohm~*!-inch-!.—3.9370X 10-7 microhm=!-centimeter='. 

Ohm-! (meter, millimeter*)~!.—0.012732 microhm“'-centi- 
meter™!. 


Ohm-! (meter, millimeter?}"1.—0.01000. microhm:!-centi- 
meter” 3 


‘Ohm~! (mil, foot)-!.—6.0153 aierobin® 1_-centimeter-!. 
100% conductivity (20°C).—0.5800 microhm™'-centimeter"?. 


Mass Conductivity [em U1]; [um] 


x per electromagnetic egs unit=1.00052105 « per Interna- 
tional ohm-meter-gram. 


‘x per electrostatic cgs unit=1.1127<10-!* x per International 
ohm-meter-gram. 


x per International ohm-meter-gram= 0. 99948 x per ohm 
eS tecter-cram: 


x per ohm (absolute)-meter-gram=1.00052 x per Interna- 
tional ohm-meter-gram. 


x per ohm-centimeter-gram= 1.0000 10-4 x per ohm-meter- 
gram. 
x per ohm-mile-pound=0.0057100 x per ohm-meter-gram. 


Capacity [ed]; [1 Ft] 


Electromagnetic cgs unit or abfarad.—1.0000X10° farads 
(absolute); 110'° microfarads; 8.98776 102° electrostatic cgs 
units or statfarads. 

*The unit thus marked refers to the diameter of a wire of 
circular cross section, 
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Electrostatic cgs unit (statfarad or centimeter).—1.11263X 
10-21 electromagnetic cgs unit or abfarad; 1.11263X10°1* farad 
(absolute); 1.11263 10-® microfarad. 


Farad (absolute).—1X10-° electromagnetic egs unit or ab- 
farad; 1.00052 International farad; 1x10* microfarads; 8.98776. 
101! electrostatic egs units or statfarads. 


International farad.—0.99948 farad (absolute). 


Microfarad.—1X10-!5 electromagnetic egs unit or abfarad; 
1X10-¢ farad; 8.98776X 105 electrostatic cgs units or statfarads. 


Micromicrofarad.—1X 10° farad. 
Statfarad.—See electrostatic egs unit. 


Inductance [¢' 1-1 #7]; [ul] 


Abhenry.—See electromagnetic cgs unit. 


Electromagnetic egs unit (abhenry or centimeter).—1.11263 
1072! electrostatic egs unit or stathenry; 1.0000X10°* henry 
(absolute); 1X 107§ millihenry. ' 


Electrostatic cgs unit or stathenry.—8.98776X10!! henry 
(absolute); 8.98776X10" millihenries; 8.98776X 10?° abhenries. 


Henry (absolute).—1.11263X10-! electrostatic egs unit or 
stathenry; 0.99948 International henry; 1000 millihenries; 
1X10° electromagnetic egs units or abhenries. 


International henry.—1.00052 henry (absolute). 


Millihenry.—1.11263X10715 stathenry; 0.001 henries; 1x 10° 
abhenries. 
Stathenry.—See electrostatic cgs unit. 


Thermoelectric Units 
THERMOELECTRIC POWER [e#milit! 671]; [ut mi LF £2? 64] 
Electromagnetic cgs unit of potential per °C.—0.010000 
microyolt per °C (absolute). 


Electromagnetic cgs unit of potential per °F.—0.018000 
microvolt per °C (absolute). 


Electrostatic cgs unit of potential per °C.—2.9986x 108 micro- 
volt per °C (absolute). 


Electrostatic cgs unit of potential per °F.—5.3975X10! 
microvolt per °C (absolute). 


Microvolt per °F.—1.8000 microvolt per °C. 
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‘ PELTIER COEFFICIENT [€? mé 13 t-1]; [ui m3 13 t2] 
Calorie (15°C) per ampere-hour.—0.011625 joule per electro- 
magnetic unit quantity. 
Calorie (15°C) per coulomb.—41.850 joules per electromag- 
netic unit quantity. 


Joule per ampere-hour (absolute).—9.2636 107" joule per 
electrostatic unit quantity; 0.0027778 joule per electromagnetic 
unit quantity. 

Joule per coulomb.—10.000 joules per electromagnetic unit 
quantity. 

Joule per electron.—6.2811 101° joules per electromagnetic 
unit quantity. 


Joule per faraday.—1.0363X10-‘ joule per electromagnetic 
unit quantity. 


COEFFICIENT OF THOMSON EFFECT 
[ed mi ltt! 61); [ut mi t-2 6-1] 


Joule per coulomb per °F.—1.8000 joules per coulomb per °C. 
Joule per electromagnetic unit quantity per °F.—0.1800 joule 
per coulomb per °C. 
Joule per electron per °C.—6.2811X 10! joules per coulomb 
eacGs, 


pe 
Joule per electrostatic unit quantity per °C.—2.9986x102 
joules per coulomb per °C. : 


Joule per electrostatic unit quantity per °F.—5.3975<10? 
joules per coulomb per °C. 


Joule per faraday per °C.—1.0363X10-5 joule per coulomb 
per °C. 
Volt per °C.—1.0000 joule per coulomb per °C. 


Piezoelectric Constant [e#m-ilit]; — [u-tm=4l-#2] 


Coulomb per kilogram weight.—3057.7 electrostatic unit 
quantity per dyne. 
- Electromagnetic unit quantity per kilogram weight. — 
3.0577 10¢ electrostatic unit quantity per dyne. 
Electromagnetic unit quantity per pound weight — 
6.7411X10* electrostatic unit quantity per dyne. 
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Electron per kilogram weight.— 4.868x1071° electrostati 
unit quantity per dyne. Are 


Electrostatic unit quantity per kilogram weight.—1,0197 
<10-* electrostatic unit quantity per dyne. ; 






Electrostatic unit quantity per pound weight. —2.2481X 
10-6 electrostatic unit quantity per dyne. 


Faraday per kilogram weight.— 2.9507 108 electrostatic 
unit quantity per dyne. 


Flux of Magnetic Induction; Magnetic Flux; Pole. Strength 
[et m3 14]; [vt m2 BE] 

pa mneneuG egs unit (unit pole).—4r maxwell (abso- 
ute). ; 
Electrostatic egs unit—2.99796101° maxwells (absolute). — 
International maxwell (a).—1.00045 maxwells (absolute). 
International maxwell (v).—1.00042 maxwells (absolute). 
Kilolines.—1000 maxwells. . 
Line.—1.0000 maxwell (absolute). AA, .e 


Maxwell (absolute).—3.3356X10-!' electrostatic ces unit; 
0.99955 International maxwell (a); 0.99958 International max- 
well (v); 1.0000 line. 197 


Megaline.—1X 10° maxwells. 
Volt-second.—1X 108 maxwells. 
Weber.—1 volt-second; 1X10 maxwells. 


Magnetic Field Intensity [«! m3 1} £*]; [uw m4 1-3 $y 194 


Ampere-turn per centimeter.—1.2566 gauss. 
Ampere-turn per inch.—0.49474 gauss. 
Electromagnetic egs unit.—1.0000 gauss (absolute). ; 
Electrostatic cgs unit.—3.33560X10"™ gauss (absolute). 
Gamma (y).—1.0000X10-> gauss. 


Gauss (absolute).—0.79580. ampere-turn per centimeter; 
1 electromagnetic cgs unit; 1 gilbert per centimeter; 1.00007. 
International gauss (a); 1.00010 International gauss (v); 2.0213 
ampere-turns per inch; 6.452 lines per square inch; 1 10° gam- 
ma (y); 2.99796 10!° electrostatic egs units. a 


1772 


3S 4 
aed 


“Es 


ae. Fr om, | 
: HANDBOOK OF CHEMISTRY AND PHYSICS 


~ Gilbert per centimeter.—1.0000 gauss; 2.021 ampere-turns 
per inch. ; 
International gauss (2).—0.99993 gauss (absolute). 


International gauss (v).—0.99990 gauss (absolute). 
- Lines per square centimeter.—1 gauss. 
‘Lines per square inch.—0.1550 gauss. 


Magnetomotive Force; Magnetic Potential 
Le mi B 7], ler 3 mi 13 t 4] 


Abalaipere-4iilis! “70 ampere-turns; 12.566 gilberts. 

Ampere-turn.—0.1 abampere-turn;, 1.2566 gilberts. 

Electromagnetic egs unit.—1.00000 gilbert (absolute). 
Electrostatic egs unit.—3.33560X 10"! gilbert (absolute). 


Gilbert (absolute).—0.07958 abampere-turn; 0.7958 ampere- 
turn; 1.00007 International gilbert (a); 1.00010 Tnternational 
gilbert (v). 

International gilbert (a).—0.99993 gilbert (absolute). 


International gilbert (v).—0.99990 gilbert (absolute). 


Reluctance [e/ f?]; [w?t*] 


Electromagnetic cgs unit—1.0000 oersted (absolute). 
2210-2! o€rsted (absolute). 
International oersted.—0.99948 oersted (absolute). 
Oersted (absolute). 52 International oersted. 











Magnetic Induction; Intensity of Magnetization 
fed mi bp [ami tht] 
. Electromagnetic cgs unit—1.00000 maxwell (absolute) per 
square centimeter. 


Electrostatic egs unit.—2.9986X 10'° maxwells (absolute) per 
square centimeter. 


International maxwell per square centimeter (a).—1.00045 
maxwells (absolute) per square centimeter. 


International maxwell per square centimeter (v)—1l 00042 
maxwells (absolute) per square centimeter. 


i773 


- a CUA 


HANDBOOK OF CHEMISTRY AND PHYSICS 


Line per square centimeter.—1.00000 maxwell per square 
centimeter. 


Line per square inch.—0.15500 maxwell per square centi- 
meter. 


Maxwell per square centimeter (absolute).—0.99955 Inter- 
national maxwell per square centimeter (a); 0.99958 Interna- 
tional maxwell per square centimeter (v). 


Maxwell per square inch.—0.15500 maxwell per square centi- 
meter. 


« Dielectric Constant; Electrical Inductivity; 
Magnetic Permeability; Susceptibility. 
Electromagnetic cgs unit.—8.9916X102° electrostatic cgs 
units. 


Foot-pound-second electromagnetic unit.—0.0010764 electro- 
magnetic cgs unit; 9.6784 1017 electrostatic egs units. 


Foot-pound-second-electrostatic unit.—1.0000 electrostatic 
egs unit. 


Magnetic Effects 
COEFFICIENT OF LEDUC EFFECT [e? m=? 1-4 #2]; [ut m4 1} t] 


x centimeters per ampere-turn=0.79577 x per gauss. 
x centimeters per gilbert= 1.0000 x per gauss. 
x per electrostatic cgs unit=2.9986X 101° x per gauss. 
x inches per ampere-turn= 2.0213 x per gauss. 


COEFFICIENT OF HALL EFFrecT [€? m3 [} #3]; [ui m? EF] 
Electrostatic cgs unit.—2.6962X10%! electromagnetic egs 
unit. 


Volt centimeter per ampere gauss (absolute).—1.0000X 10° 
electromagnetic cgs unit. 


Volt inch per ampere gauss (absolute).—2.5400X 10° electro- 
magnetic egs unit. 


COEFFICIENT OF ETTINGHAUSEN EFFECT 
[e1 m1 11 t4 6]; [um lt? 6] 
°C centimeter per ampere gauss (absolute).—10.000 °C 
centimeter per electromagnetic egs unit. 
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°C centimeter per electrostatic cgs unit.—8.9916x 102° °C 
centimeter per electromagnetic cgs unit. . 


°F inch per ampere gauss (absolute).—45.720 °C centimeter 
per electromagnetic cgs unit. 


COEFFICIENT OF NERNST EFFECT [€'¢ 6-1]; [ul? 1 e714] 

Electrostatic cgs unit per °C.—8.9916X 102° electromagnetic 
egs unit per °C. 

Volt per gauss °C (absolute) —1.0000X 108 electromagnetic 
egs unit per °C. 

Volt per gauss °F (absolute).—1.8000X 108 electromagnetic 
egs unit per °C. 

_VERDET’S CONSTANT fet m3 lh 2); [ut md 3 t) 

Minute per ampere-turn.—1.2566 minute per electromagnetic 
egs unit. 

Minute per gilbert.—1.0000 minute per electromagnetic cgs 
unit. 

Radian per gilbert.—3437.7 minute per electromagnetic cgs 
unit. 


RELATIONS OF ELECTRICAL UNITS 


1 ohm =10° electromagnetic=1/9 X 10-1! electrostatic 

1 volt =108 electromagnetic =1/3 X 107? electrostatic 

1 ampere =10~! electromagnetic = 3 X 10° electrostatic, 

1 coulomb =10-! electromagnetic= 3 X 10° electrostatic 

1 farad =10-*%electromagnetic= 9 X 101! electrostatic 
-{ farad =1,000,000 microfarads 

1 henry =10° electromagnetic =1/9 X 107" electrostatic 


VALUE OF THE GAS CONSTANT RF FOR VARIOUS UNITS 


8.3136 X 107 ergs per °C per mole. 
1.9864 calories per °C per mole. 


Use 1 











Units of pressure Units of volume. R per gram molecule. 
Atmospheres ........... Volume at 0° G, 0.003662 
Atmospheres... ......°.%.. cm3 82.07 
Atmospheres............ liters 0.08207 
Atmogspheres:............ cubic meters 
Dynes per cm* [barye]...|em* S38156 X 107 
Kilograms per m? [g= : 

Somegiecs. =. ss... ...)siem 8.48 X 105 
R per lb. molecule. 
Pounds per sq.in.........{cu.in. 18510. 
Pounds per sq.in.........|cu.ft. 10.71 
Atmospheres............ cu.in. 1260. 
Atmospheres............ cu.ft. 0.729 
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LENGTHS — METERS TO FEET (Continued) 
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LENGTHS — METERS TO FEET (Continued) 
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LENGTHS — METERS TO FEET (Continued) 
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CONVERSION OF THERMOMETER SCALES ; 
By I. Gottfried « 


1 


FAHRENHEIT TO CENTIGRADE (WITH ConsTANT, 32. F.) (Frow: 























1.F. To 9999. FE). 
F. C. F. C. F. C. F, Ci 
1 —17.22]| 10 —12.22 || 100 37.78 || 1000 537.78 
2 -—16.67 || 20 — 6.67 || 200 93.33 4} 2000 1093:33 — 
3 —16.11 |} 30 — 1.11 |} 300 148.89 |} 3000 1648.89. ° 
4 -—15.56)| 40 + 4.44 || 400 204.44 || 4000 2204.44 
5 —15 50 10 500 260 5000 2760 
6 —14.44 || 60 15.56 || 600 315.56 || 6000 3315.56 
7 —138.89 || 70 21.11 |; 700 371.11 || 7000 3871.11 
8 —18.33 || 80 26.67 || 800 426.67 || 8000 4426.67 
9 —12.78 |} 90 32.22 || 900 482.22-/| 9000 4982.22 
2 : 
FAHRENHEIT TO CENTIGRADE (WITHOUT CONSTANT) 
me (Gh Ey C. F, C. F. C. 
1 .56 || 10 5.56 100 =55.56 1000 »=555.56 
Am A SBE ie PiO he Sl pea bk 200. 111.11 2000. 1111.11 
31567 a0R LGOd 300 166.67 3000 1666.67 
4 2.22 || 40° 22°22 400 222-22 4000 2222.22 
Dees N00 w2%enS 500. 277.78 5000. 2777.78 
6 3:33 |1-60- 33.33 600 333.33 6000 3333.33 
7 3.89 || 70 38.89 700 388.89 7000. 3888.89 
8 4.44 || 80 44.44 800 444.44 8000 4444.44 
9 5.00 || 90 50.00 || 900 500.00 9000- 5000.00 




















To Convert Decress FAHRENHEIT TO DEGREES CENTIGRADE 
Use the first table for one of the digits, and the second table 


for the others; then add. 


Examples: ‘To find the Centigrade equivalent Pek 35.F. 








80 = =5 216" 672) 30. = =F. ulen) 
5 = —15. —(1)\ oreo => 1425 Lote) 
35.F = 1.67.0 35.F =" aga 
To find the C. equivalent for 355. F. and 5445. F, 
300 148 .89(1) 
50 27.78(2) or 
5 2.78(2) 
"355.F 179.45.C. 
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CONVERSION OF THERMOMETER SCALES (Continued) 





300 166.67(2) 5000 2760 (1) 
50 10 (1) 400 222. 22(2) 
135 2.78(2) 40 22 .22(2) 
365.F. = 179.45.C. 5 2.78(2) 








5445.F. = 3007.22.C. 


1 


CENTIGRADE TO FAHRENHEIT (WitH ConsTANT 32.F.) 





























C3 F. Gee WE C. F. ie ae 
, 000 32 
i 30.8 T0250 100! = 212° || 11000 | 1832 
iadtiedean oD 6 20 68 200 392 2000 3632 
or var.4 30 3686 300 572 3000 5432 
4 39.2 40 104 400 752 4000 7232 
5 41 50 122 500 932 5000 9032 
6 42.8 60 140 600 1112 
7 44.6 70 158 700 1292 
8 46.4 80 176 800 1472 
9 48.2 90 194 900 1652 
2 
CENTIGRADE TO FAHRENHEIT (WiTHoUT CONSTANT) 
C. F. Coie nt Cc, F. C. ids 
b+ <8 10 18 100 
2 = B26 20 36 200 
34 Bi4 30- 54 300 
Art TD 40 + 72 400 
5. 9.0 50 =690 500 
6 10.8 60 108 600 
wT L26 70 126 700 
8 14.4 80 144 800 
SD 1612 90 162 900 
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To Convert DeGreEs CENTIGRADE TO DEGREES ara 


Use the first table for one digit, and the second ta tab ble 1 
the others; then add. 

Examples: To find the Pahrenha equivalents for 15. C. ; 

155.C.; and 5432.C. 


q 
10 sari  18(2)0b100 (frei 2121) =180(2)  & 
5 =, 9(2) or, 411). 50 >) = 90(2) or, = 90(2) 
15. Gove 59 Bane 50h ane ee 41) & 
155.C. = 311.F =311.F. — 
5000 = 9000(2) = 9000(2) 
400. ° =. '720(2) 7 or, i= 752Gm 
30°) = BA) = BAZ) 
ie 8) = “B.6Cl 
5432.C. = 9809.6.F. = 9809.6.F 














THERMOMETER SCALES 
‘Corrections to Reduce Gas Thermometer Temperature to Thermodynamic 
“a he values below are corrections to be applied to temperatures determined 


by the gas thermometer indicated to give temperatures in the thermodynamic 
centigrade seale for an initial pressure of 100 em. 


Corrections in °C 
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_ THERMOMETER SCALES (Continued) 


Corrections.to reduce Liquid in Glass to Standard Thermodynamic Scale. 
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Corrections in °C 
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TEMPERATURES — CENTIGRADE TO FAHRENHEIT 


Conversion Table 
The values in the body of the table give, in degrees Fahrenheit, the temperatures indicated in degrees 


Centigrade at the top and side. 


IVC Ser 
For temperatures below 0° C. 
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RADIO FORMULZ 


A collection of formulae useful in the computation of in 
ductance, capacity, and other constants of oscillating circuits. 
From Radio Instruments and Measurements, Bureau of — 
“tandards. : 


Capacity 


Units. — In the following formuls all lengths are expressed in — 
centimeters, areas in square centimeters; the dielectric constant 
K, is taken as unity for air. Capacities will be given in micromi- | 
crotarads = 107-2 farads. The electrostatic unit of capacity, 
sometimes called the centimeter = 1.1124 micromicrofarads. 


Parallel plate condenser. —If s be the area of one plate: 
.t, the thickness of the dielectric; K, the dielectric constant; 
and N, the number of plates, — the capacity 


C =0.0885 K (Us. 


Variable condenser, semicircular plates. — Where N is the — 
total number of parallel plates; ™ the outer, and 7: the inner — 
radius of the plates; ¢, the thickness of the dielectric, and K 
the dielectric constant, — the maximum capacity is given by 


O=d. 1390K A Dine eh 


Isolated thin circular disk. — If d is the diameter of the disk 


C = 0.354d. 
Isolated sphere. — If d is the diameter of the sphere 
C = 0. 556d. 


Two concentric spheres. — If 7 is the radius of the outer 
sphere; rz, that of the inner sphere; K, the dielectric constant 
of the material between the spheres, 

CO mite ok ae 
1 ee a 
Two coaxial cylinders. —If r, is the radius of the outer 


cylinder; 72, that of the inner; J, the length of the cylinders; 
K, the dielectric constant, j : tag j 


¢ = x 024161 


logio — 
T 
Single long wire parallel to the ground.— For a wire of 


length 1; diameter, d; suspended at a height h above the ground, 
where the diameter is small compared with the Jength, 


1866 
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For oa or< i ere atti 
logis = — kt 
d 
4h 2t 
logio — ke 
In which, 


=f 2; - ; BeaTans 
| SO Pe Vie] 


the values of nk may be found in a table at the end of this 
section. 


Vertical wire. — For a wire of length J, relatively high above 
4 ground; of diameter d, the approximate capacity is as 
ollows, 


0.24161 
4 20 
Og10 ap 
Two horizontal parallel wires at the same height. —TIf dis 
the diameter of each wire; J, the length of each; h, the ae 
above the ground; D, the distance: between wires, ”— where d 
and D are small compared to l, 


C= 





Cz 0.1208 1 ; 
1 2D D2 
OROTE [: Sh? 


Two parallel horizontal wires, one above the other. — Use 
the preceding formula for parallel wires at the same height, 
substituting the mean height for h 

Two parallel wires joined together, both at the same height. — 
Let 1 be the length of each wire; D, the distance between cen- 
ters; h, the height above the ground; d, the diameter of cross 
section of the wire. If d? and D?® are small compared witb 


-P and 4h? respectively 


. ae 0.48311 
logio a + logio 2" — 2k 
OZ10 Fi + 10g10 Test 1 
For L =or <i | Gia eee ee 
4h l 
login = Bi logio Bs 2he 


k, and k, have the same significance as above and may be 
found from the tables at the end of the section. 
1867 
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_ Several wires in parallel. —If n parallel wires are _joine 
together; D, the spacing between the wires; d, the diameter 
of the wire; A, the height above the ground; J, the length of 
the group, -- the approximate capacity is, 
1.1121 





C= : 104 
Pu + (rn — 1)pie ay 
n 
pu and pp may be computed from the following: 

F 4h 4h 
or 7 tor <i pu = 4.605] logie rie is | 
Pi = 4.606 [ tos a » is | 

l oF LS 

For ah =or<] Pu = 4.608] loge 7 = ke | 


Di2 = 4.603] lous 7 = is | i 9} 


Values of k, i, k2 may be found in the following table. 




















TABLE 1 
| 
a ky a ko n k n k 
0 0 0 0 Do 10s ri) ee Bey | 
0.1 | 0.001 0.1 | 0.043 ‘Sr, | 0.308 iy ee eee 
o .004 2 .086 4 621 || 13 | 2.514 
3 .009 3 “oS 5 906 || 14 | 2.63 — 
4 016 4 169 6. |} ite 15 | 2.74 
5 025 5 209 7 | 1.48 16 | 2.85 — 
6 035 6 247 8 | 1.66 17. | 2.95 
a7 045 7 283 9 | 1.86 18 | 3.04 
8 .057 8 318 10 | 2.05 19 | 3.14 | 
9 .069 9 351 20 | 3.24 — 
1.0 082 1.0 383 
ivi beinqitos Yeo si¢ pag yh: 
INDUCTANCE 


Units. —In the following formule all lengths are expressed 
in centimeters. The inductance calculated will be in micro- 
henries = 10-* henry. : 

Long straight round wire. —If / is the length; d, the 
diameter of cross section; su the permeability of the material, —- 
the inductance at zero or low frequency is, _ 


L = 0.002 i| 2.303 logis S ily ] a 
~ 1868 ; 
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. For all except iron wire «= 1. and the last term becomes. 0.25. 
_.For wires whose length is less than about 1000 times the 


diameter thé teri ig Roald be BadUPiiside TE WracketZ. 


For any frequency: 


| L=10,002 i{ 2-808 logo a = ded 


where 6 is a quantity given in Table 2 below as a function of z. 
x is to be computed from the relation 


ow 0.14054\/ uf 
p 


where d and p are as above; f, the frequency and p the re- 
sistivity of the material of the wire expressed in microhm- 
centimeters. (See Properties of Metallic Conductors.) 

_ For copper ‘at 20° C. 


Paice az = 0.1071 dvf. 
U3! vi 
) For wires other than iron, whose length is 100,000 times the 


diameter the inductance at infinite frequency is about. 2% less 
than at zero frequency. 


«| 9 TABLE 2 


Values of 5 for computing inductance at any frequency. 














ene 6 | x 6 
" eo 0. 250 12 0.059 
' 0.5 250 14 050 
1.0 249 16 044 
1.5 247 18 039 
2.0 240 20 035 
2.5. 228 25 028 
3.0 211 30 024 
3.5 191 40 0175 
é 4.0 1715 50 014 
h& 4.5 154 60 012 
5.0 139 70 010 
a 6.0 416 80 009 
7.0 100 90 008 
8.0 088 100 007 
9.0 078 co 000 
10.0 070 
pel spire gr! sap ort Ds eae or et leh en 
zt. 1869 
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Two parallel round wires, return circuit.—If lis the length 
of each wire; d, the diameter; D, the distance between centers. 
of wires; » the permeability,—the inductance for any fre- 
quency is g 

9 
L=0.004 i| 2.303 logio 2? PF +u0| 


where 6 is a quantity to be obtained from the table above as 

a function of z which is to be computed as explained for the 

previous formula. } 
For copper and at low frequency the term 6 becomes 0.25. 

. Square of round wire.—If a is the length of the side of the 

square; d, the diameter of the wire; » the permeability, the 

inductance for any frequency is, 


L =0.008a] 2.303 logio se ae -0.774+n0 | 


where 6 is obtained as above. For low frequency and for wires 
other than iron 6 becomes 0.25; for infinite frequency the Solan 
is zero. A 
Grounded horizontal wire, the Earth acting as return cir- 
suit. If lis the length of wire; h, the height above the ground: 
1, the diameter of the wire; » the permeability and 6 the fr 
quency constant (see table 2), the inductance,—where d i 
small compared with 1,—is given as follows: 


For 2h or <1 L=0.002 i| 2.3026 logio *_P+ns| 







For zz =or < | L=0.002 i| 2.3026 logio sr -Q+u8 | ¥ 








2h 
P and Q may be found in the following table. 
TABLE 3 * : 
2h ef 2h a 
rt P 2h Q l P 2h |}: Q 
0 0 0 1.0000 | 0.6 | 0.5136 | 0.6 | 1.2918. 
0.1 | 0.0975 | 0.1 | 1.0499 we .5840 1 aA. 3378 
2 . 1900 .2 | 1.0997 8 . 6507 .8 | 1.3819 
3 .2778 .o | 1.1489 9 .7139 .9 | 1.4251 
4 . 3608 oA ML OLS T5 al EO .7740 | 1.0) 1.4672 
.5 4393 25 (RL. 2452)) 1... | Race. eee 


The mutual inductance of the case above may be expressec 
1870 
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_ For Be Oe M = 0.002 i[ 2.3026 ie. “ a +3 
a. 2 
For 3,-0r<1 —-M = 0.002 i[ 2.3026 loge 5 ~ Q + 7] 


The values of P and Q are found in the table above. 

“Grounded wires in parallel.— Compute by the above 
formulae the inductance J; per unit length of a single wire 
and the mutual inductance M; per unit length of two adjacent 


wires, using the actual length in determining the ratios a 


l 3 
a ete. Then the inductance of n parallel wires will be, 


d 
Te poee x 0.001% | 


where & is a function of n found in Table 1 under capacity 
ae. * 

ircular ring of round wire. —If a is the mean radius of 

ve ring; d, the diameter of the wire, the inductance at any 


_ frequency is 


3 GOT L= 0.012570) 2.303 logio “ —2+ 15 | 
where 6 is determined from the table above. 
* Circular coil of circular cross section. — For a coil of n fine 
wires wound with mean radius of the turns a, the cross sectior 
of whose winding is a circle of diameter d, the inductance ai 
_low frequency, for wire other than iron, neglecting insulation 
space is, 


eo d 

Torus with a single layer transverse winding, —a circular 
solenoid of circular cross section. If r is the distance from the 
center of the torus to the center of the transverse section; a, 
the radius of the turns of the winding; n, the number of turns 
the inductance at low frequency is 


L = 0.01257n'| r- VF —@ | 


d “Solenoid, single layer. If n is the number of turns; a the 
radius of the coil; 6, the length, the approximate inductance 
pat any frequency is, 


b= 0.01257an{ 2.503 logio a 1.75 | 


22 
r ge 0.03948a?n K 
x b 
.° 2a 
where K is a function of v. given in the table below. 
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0.00 1.0000 
-05 9791 
.10 . 9588 
215 . 9391 
. 20 .9201 
.25 - 9016 
.30 . 8838 
.35 . 8665 
.40 . 8499 
45 . 8337 
- 50 . 8181 
ra}3) . 8031 
60 . 7885 
.65 . 7745 
.70 . 7609 
.75 . 7478 
.80 .7351 
.85 . 7228 
. 90 .7110 
.95 . 6995 

1.00 . 6884 

1.05; li. O72.0 

1.10 _ .6673 

1,15. 1yn,..0573 

1.20 . 6475 

1.25 . 6381 

1.30 . 6290 

1.35 . 6201 

1.40 .6115 

1.45 . 6031 

1.50 . 5950 

1.55 -5871 

1.60 .5795 

1.65 .of21 

1.70 . 5649 

1.75 . 5579 

1.80 .5511 

1.85 . 5444 

1.90 5379 

1.95 . 5316 








Long multiple layer solenoid. — The inductance is giv 


approximately by, 


L=h- 


AAA OTOTOT I BR RR IR EB Go 09 09 09 09 O99 OO NWN NWN 
es porwr 
oO 


‘ FABLE 4 


0.01257n?ac 
b 
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_ where I; is the inductance calculated from the formula for a’ 
_ single layer solenoid, n being the number of turns of the wind- 
4 ing; a, the radius of the coil measured from the axis to the 
center of the cross section of the winding; 6, the length of the 
coil; c, the radial depth of the winding; B, a correction given 
in table below as a function of b/c. i 











TABLE 5 
b/e B: b/e B, 
1 0. 0000 16 0.3017 
ake 2 "1202 17 "3041 
{ $3 4753 18 "3062 
4 "2076 19% "3082 
5 "2292 20 "3099 
: 6 "2446 21 "3116 
77 Var (2563 22 "3131 
Pi 55" 2656 23 13145 
wa? 2730 24 3157 
aie t1 "9792 25 "3169 
eT) 12844 26 "3180 
DIS ‘9888 27 "3190 
Sad 98 "2997 98 -3200 
O94 "2061 29 “3209 
UPR: 2991 30 3218 











Square coil of rectangular cross section. — If a be the side 
of the square measured to the center of the rectangular section 
_ which has sides b and c and if n be the number of turns, 

a b+e 


hae eo % 








ey = 0.008an'{ 2.308 logio + 0.726 | 
If the cross section is.a square b. = c and the expression becomes 
a 


+ 0.447 5 + 0.033 | 
b a 


= 0.008ani| 2.303 logio 
Mourvuat INDUCTANCE 


_ Two parallel wires. —If / be the length of each wire; D, 
the distance between, the inductance is 






M = 0.002 i[ 2.303 loge 1+ 7 | 

- - Uoaxial solenoids, single layer coils, not concentric. If a i 
‘the radius of the smaller coil; A, the radius of the larger: ™ 

and nm: the number of turns on the smaller and larger coil re- 


spectively; 2 the length of the smaller coil; 2z, the length of 
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the larger; D, the distance between the centers of the coils 
measured along the common axis, 


Mis} oo9s70 er Eka duo Keke | 





where 
_ 2 (%2_%1 i 
K=a(2 : ki =21 
1 Uy Ve 12 
Ks=3(25-F ks=a?l( 3-45 





T° 
S A? Uy 11? Le Xo 
Kes inte Lia(s Fe) ie 78 As) | 
5 es i 
where 
%1=D—x n=V/te+A? 
te =D+x 2 = V/%2?+A?2 
The above is most accurate for short coils with relatively 


great distance between. 

Coaxial, concentric solenoids, outer coil the longer. If a be 
the radius of the smaller coil; A, that of the larger; 21, the 
length of the inner coil; 2x, the length of the outer; m and v2 
the number of turns on the inner and outer coil respectively, 


_ 0.01974a*niN2 A?a? Use 
ll g [1+ 89! (8-4 a )] 





where g=Vx?+A?. 


Coaxial, concentric solenoids, outer coil the shorter. As- 
suming the symbols as before except 


g=V/P +A? 
‘ey anne A?a? x? 
M =0.01974 [1+ Bg (3-42) | 


‘ HIGH FREQUENCY RESISTANCE 


Cylindrical straight wires. —The ratio R/R» of the high 
frequency resistance to the resistance at low frequency may be 
found from the table below, by calculating first the value of 
x from the relation, 


2 Loe te 
zandy 1000 


where d is the diameter of the wire in centimeters; », the mag- 
netie permeability; f, the frequency; p, the resistivity in 
microhm-centimeters. 
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For copper wire x = 10da where a has a value given by 
a@ =0,01071 ‘The value of a for various frequencies may be 
found in the second of the two tables below. The above method 
gives the high-frequency resistance of simple circuits of any 
= where the length is great compared with the diameter 


of the wire and the different portions of the circuit are not close 
to each other. 


TABLE 6 
Ratio of High-Frequency Resistance to the Direct-Current Resistance. 





z R/Ro x R/Ro | ee R/Ro 





0 1.0000 5.2 2.114 14.0 5.209 
9.5 1.0003 5.4 2.184 14.5 5.386 
6 1.0007 5.6 2,254 15.0 5.562 
VE 1.0012 5.8 2.324 16.0 5.915 
8 1.0021 6.0 2.394 17.0 6.268 
A) 1.0034 6.2 2.463 18.0 6.621 
1.0 1.005 6.4 2.533 19.0 6.974 
a! 1.008 6.6 2.603 20.0 7.328 
1.2 1.011 6.8 2.673 21.0 7.681 
1.3 1.015 7.0 2.743 | 22.0 8.034 
AE 1.020 7.2 2.813 23.0 8.387 
1.5 1.026 7.4 2.884 _ 24.0 8.741 
1.6 1.033 7.6 2.954 25.0 9.094 
rot 1.042 7.8 3.024 26.0 9.447 « 
1.8 1.052 8.0 3.094 28.0 10.15 
A: 9 1.064 8.2 3.165 30.0 10.86 
2.0 1.078 8.4 3.235 > 32.0 11.57 
2.2 1.111 8.6 3.306 34.0 12.27 
2.4 1.152 8.8 3.376 36.0 12.98 
2.6 1.201 9.0 3.446 38.0 13.69 
2.8 1.256 9.2 3.517 40.0 14. 40 
3.0 1.318 9.4 3.587 42.0 15.16 
3.2 1. 385 9.6 3.658 44.0 15.81 
3.4 1.456 9.8 3.728 _ 46.0 16.52 
3.6 1.529 10.0 3.799 48.0 17.22 
3.8 1.603 10.5 3.975 50.0 17.93 
4.0 1.678 11.0 4.151 60.0 21.47 
4.2 1.752 11.5 4.327 70.0 25.00 
4.4 1.826 12.0 4.504 80.0 28.54 
4.6 1.899 12.5 4.680 90.0 32.07 
4.8 1,071 13.0 4.856 100.0 35.61 
5.0 2.043 13.5 Oi Gsome |i aiskeeh MAIL << <\dce 








—_~_ oo —_—~ — 


As an extension of the above table the following relation may be used: 
R/Ro=2z/2.828+0.25. 


The equation is valid for values of x greater than 7 at which point the 
error is about 1 % and decreasing with increasing values of z. 
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TABLE Tugy . - 3 


VY € Ae thy oto, Tod 
Values of a ( =0.01071-V/f) for various frequencies. 





4 
i 
<4 
e 


Wave- 




















f a length if a length 
meters “> meters « 
: Hy AT 1 
100| 0.1071 | ...... 50,000| 2.395 | 6,000 
200). °.1514°4 42-32 60,000; 2.624 | 5,000 
300 EESR BUI tee. oy 70,000| 2.834 | 4,286 
400 bd) 0 Au oases ""g0,000 [3 029") 3,750 _ 
BOO) 428950 | deste | ~~ 907000] 3.213 | (3,333 
600 9624. Ves 100,000} 3.387 | 3,000 
700| 2884 | ..---. 150,000 | ~4.148 2,000 
woo | |.3029'] ...-4L 200,000} 4790+} 1,500 | 
900. "32131 | jl... 250,000| 5.355 | 1,200 
food} |.38871 | 4).. be 300,000} 5.866 | 1,000 
2,000: 47005 | |). 28 333,333 | 6.184 900 
3,000 ‘BeeGr | |. Re 375,000| 6.564;| 800 
4,000 “6R7alt |. £0 428.570| 7.012 700 
3.000) |. 75781 | |... £8 500,000| 7.573 a 
6,000 B2068 | 1). 88 600,000| 8.296. 500 
7,000 89600 | 2. ...- 700,000! 8.960 429 
3.000} 9579 |... 26 750,000| 9.275 400 
9.000} 1.0160 | ...... 800,000} 9.579 ‘375 
10,000 | 1.071 30,000 900,000 | 10.16 333 
15,000 | 1.312 30,000. || 1,000,000 | 10.71 300 
99,000 | 1.514 15,000 |} 1,500,000 | 13.12 200 
30,000 | 1.855 10.000. |} 3,000,000 | 18.55 100 
40,000} 2.142 7 500 Ke .1.. 2.3 > ||) . Chae Lene a 





Wave LENGTH . 


The wave length in meters is given by the following expression 


when L, the inductance, 1s 1n inicrohenries and C, the capacity, 
is in microfarads. The resistance 18 assumed negligible. 


\ = 1884 LC 
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‘boon VALUES OF “L C” | 
-The following table-gives values of the product of the inductance and 
capacity (L C) in microhenries and microfarads for wave lengths from 
ito 20,000 meters, and the corresponding frequencies in kilocycles. 


a 




















Wave LC Wave L-C 
length, Me reoney Microhenries || length, pies ba Microhenries 
meters yeres | Microfarads meters yees | Microfarads 
‘1 | 300,000. .00000028 570 526.3 -O9141 
10 30,000. — . 00002816 580 517.2 . 09467 
“120 15,000, . 0001129 590 508.5 . 09803 
“30 10,000. 0002530 600 500. - 1014; 
- 40 7,500. : .0004503 610 491.8 1047 
60 6,000... . 0007039 620 483.7 1082 
60 5,000. .001014 630 476.2 1117 
70. 4,286." 001378 640 468.7 1154 
80. 3,750. — 001801 650 ' 461.5 1188 
‘90 3,333. .002280 660 454.5 1225 
100° 8,000..- . 002816 670 447.8 1263 
110 2,727: . 003404 680 441.2 . 1302 
120) 2,500. .004052 690 434.8 . 1341 
130 2,308 . .004757 700 428.6 1378. 
140 2,144... .005518 710 422.5 . 1419 
150) || 2,000. . 006335 720 416.7 1459 
160) 1,875, . 007204 730 411. .1501 
170 1,765. . 008134 740 405.4 . 1540 
180) | 1,667. 009120 750 400, 1583 
190 1,579: .01016 760 394.7 1625 
200. 1,500 3 i .01129 770 389.6 1668 
210 1,428.5! 01239 780 384.6 1714 
220) |: 1,364. . 01362 790 379.8 1756 
230 1,304.2 .01490 800 375. 1801 
240 1,250. .01624 810 370.4 1847 
_ 250 1,200. 01755 820 365.9 1893 
260 1,153.8 0191 830 361.4 1941 
270 1,111. . 02052 840° | 357.1 1985 
280./' 1,071.3 .02209 850°} > 352.9 2034 
290. 1,034.3 02372 860 348.8 2082 
300 1,000. 02530 870. 344.8 2132 
310 7.7 02704 880’ 340.9 2179" 
320. 937.5 02884 890 337.1 2229 
330. 909.1 03069 900 333.3 2280 
340 882.4 03250 910 329.7, - 2332 
350 859.1 03446 920 326.1 £2381 
360 833.3 03648 930 322.6 2434 
370 810.8 03856 940 319.1 . 2487 
380 789.5 04070 950 315:9 2541 
390 769.2 04277 960 312:5 2595. 
400 750. 04503 970 309.3 2647 
410 78.7 04733 980 306.1 2704 
420 714.3 04968 990 303. 2759 
430 697.7 05198 1,000 300 2816 
440 681.8 05446 1,010 297 .03 2870 
450 | 666.7 05700 1,020 294.12 2927. 
460 652.2 05960 1,030 291. 26 2986 
470 638.3 06225 1,040 288.45 3045 
480 625. 06485 1,050 285.71 3105 
490. 612.2 06757 1,060 283 3161 
500 600. 07039 1,070 280.37 3222 
510/47 + 588.2 .07327 1,080 277.78 . 8283 
520 576. 9 . 07606 1,090 275.23 . 3345 
530 566 .07903 1,100 272.73 3404 
540 555.6 08208 1,110 270., 27 . 3467 
. 55015 545.4 .O8518 1,120 267.85 . 3531 
560 |! 535. 7 . 08836 - 1,130 265.48 . 3595 
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VALUES OF “L C” (Continued) 





Wave LC Wave HP 09 
length, Hrgaunncys Microhenries || length, a en Microhenries 
meters y Microfarads meters yeles | Microfarads 














1,140 263.15 3660 1,740 172.41 .8520 
15150 260.86 8721 1,750 171.43 8620 

1,160 258.61 3787 1,760 170.46 8720 

1,170 256.4 3853 1,770. 169.49 8821 

1,180 254.23 3921 1,780 168.54 .8916 

1,190 252.1 3988 1,790 167.6 .9019 

1,200 250. 4052 1,800 166.67 912 

1,210 247.93 4121 1,810 165.75 9224 

1,220 245.9 .4190 1,820 164.84 9327 

1,230 243.9 4260 1,830 163.94 9425 

1,240 241.93 4326 1,840 163.04 .9530 

1,250 240, 4397 1,850 162.22 9634 

1,260 238.09 4469 1,860 161.29 9741 

1,270 236. 22 4541 1,870 160.43 9844 

1,280 234.37 .4610 1,880 159.58 .9948 
1,290 232.56 4683 1,890 158.73 | 1.0056 . 
1,300 230.76 4757 1,900 157.89 | 1.0164 
1,310 229.01 4831 1,910 157.06 | 1.0265 . 
1,320 227.27 4906 1,920 156.30 | 1.0375 ; 
1,330 225.56 .4978 1,930 155.44 | 1.0485 

1,340 223.87 .5053 1.940 154.63.| 1.0597 
1,350 222,22 .5130 1,950 153.84 1.0706 
1,360 220.59 5208 1,960 153.06 | 1.0811 
1,370 218.97 5281 1,970 152.28. | 1.0923 

1,380 217.39 5359 1,980 151.51 | 1.1035 
1,390 215.83 5438 1,990 150.75 | 1.1148 ; 
1,400 214.38 .5518 2,000 150. 1.1256 

1,410 212.76 5598 2,100 142.85 | 1.2412 

1,420 211.26 5674 2,200 136.36} 1.3624 

3,430 209.79 .5755 2,300. 130.43 | 1.4893 

1,440 208.34 .5837 2,400 125.00 | 1.6218 

1,450 206.90 5919 2,500 120. 1.7597 

1,460 205.47 .5998 2.600 115.38 | 1.9026 

1,470 204.08 6081 2,700 111.11 | 2.0520 

1,480 202.70 6165 2,800 107.14] 2,207 

1,490 201.34 6250 2,900 103.45 | 2.3663 

1,500 200 6335 3,000 100 2.533 

1,510 198.68 6416 3.100 96.77 | 2.705: 

1,520 197.36 6502 3,200 93.75 | 2.833 

1,530 196.07 6590 3,300 90.91 | 3.085 

1,540 194.80 6670 3.400 88.24 | 3.255 

1,550 193.56 6760 3,500 85.91 | 3.448 

1,560 192.31 6849 3,600 88.33.| 3.648). 

1,570 191.06 6938 3,700 81.08 | 3.854 

1,580 189.86 7028 3,800 78.95 | 4.065 

1,590 188. 67 7118 3,900 76.92 | 4.281 

1,600 187.5 7204 4,000 - 75.00} 4.500 

1,610 186.34 7295 4,100 73. 47M ~ 4.5732 

1,620 185.19 7387 4,200 71.43 | 4.966 

1,630 184.05 7480 4,300 69.77 | 5.206 

1,640 182.93 7573 4,400 68.18 | 5.451 

1,650 181.82 7662 4,500 66.67 | 5.700 

1,660 180.73 7756 4,600 65.22 | 5.956 

1,670 179.64 7852 4,700 63.83 | 6.219 

1,680 178.57 7946 4,800 62.500] 6.486 

1,690 177.51 8037 4,900 61,22 | 6.759 

1,700 176.46 8134 5,000 60.00 | 7.038 

1,710 175.44 8231 5,100 58.82.| 7.32 

1,720 174.42 8329 5,200 57.69 | 7.61 

1,730 173.41 8422 5,300 56.60.| 7.91 
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"4 or ANS 


"VALUES OF “L ©” (Continued) 





- Wave — Wave 


ran Lo 
: length, Apauen es Microhenries length; 


Frequency, Microhenries 


Microfarads met; kdlocycles Microfarads ' 

















5,400 » 65.56 8.21 10,600 28.30 31.6 
5,500 54.55 8.51 10,800 27.78 32.8 
5,600 53.57 8.83 11,000 27.275 | 34.0 
5,700 52.63 9.15 11,200 26.785 | 35.3 
5,800 51.72 9.47 11,400 26.315 | 36.6 
5,900 50.85 9.81 11,600 25.86 37.9 
6,000 50. 10.1 11,800 25.425 | 39.2 
6,100 49.18 | 10.5 12,000 25.0 40.4 
6,200 48.55 | 10.8 i 12,200 24.590 | 42.0 
6,300 47.62 | 11.1 12,400 24.275 | 43.3 
6,400 46.87 | 11.5 12,600 23.86 44.4 
6,500 46.15 | 11.9 12,800 23.435 | 46.0 
6,600 45.45 | 12.3 13,000 23.075 | 47.6 
6,700 44,78 | 12.6 13,200 22.275 | 49.2 
6,800 44.12 | 13.0 13,400 22.39 50.4 
_ , 6,900 43.48 | 13.4 13,600 22.06 52.0 
7,000 42.86 | 13.8 13,800 21.74 53.2 
7,100 42.25 | 14.2 14,000 21.43 55.2 
7,200 41.67 | 14.6 14,200 21.125 | 56.8 
7,300 41.1 15.0 14,400 20.835 | 58.4 
7,400 40.54 | 15.4 14,600 20.55 60.0 
7,500 40. 15.8 14,800 20.27 61.6 
7,600 -39.47 | 16.3 15,000 20.00 63.2 
7,700 38:96 | 16.7 15,200 19.735, | 65.2 
7,800 38.46 | 17.1 15,400 19.48 66.1 
7,900 37.98 | 17.6 15,600 19.23 68.4 
8,000 37.50 | 18.0 15,800 18.990 | 70.4 
8,100 37.04 | 18.5 16,000 18.75 72.0 
8,200 36.59 | 18.9 16,200 18.52 74.0 
* 8,300 36.14 | 19.4 16,400 18.295 | 75.6 
8,400 35.71 | 19.9 16,600 18.07 77.6 
8,500 35.29 | 20.3 16,800 17.855 | 79.6 
8,600 34.88 | 20.8 17,000 > 17.645 | 81.2 
8,700 34.48 | 21.3 17,200 17.440 | 83.2 
8,800 34.09 | 21.8 17,400 17.24 85.2 
8,900 33.71 | 22.3 17,600 17.045 | 87.2 
9,000 33.33 | 22.8 17,800 16.855 | 89.2 
9,100 32.97 | 23.3 18,000 16.665 | 91.2 
9,200 32.61 | 23.8 18,200 16.485 | 93.2 
9,300 32.26 | 24.3 18,400 16.305 | 95.2 
9,400 31.91 | 24.9 18,600 16.13 97.2 
9,500 31.59 | 25.4 18,800 _ 15.955 | 99.6 
9,600 31.25 | 25.9 19,000 15.795 |101.6 
9,700 30.93 | 26.5 19,200 15.625 |103.6 
9,800 30.61 | 27.0 19,400 15.465 |106.0 
9,900 30.31 | 27.6 19,600 15.305 |108.0 
10,000 30.00 | 28.1 19,800 15.155 |110.4 
10,200 29.41 | 29.3 20,000 15.00 |112.4 
10,400 28.845] 30.4 
| 
ee 
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CHARACTERISTICS OF 


baunitnol 


erry 


301-A or 201-A will appear in the table as 01-A. 














Purpose 











Base 











SSS Se tomupiled.bum 
aa RECEIVING 
example; tube 
Cathode aa oe. a : 

Platé’ | Plate 

é volt= |) cur- 

Tae Vote es, ate” 

age p ale 









00-A. | Detector. oo... 052... b.aa SH 4-10 | Fi} 50-1 0/25 abs a a) 
O1-A. | Gen *purposts e220: 4-1 | Fil. 510) 0:25 | OM 2.5 
il Geni) ‘purpose. . 2. .......05 S25: 4-1 | Fil. 1.1 | 0:25 | 185° | 3.0 
12 Gen, purpose......... 1G; 4 4-1 | Fil. 1,1°7).0225 | 1B5 SIs 10 
12-A | Gert: purpose: ........2- 0). 500: 4-1 | Fil. 5.0, | 0.25 | 180 °]''7.6 
20 Power output.........0....008.: 4-1 | Fil. 3135 ))-0813 | Ibe eh.5 
22 R.-FCamplifier >... 7 Aso 5-2 | Heat..| 15.0 0.35 1385, 1.0 
22 R.-Foamplifier..s.....). 00504) 142 | Fil. 3.3°°)-O513 } “8b 1.5 
24-A | R.F. amplifier..:.......5.../.-] 5-2 | Heat.) 2.5 | 2.75 | 180°) 4.0 
26 Amphfienie tana, fia ds gras: 41 | Fil. 1.5 1.05 135 5.5 
26 Detector Seon vss .. ss'tauges 3s 5-1 | Heat.| 15.0 | 0.35 90 4.5 
27 Geni purporeiiwa.... inca ent es 5-1 | Heat.| (2.5 | 2.75 | 185 [0 °4.5 
28 Gon! Spurpoges sh. sae wants 3 5-1 | Heat. | 15.0. | 0.35 90 7.5 
29 Sper Cdet.g We ats ee ee 5-1 -:| Heat. (2 '215 Seog |) Sse 4.5 
30 Power amp. kite s). ina tees 5-1 | Heat.| 15.0 | 0.35 | 180 | 22.0 
30 Gers purponeiapiat ai esa. 4-1 | Fil 2:0 |-0.06 | 180 | 3.1 
31 Power amp....... 4-1 | Fil. 2.0 | 0.13] 135 | 8.0 
32 R.-F amplifier. bi... 2. A 4-3 2) 2.0 | 0.06} 180 Vie 
32 Volt: amplifiens® A)... dices 5-1 | Heat.| 15.0 |'0.35 135 1.5 
33 Powerampr cvs ai (sd ga eee 4-2 | Fil. 2:0) 0.26 | 185 >0)°14.5 
34 Variable-mu.::)......4...-, 64): 4-2 | Fil. 2.0°| 0.06 | 135 2.8 i 
35 Vartable-mucas ¢ 3 = dears s 5-2 | Heat.|''2/5 1.75 | 250 6.5 
36 RUF amplifiers ots. << tkieep tens 5-2 | Heat.| 6.3 0.30 180 3.1 
37 Gen! purpose? aes o.ci-rteme 5-1 | Heat.| 6.3 | 0.30 | 180 4.7 
38 Power amps odes f. . «saris t 5-2 | Heat. |'.6.3 |] 0.30 | 185 9.0 
39 Varidble-mu-spre.cs cs 5 cine ‘ 5-2 | Heat.| 6.3 | 0.30] 180 4.5 
40 Power amps. cate ss de eet 5-1 | Heat. | 15.0 | 0.40 180 | 21.0 
40 Voltgige jamapi. see.) daa 4-1 | Fi 5.0. | 0.25 180 0.2 
41 Bow: pentodertiacss «0 oa: arene 6-3 | Heat.} 6.3. | 0.65 | 167 | 16.5 ! 
42 Pow. pentode.ii.y....-4ssn-5 6-3 | Heat.} 6.3° | 0.65 | 250, | 34.0 
43 Pow. pentode...... Py) 6-3 | Heat, | 25.0 | 0.30 95. | 20.0 
44 R. F, amplifier......... 5-2 | Heat, 6.30 | 0.30 90 6.0 | 
180 6.4 
250 6.5 
45 Power amp....... 4-1 | Fil. 2.5. | 1.50 180, | 27.0 
250 | 34.0 
46 Power amp...... 5-4 | Fil. 2.5.) 1.75 | (250).)1,22.0 
: 300 4.0 
400 6.0 
47 Power pentode..... 5-4 | Fil. 2.5 1.75 | 250 | 31.0 
48 Gen. purpose. .. 5-1 Heat. | 15.0 0.35 90 4.5 
48 Output tetrode. . 5-2 | Heat.| 30.0 | 0.40 95 | 47.0 
49 Power amp.... 5-3 Fil. 2.0 0.12 135 5.7 : 
50 Power amp.... 4-1 | Fil. 7.5 1.25 350 | 45.0 
450 | 55.0 . 
51 Voriablewmas 65 0) ons seleees << 5-2 | Fil. 2.5 1.75 180 5.8 . 
250 6.3 
52 Ontout gmpccsed ofa ss are 4-1 | Wil. 6.3 | 0.30 100 | 42.0 . 
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oe 3: 


type’ of base is indicated by two figures, the first of which is the number of prongs. 


station at end of table. 








} a | sac Plate Mutual Power Load 
! ‘Type aie ote resist., | emp. cond. output resist. 
za 0. tage ohms u mho m watts ohms 
y eet - 
O0-A Ary 0 30000 20.0 666 
-O1-A a4 8 4.5 » 911000 8.0 725 
il , 10.5. 15000 6.6 440 
12 4 10.5 15000 6.6 440 
12-A ‘ 13.5 5000 8.5 1700 260 10800 
20 ei 22.5 6300 3.3 525 110 6500 
(22 ». 30 5 700000 400 570 
22; | » 45 5 850000 350 300 
24A 90 _ 3.0 400000 400 1000 
- 26 ae 10.0 7600 8.3 1100 
26 oh 5 9000 10.5 1165 
27 ret 9.0 9060 9.0 1000 
28 e! 1.5 9000 10.5 1165 
29 at 3.0 2071 30.0 1450 
30 *: 27.0 3500 3.8 1100 
(30) | 13.5 10300 9.3 900 
31 ra} 22.5 4100 3.8 925 185 7000 
32 67 3.0 1.2 meg. 780 650 375 5700 
32 a! 3.0 32000 30.0 940 
= 33 135 13.5 50000 70.0 1450 700 7000 
34 67 3.0 600000 360 600 
35 90 3.0 350000 370 1050 
36 90 3.0 350000 370 1050 
37 SH 13.5 10000 9.0 900 
38 135 13.5 102000 100 975 525 13500 
39 90 3.0 750000 750 1000 
- 40 Sed 40.5 2000 3.0 1500 
40 xe 3.0 150000 30 200 
41 167 1225 120000 215 1800 1200 11000 
42 250 16.5 100000 220 2200 3000 9000 
43 95 15.0 45000 90 2000 900 4500 
44 90 3.0 150000 152 1010 
90 3.0 410000 426 1040 
90 3.0 600000 630 1050 
45 “23 34.5 1900 3.5 1850 730 3500 
50.0 1750 3.5 2000 1600 3900 
_ 46 250 33.0 2380 5.6 2350 1250 6400 
‘ 0 0 Class B Operation Aa 16000 1300 
0 0 60000 150 2400 20000 1450 
47 eid 16.5 60000 150 2500 2500 7000 
48 wad 4.5 9000 10.5 1185 
48 95 20.0 10000 28.0 2800 1600 2000 
= 49) a 20.0 4000 4.5 1125 170 
60 ms 63.0 1900 3.8 2000 2400 4100 
$4.0 1800 3.8 2100 4600 4350 
51. 75 1.5 500000 525 1050 
90 3.0 500000 525 1050 
52: ~~. 0 


Class B Operation 
! 
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Type : 
Ne. Purpose 






























Reaper cere ra 275 f ~ 8.0 
Yh Pes thketh Sale Sateen ee 2.5 E 5.09 
Stas. ne eee ee 2.5 i 0.2 
245 : 2.0 
2.5 : 0.1 
2.5 5 0.5 
2.5 ; 8.2 
Fa) E 30.0 
iota gto 15.0 
xuces A Se 35.0 
oe dhecore Me aioe ott 6.3 | 0.40 3.0 
eee Bala Eo 6.3 | 0.40 3.5 
Power'’amy: (00.20.04. iat : 6.3 | 0.40 5.0 
68 Output pentode..............- 6.3 | 0.40 14.0 
69 Spec. detector..........5.-..5- 6.3 | 0.30 4.5 
71z&y | Powerlamp:.t....ccee 104. - batt. 5.0 | 0.25 20.0 
85 [ Diode-triode}..... QV ...4.... 1 6.3 | 0.30] 250 7.0 
89 iY eee eae, 6.3 | 0.40] 160 | 17.0 
(B amplifiery).) HA ..do. DO Pd. POE S| ae a sat 3.0 
(As pentode)i., . DML. 5.2 Tread Py. hs wey, If Ae eA 20.0 
99 Gén: purposes <. finch... tro 4-1 | Fil. 3.3 | 0.06 90 2.5 
1898 | Poweramp...../!i0.....004 .| -4-100 Beat. | 5.00 | 2025 pon eeco ae 
183 Power amp: .).. .a0ht..J.. ...) 410) Fil. 5.0 | 1.25 | 250) | 25.0 | 
210 Power amp..¢... AtGk 04... Hav 4-1 | Fil. 7.5 1,25 250 10.0 | 
350 | 16.0 — 
425 | 18.0 — 
257 Power pentode............... 5-4 | Fil. 5.0 | 0.30] 110 | 20.0 
401 Gen. purpose. ........5.... i 4-1 | Fil. 3.0 | 1.00 90. 3.0 | 
402 Power output... Wit...) 04828 4-1 | Fil. 3.0 1.50 |. 180 | 20.0 — 
291 (ASP AER, Sabie ADB R t.ho Meet 5-1. | Heat.| 12.3 | 0.304 120 3.0 @ 
(Output Stage)}| ...3. | .... 120 | 30.0 
293 ASE. SOPs tips ANOLE. oh 5-1 | Heat.| 6.3 0,60 173 4.0 
(Output Stage)} ..... a 180 17.5 
295 WAR SAM pir. pie. Mc nies .| 5&1 {| Heat.| 2.5 | 4.0 250 4.0 
(Output Stage)} ..... mk 250 | 52.0 
483 Power output......... ea. 41 | Fil. 5.0 | 1.85} 180 | 15.3 
484 Gen. purpose. ............-: A 4-1 | Fil. 3.0 | 1.380} 135 6.0 
485 Gen. purpose... 008... .4 5... SR 5-1 | Heat.| 3.0 1.30 135 5.5 
LA Outpattube..t, MAES. tar dd Ok. CEERI 6.3 | 0.380 | 135. } 12.0 
KR-5 | Output pentode............ .. UAL 6.3 | 0.30 165 17.0 ¥ 
KR20 | Two-grid det....2....... ck 5. 1l)Heat. | 2u5 1.00 | 250 3.5 | 
KR22 | Two-grid det........ -: ... | Heat.| 6.3 | 0.40] 250 3.5 
KR25 | Output pentode.... .. ah. Heat. | 205 1:75 250 34.0 
GA Pantode. 0. ti Wenlh s+ op ... |) Fil. 5.0 | 0.25 180 7.5 
18 Output pentode..... . 6-3 | Heat.| 14.0 | 0.30} 250 | 34.0 
75 Double diode.. . es 6-4 | Heat.| 6.3 | 0.30] 250 0.8 
High mu triode. ..... Fs ecabeate ’ 
77 Tripleigrid. dens coach eke «elo 6-4 | Heat.|_-6.3 | 0.3 250 2.3 
Arnpsendidee.. teihee.cp acta san OS. AS. 250 0.1 
78 8-Grid.amp...... ui. ...4 ..| 6-4 | Heat.} 6.3 | 0.3 180 4.0 
250 | 10.5 
2A5 | Output pentode................] 6-2 | Heat.) 2.5 | 1.75] 250 | 34.0 
2A7 Pentagrid. .:..3...-€hfb.na) os ..| 7-2.) Heat.) 2.5 0.8 250 4.0 
GAT | Pentagrid. ....5....%%eh. ....| 7-2 | Heat.{| 6:3 | 0.3 250 4.0 
2B7 | 2-Diode pentode.... ; 7-2 | Heat.| 2.5 | 0.8 250 6.0 
6B7 2-Diode pentode { .uee)) 72 Op Heat. | 673 0.3 250 6.0 
864 Amp. and det....... ; so) | 4e1 ONCE iit 0.25 135 as 
90 ; 
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Type | Screen | Grid bias, 
No. voltage volts 
il 

55 20.0 

56 oP 13.5 

sa» 20.0 

57 100 3.0 

100 6.0 

| 50 1.0 

58 100 3.0 

59 Bs 28.0 
aA 0 

250 18.0 

64 67 1.5 

65 67 1.5 

67 as 9.0 

68 135 13.5 

69 JP 3.0 

-T1-A 43.0 

85 20.0 

89 20.0 

0 
18.0 
4.5 
29.0 
60.0 
22.0 
31.0 
39.0 
21.5 
4.5 
40.0 
11.0 
11.0 
6.5 
6.5 
14.0 
3.0 
i 40.5 
6.0 
6.0 
9.0 
11.0 

0 

0 
16.5 
10.0 
16.5 
2.0 
3.0 
6.0 
3.0 
3.0 
S 16.5 
3.0 
; 3.0 
I 3.0 
| 3.0 
9.0 
4.5 





Plate 
resist., Amp. 
ohms factor 
7500 8. 
9500 13.8 
EES ae 13.8 
1.5 meg. 1500 
mse Se: 1500 
3 meg. 1800 
800000 1280 
2500 6.0 
ASE 6.0 
45000 100 
350000 370 
320000 320 
8200 9.0 
64500 90.0 
20700 30.0 
1850 3.0 
8300 8.3 
3000 9.7 
82500 135 
15506 6.6 
3330 5.0 
1670 3.0 
6000 8.0 
5150 8.0 
5000 8.0 
41000 55.0 
10000 8.0 
2000 3.0 
8700 6.8 
4400 11.2 
12000 14.4 
3000 13.0 
2450 3.3 
8900 12.5 
8900 12.5 
5260 100 
47000 100 
10000 14.0 
10000 14.0 
100000 220 
30000 60.0 
75000 165 
91000 100 


1.5 meg. 1875, 
187. 


75 


1 meg. 1100 
600000 990 
7500 165 
300000 | .-..-- 
300000 : = 
800000 800 
800000 800 
as 8.2 
13500 8.2 


Mutual 
cond. 
p» mho 


1100 
1450 


1225 


600 
1600 
1200 
2220 
1050 
1000 
1100 
1400 
1450 
1620 


1570 
1635 
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TUBES (Continued) 
Power 


output 
m watts 


700 
300 
1500 


3000 


Low 
resist. 
ohms 


5000 
1500 
7000 


5350 


7000 
2350 
8000 


13000 


200000 
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Type 
No. 


Ose. & r. f. pwr. amp. 
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TRANSMITTING 


General information 


Description and use 


Osc. & r. f. pwr. amp. 
Ose. & r. f. pwr. amp. 
Osc. & r. f. pwr. amp. 
Osc, & r. f. pwr. amp. 


| Osa. & r. £. amp eases 


Shortwave osc....... 
Volt. amp. oo. ecrees 
A. F. pwr. amp...... 
A. F. or r. f. amp..... 

A. F. pwr. amp. or mod 
Shortwave osc....... 


Ose. & r. 
Modulator. . 
H. F. ose. & ‘amp.. 
Ose. & pwr. amp... - - 
Osc. or amp........ 
A. F. amp. or mod... 
Ose. or r. f. amp... . 
Ose. or. f. amp... .. . 





Cool- 
ing 
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Three- 
Oscillator or 
Max. d.c. volts 
G P. 
factor 
rent, Mod. 
ami Unmod 


































3.25] 25 1250 
3.85} 25 2500 
14.75} 350 15000 
52.00) 20 15000 
3.25) 12 1250 
3500) P12 a eee seve 
6.00) 16° See eee ts 
41.00) 40> eee ta 
41.00] 160 eee tere 
61,00) 4000 amt eo dure 
41,00] "40 =} «te ] 4. 4c. 
41.00] 40 | e..me | bas 
6.00) 16 i ol ead 
$.25/% 19 sis aenenl eters 
41.00} 40 |} .s... | +... 
3:00] © 125] see flee 
15.60) EL} Va ae 
3.25) 12. eeprom eres 
183.00) ~ 32.2 | sensei = d= 
9.75) 16.0) So aeen lem ase 
3:00) S420) Sex) PSs ee 
21,00} —<10.a¢) ae Pies ene 
34.00) 16 10000 
00/87) erent Ribs aad 
50 Od lltewiet Be pox eg 
10-:0-5| 2162 |) acetered Rees d- « 
10.0 3500 
1.25) 30.0 | Gineminhi ob- a5 
1, 25)ee 450 
2,50|~ 28:51) <a al [ames « 
3;25|= 20a) Sep eniape aes 
49. 38 7500 
52. 8 15000 
5. 2500 
5, 2500 
3. 3000 
8.75 2500 
52.00 20000 
207.0} 48 } .oes 20000 
52.00 15000 
52.00 7500 
325 22000 
25:00|4 D4 cee Ol fap 
SL. 0: [> LBs th eee a als obs 4 
11,03 |= 282.j]) 29.8 f9 f~ 
52; 0; | SSaa) Seams 
52.0: |5 #27 .0.8 
52.0) JR SOLa| abe petee Bs 
1.25 500 
3, 26|2 SBSH oe tie ap os 
14.75 2500 
pL ae a ee 
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Electrode 
r, f. amplifier Average characteristics 
ype | Max. | Max. | Normal |. Grid Plate Ave. a.c. | Ave., 
| plate diss. |r. f. grid} plate bias curr. plate resist.| G. M., 
watts | amp. | voltage | volts amp. ohms » mho 
| 

203-A 100 7.5 1000 10 0.072 6000 4200 
204-A 250 10.0 2000 32 0.125 6300 4000 
206 350 10.0 10000 0 0.023 300000 1170 
207. 10000 30.0 10000 310 0.750 3500 5700 
211 100 7.5 1000 50 0.072 3400 3530 
211-D, E 65 “fae 750 30 0.065 3200 3900 
212-D 250 Sa 1500 60 0.015 2150 7500 
220-B 10000 10000 250 1.500 8000 5000 
228-A 5000 5000 300 1.500 2000 8000 
232-A 25000 18000 450 3.000 7000 5700 
236-A 15000-- 15000 400 1.500 8000 5000 
240-A 10000 10000 250 1.500 9000 4450 
_ 241-A | 200 1500 100 0.200 2150 7500 
| 242-4 100 1000 . 80 0.085 3500 3600 
243-A 2000 10000 250 0.400 20000 2000. 
248-A 65 750 30 0.065 3500 3400. 
251-A 1000 3000 300 0.275 2500 4650 
261-A 100 1000 80 0.0725 3500 3400. 
265-A 100000 18000 550 8.000 2250 14000 
270-A 350 2500 150 0.200 1800 8900 
276-A 100 1000 80 0.125 3600 3300 
279-A 1200 Bie. ? 3000 300 0. 600 1800 5550 
520-B 5000 20 7500 300 0.400 4000 4000 
620-M jaws... !. me. 6000 400 0.800 1600 5000 
Dao). PN. .5. 425 SOM eek XL. 1. 28, eS. OR 

* 571. 5000 Si 3 3000 50 0.250 5000 3200 , 
831 400 10.0 3000 121 0.133 6450 2250 
ee | ae Rea 425 8g 0.0075 21500 1400 
842 15 sare 425 100 0.028 2500 1200 
S438 Na ot.... ee 500 40 0.025 4250 2000 
S450 1410,5....- ie 1000 147 0.075 1800 3000 
846 2.5 kw 30.0 6600 70 OSLSY SiN GTB.2E OT ORAISE 
> 848 10 kw 30.0 10000 1000 0.750 2400 3300 
849 400 10.0 3000 132 0.100 3200 6000 
851 750 10.0 2000 65 0.300 1400 15000 
852 100 10.0 2000 108 0.05 10000 1200 
853 250 de. J 2000 100 0.130 4100 2900 
858 20 kw 60.0 18000 155 0.750 8700 4800 
862 100 kw 60.0 18000 35 3.000 2800 17150 
863 10 kw 30.0 10000 20 0.750 7200 7000 
1652 5 kw 10.0 6000 235 0.750 2600 5400 
AW-220 150 kw ee 18000 1300 5.00 640 21000 
100-A 500 8.0 2000 0 0.175 7000 2000 
101-A 35 kw 50.0 1000 0 1.100 3000 6000 
102-A 150 30.0 7000 0 0.150 3000 1500 
| 348-A 10 kw 30.0 5000 0 3.00 2400 3300 
| 358-A 20 kw 60.0 15000 0 1.20 8700 4800 
: 363-A 10 kw 30.0 10000 0 0.80 7800 6400 
~. 510 15 i a eee ESC 0.06 5450 1550 
a ep ae or 1000 THOS te Saree 2100 2380 
504 250 OS BU eerie et 0.275 5000 5000 
500 5000 PO RM: ieeraehs 0.800 3800 3950 
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General information | — tor B 
Cathode Max. 
Ay} ver | Ou |ae ee fun plate _ 
~Model__|-. Desorption and-se tp Volt- rent, ore i eee 
19) 08 : age watts 
844 225 = ie = 15 
850 10.0 | 3.25 |, 1000 “1250 - 100 
860 10.0 EAE ! 2000 
861 11.0 | 10.0 3500 
865 75) 2.0 750 | 
DRJ-571 2.5 1.0 fe hy 
245-A 2.0 1.6 ari 
246-A 3.4 0.1 4 Nan 
254-A 5:0.) 3.2 A ae 
254-B 7.5] 3.2 Nae: 
259-A 2.0] 1.6 BOSS 
260-A 10.0} 3.2 2000, 
278-A 10.0 | 15.6 ig 
281-A 5.0 1.6 
282-A 10.0 | 3.0 
283-A Z| 2.6 
“GASEOUS RECTIFIERS — 
ae 
ae aximum dimensions Sai - ma Peak Maz! 
el 2 olt- - | inverse | Cur: | average 
Length Diam. | Type | abs Hes volt | amp amp. 
249-A 8.75 2.688 | Coat. | 2.5 7.0 6500 PA st eevt 
2538-A 6.813 2.188 |Coat.} 2.5 3.0 3500 OB) feds 
Obs 2 | ONG ee Pek. Coat. | 5.0 2020) lo tageae S07 1 be 
258-A | 8.938 2.688 | Coati} 215 7.0 6300 11S 5 bes bi 
263-A 10.750 3.250 | Coat. | 2.5 16.0 100 6.0 POUR: 
26exaee 2 OGRE Weel: Coat. 5.0 60.9) boson ts 12',.0)) e8NS 
267-A 11.000 3.875 | Coat.) 5.0 10.0 5000 2.5 
280-A 6.563 2:188 | Coat!) 2.5 3.0) OR 0.3. 
857 19,875 7)125 | Coat} 5,0 37.0 20000 20.08). | Mat 
866 6.625 2.438. | Coat. 2:5 5.0 7500 OB) eas Ses 
869 14.375 5.063 | Coat.| 5.0 20.0 20000 §.0}) |... 235 
871 4.500 1.187 | Coat. 2:5 2.0 5000 OSB) Betas? 
872 8.500 2.313 |Coat.| 5.0 10.0 7500 Pa) ye eae 
985 4.625 1.750 | Coat. 5.0 0.5 500 ONT ae ees aA 
PJ-26 14.375 5.063 | Coat. 5.0 20.0 20000 10.0. 2.5 
PJ-28 6.625 2.438 | Coat. 2.5 5.0 7500 2.0) 0.5 
FG-15 19.875 7.125 | Heat.| 5.0 37.0 20000 40.0 10.0 
FG-19 8.500 2.313 | Coat. 5.0 10.0 7500 5.0 1,25 
FG-26 7.000 2.438 | Coat. 5.0 7.0 1000 10.0, 2.5 
FG-28 14.625 5.063 | Heat. 5.0 17.5 3500 75.0 12.5 
FG-32 7.000 3.000 | Heat.) 5.0 4.5 1000 15.0 2.5 
FG-42 29.375 10.125 | Heat. 5.0 80.0 15000 450.0 75.0 
FG-52 25.500 8.75 Heat. } 5.0 80.0 1500 600.0 100.0 
FG-64 4.625 1.1875 | Coat. 2.5 2.0 1000 0.5 0.12 
KI-605 5.000 1.438 | Coat. 2.5 2.0 5000 0.3 0.2 
DKI-606 25.000 18.000 Mercury pool 3- “phase 5000 50.0 20.0 
KI-620 9.000 3.25 Coat. | 5.0 5000 10.0. 4.0 
DKI-624 19.75 7.125 oat: 5.0 40 0 5000 65.0 25.0 
KI-625 14.375 5.125 Joat. 5.0 20.0 5000 22.5 10.0 
KI-626 6.75 2.438 | Coat, 2.5 6.0 5000 1,2 0. 64 
82 4.688 1.813 Coat. 2.5 3.0 1400 0.4 0.12 
83 §.375 2.063 | Coat. 5.0 3.0 1400 0.8 0.25 
KR-1 4.25 1.563 Heat. 6.3 0.3 500 0.2 | 0.05 
BA 4.625 2.4388 ares be 5 850" Oh us sles 0.85 
BH 4.625 1.813 85D | i. Sean 0.12 
BR 8.75 1.563 600) US. 0.05 
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—- fe ote Max. peak i eae peak 
‘ Current, inverse > |) plate current 
Type Voltage amp. volt. amp. 
Tung. 22.0 52.00 50000 7.500 
Thor. 10.0 O20 atl Gh... 0.150 
Coat. 6.0 0 BYR. has 0.025 
Thor. 10.0 3.25 3500 0.600, 
“Thor. 10.0 8.25 7500 0.600 
Tung. 11.0 14.75 50000 0.750 
Tung. 22.00 24.50 50000 2.500 
Coat. 14.0 G200'S it ak ates 0.250 
Tung. 2175 STOO. lo sateen 3.500 
Tung. 21.5 ML OD ine Mais iva. 2.000 
Thor. 11.0 pia! ee ly Sees 1.000 
Tung. 20.0 61.00 5.000 
Coat. 5.0 2.00 + ye 0.150 
Coat. 5.0 2.00 550 0.135 
Coat. 7.5 1.25 700 0.085 
Tung. 11.0 14.75 4000 0.250 
Oxide 5.0 0.25 600 0.040 
Tung. 5.0 2.20 3000 0.010 
Tung. 5.0 2.50 7500 0.015 
Tung. 5.0 4.59 15000 0.025 
Tung. 5.0 5.50 30000 0.035 
Oxide 2.5 4.00 750 0.450 
Oxide 2.5 4.00 ~ 1500 0.450 
Tung. 10.0 10,00 50000 0.200 
Tung. 10.0 50.00 150000 0.100 
Tung. 10.0 10.00 140000 0.200 
Tung. 10.0 10.00 230000 0.100 
Tung. 10.0 10.00 125000 0.300 
Tung. 10.0 14.50 75000 0.300 
Tung. 10.0 14.50 140000 0.300 
Tung. 9.0 32.00 100000 1.000 
Tung. 12.5 32.00 150000 1.000 
Tung. 20.0 25.00 140000 1.000 
Tung. 10.0 10.00 75000 0.300 
Tung. 28.0 51.00 60000 6.500 
Tung. 11.0 - 25.00 30000 1.250 
Coat. 2.5 3.00 1400 0.400 
Coat. 2.5 5.00 500 0.250 
Coat. 2.5 5.00 7500 0. 600 
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GRID-CONTROLLED RECTIFIERS _ 
Thyrations, Grid-glow Tubes, Ete... 


a 
- 1 




















Maximum 
* 5 Cathode = 
dimensions “Max. -| Max. Maxton 
Model - peak peak | average 
voi] Car hi cae a eee 
Length Diam. | Type olt- | rent, vor 
B80) arin 
256-A 4.875 1.8125 | Heat. 923,11 1:75 1) ch eee 
269-A 4.5625 | 2.375 | Coat. 9-2-1 0155 |)". dane do heen 
277-4 6.75 2.0625 | Heat. 5.0| 2.0 350 OP le a a 
KU-610 6.5 2.4375 | Coat. 2.5 | 6.5 1500 0.80} 0.40 
DKU-632 | 5.75 2.125. | Coat. 2.5 | 2.0 1500 0.30 | 0.10 
KU-618 5.75 9: 1255n| Coldgnl..216.8|1-csc 800 0.1 0.015 
DKU-622 | 19.75 7.125 | Coat. 5.0 | 40 5000 | 65 25 
DKU-623 | 14.375 -| 5.125 | Coat. 5.0 | 20 5000 | 22.5 | 10 
KU-627 7 2.4375 | Coat. 251 6 5000 1.2 0.64 — 
KU-628 9 3.25 | Coat. 5.0 | 11.5 5000 | 10.0 4.0 ¥ 
FG-17 6.625 | 2.4375 | Coat. 2:51; -5.0 2500 2.0 0.5 4 
FG-27 7 3 Coat. 5.0 | 7.0 1000 | 10.0 25 
FG-29 14.625 | 5.0625 | Heat. 5.0 | 17.5 3500 | 75.0 | 12.5 
FG-33 8 3 Heat. 50] 4.5 1000 | 15.0 2.5 
FG-37 7.5 3 Heat. | 115.0 | 0.2 1000 | 15.0 25 9 
FG-41 17.625 | 5.0625 | Heat. 5.0 | 17.5 15000 | .75.0.| 12.5°7 
FG-43 30.25 10.125 | Heat. 50 | 80.0 | 15000 | 450.0 | 75.0 
FG-53 28 8.75 | Heat. 5.0. | 60.0 1500 | 600.0 | 100.0 
FG-57 7 3 Heat. 5.0} 4.5 1000 | 15.0 2.5 
FG-65 4.625 1.1875 | Coat. 25} 2.0 1000 0.5 0.125 
FG-67 7 3 Heat. 5.0 | 4.5 1000 15.0 2.50 
FG-81 6.625 | 2.4375 | Coat. 2.5 | 5.0 180 2.0 0.50 
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oT 7 BASE CONNECTIONS 
~~ Looking at Bottom of Tube 
_ Symbols: D, Diode Plate; F, Filament; G, Grid; G1, Inner 


Grid; G2, Screen Grid; G8, Suppressor Grid; H, Heater; 
K, Cathode; NC, No Connection; P, Plate. 
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raat ek viiertales FOR TRANSMISSION UNITS © 

















































Decibels . I Daapeie ; 
For Amplf’n Afttenu’n | For: 

current For ratio. ratio current 

Poor power iene 0 ot 

voltage | ratio voltage 

ratio ratio 
== 

4.5 2. 0% 0. 
0.1 0.05 1.012 0.989 4.6 2. ny 0. 
0.2 0.1 1.023 0.977 4.7 2. is 0: 
0.3 0.15 1.035 0.966 4.8 2. sie 0. 
0.4 0.2 1.047 0.955 4.9 2. 1. 0. 
0.5 0725 1.059 0.944 5.0 2. to 0. 
0.6 08-7 1.072 0.933... Bul 2. i: 0. 
0.7 0.35 1.084 0.923 5.2 2. i 0. 
0.8 0.4 1.096 0.912 5.3 2% Lt 0. 

1 0.9 0.45 1.109 0.902 5.4 2. le 0. 
1.0 0.5 1.122 0.891 5.5 2. A. 0.55 
Hot 0.55 h. 135 0.881 5.6 2.809) MiG 0. 
218 016 1,148 0.871 i Ve 2.85 ae 0. 
1.3 0.65 1.162 0.861 5.8 259°") chs 0. 
1.4 0.7 4.175 0.851 5.9 2.95 hal. 0. 
1.5 0.75 1.188 0. 841, 6.0 3.0 aio 0. 
156) \nOreen |) U.202NOnS32 6.1 | 3.054% 2. 0. 
7 0.85 1.216 0.822 6.2 3.1 2. 0. 
1.8 0.9 1.230 0.813 6.3 3.15 2, 0. 
1.9 0.95 1.245 0,804 6.4 3.2 2. 0. 
2.0 1.0 1.259 0.794 || 6.5 3.25 /),, 2: 0. 
2,1 1.05 1,274 0.785 6.6 3.3 2. DO: 
De Der Mater 1.288 | 0.776 @.7 | 3.3BNlP ee 0. 
233 115 1.303 0.767 6.8 8.4 \ Rei 0. 
2.4 b2 1.318 0.759. 6.9 8.45 | 2 0. 
2.5 1.25 1.334 |° 0.750 7.0 3.5 2. 0.447 
2.6 1.3 1.349 0.741 io 3.55 2. 0.442 
a 1,35 1.365 0.733 7.2 3.6 2. 0.437 
2.8 1.4 1.380 On 2a Me 3.65 2. 0.4382 
2.9 1.45 1.396 0.716 7.4 3.7 |2 0.427 
8.0 | L.5 1,413 0.708 7.5 3.75 2 ) 0.422 
8.1 jh ¥.55 1.429 0.700 7.6 3.8 23 0.417 
3.2 |\1c6 1.445 0.692 Pat 3.85 \ (2. 0.412 
3.8 1.65 1.462 0.684 7.8 3.9 2. 0.407 
$.4 /a.Z 1.479 | 0.676 7.9 | 8.95 | 2. 0.403 
3.5 1.75 1.496 0.668 8.0 4.0 2. 0.398 
3.6 1.8 1,514 0.661 8.1 4.05 2. 0.394 
3.7 1.85 1,531 0.653 8.2 4.1 2. 0.389 
3.8 1.9 1.549 0.645 8.3 4.15 2. 0.385 
3.9 1.95 1. 567 0.638 8.4 4.2 2. 0.380 
4.0 ||2.0 1.585 0.631 8.5 4.25 2. 0.376 
4.1 2.05 1.603 0.624 8.6 4.3 2. / 0.372 
4.2 B71 1.622 0.617 8.7 4.35 2. 0.367 
4.3 2.15 1.641 0.610 8.8 4.4 Zz 0.363 

i 4.4 2.2 1.660 0.603 8.9 4.45 2. 0.359 
4.5 2.25 1.679 0.596 9.0 4.5 2. 0.355 
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HANDBOOK OF CHEMISTRY AND PHYSICS 1 
CONVERSION TABLE FOR TRAN SMISSIONA a WHOTS 4 
(Continued) ans 
Decibels Decibels 
a tae Ror Amplf’n | Attenu’n ees Hor Amplf’n| Attenu’n 
a power ratio ratio on power ratio ratio 
voltage | ratio voltage | ratio 
ratio ratio 
19.0 9.5 8.91 0.112 55 27S 562. |0.00178 
19.1 9.55 9.02 0.111 56 28.0 631. |0.00158 
19.2 9.6 9.12 0.110 57 28.5 708. |0.00141 
19.3 9.65 9.23 0.108 58 29.0 794. |0.00126 
19.4 9.7 9.33 0.107 59 29.5 891. |0.00112 
19.5 9.75 9.44 0.106 60 30.0 1000. |0.00100 
19.6 9.8 9.55 0.105 61 30.5 1120. |0.000891 
19.7 9.85 9.66 0.104 62 31.0 1260. |0.000794 
19.8 9.9 9.77 0.102 63 3115. 1410. |0.000708 
19.9 9.95 9.89 0.101 64 32.0 1580. |0.000631L 
20 10.0 10.00. | 0.100 65 32.5 1780. |0.000562 
21 10.5 11.2 0.0891 66 33.0 2000. {0.000501 
22 11.0 12.6 0.0794 67 33.5 2240. |0.000447 
23 11.5 14.1 0.0708 68 34.0 2510. |0.000398 
24 12.0 15.8 0.0631 69 34.5 2820. [0.000355 
25 12.5 17.8 0.0562 70 35.0 3160. |0.000316 
26 13.0 20.0 0.0501 ype 35.5 3550. |0.000282 
27 13.5 22.4 0.0447 72 36.0 3980. |0.000251 
28 14.0 25a. 0.0398 73 36.5 4470. |0.000224 
29 14.5 28.2 0.0355 74 37.0 5010. |0.000200 
30 15.0 31.6 0.0316 75 37.5 5620. |0.000178 
31 15.5 35.5 0.0282 76 38.0 6310. |0.000158 
32 16.0 39.8 0.0251 77 38:5 7080. |0.000141 
33 16.5 44.7 0.0224 78 39.0 7940. |0.000126 
34 17.0 50.1 0.0200 79 39.5 8910. |0.000112 
35 17.5 56.2 0.0178 80 40.0 | 10000. |0.000100 
36 18.0 63.1 0.0158 81 40.5 | 11200. |0.0000891 
37 18.5 70.8 0.0141 82 41.0 | 12600. |0.0000794 
38 19.0 79.4 0.0126 83 41.5 | 14100. |0.0000708 
39 19.5 89.1 0.0112 84 42.0 | 15800. |0.0000631 
40 20.0 | 100. 0.0100 85 42.5 | 17800. |0.0000562 
41 20.5 | 112. 0.00891 86 43.0 | 20000. |0.0000501 
42 21.0 | 126. 0.00794 87 43.5 | 22400. |0.0000447 
43 21.5 | 141. 0.00708 88 44.0 | 25100. |0.0000398 
44 22.0 | 158, 0.00631 89 44.5 | 28200. |0.0000355 
45 22.5.) 178, 0.00562 90 45.0 | 31600. |0.0000316 
46 23.0 | 200. 0.00501 91 45.5 | 35500. |0.0000282 
47 23.5. | 224. 0.00447 92 46.0 | 39800. |0.0000251 
48 24.0 } 251. 0.00398 93 46.5 | 44700. |0.0000224 
49 24.5 | 282. 0.00355 94 47.0 | 50100. |0.0000200 
50 25.0 | 316. 0.00316 95 47.5 | 56200. |0.0000178 
51 25.5 | 355. 0.00282 96 48.0 | 63100. |0.0000158 
52 26.0 | 398. 0.00251 97 48.5 | 70800. |0.0000141 
53 26.5 | 447. 0.00224 98 49.0 | 79400. |0.0000126 
54 27.0 | 501. 0.00200 99 49.5 | 89100. |0.0000112 
55 27.5 | 562. 0.00178 100 50.0 |100000. |0.0000100 
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LABORATORY ARTS AND RECIPES 


_ Many of the following recipes have been contributed by users of 
| the Handbook. To those who have cooperated in this way we 
extend our grateful acknowledgment. 


BLUING STEEL AND IRON 


The metal is cleaned with a potassium bichromate-sulfuric acid 
| mixture, then washed with ammonium hydroxide and rubbed dry. 
| Apply ammonium polysulfide until the desired depth of color is 
| obtained, allowing the object to dry after each application and 
_ rubbing briskly with soft clean cloth. The result is a deep blue 
| which may be made very nearly black by repeated applications. 
_ Rubbing with boiled linseed oil will deepen this color more. The 
finish thus obtained is very resistant to oxidation. 


CEMENTS AND ADHESIVES 


Acid Proof Cement 


1 
A handy acid resisting cement can be made by mixing sodium 
silicate and asbestos powder to the consistency of a thin paste. If 
allowed to dry for a day, the resulting cement will resist the strong- 
» est acids. 
2 
Barium sulfate 4 parts, water glass 3 parts, asbestos 1 part. 
Sodium fluosilicate or sodium fluoroborate is advised in addition 
when the cement is used on glass. 


Aquarium Cement 


1 
RL OPER RIRTAUNGD Ss eis Fep-oadtvy i <vslole ride ace crete eatloiic 10 lb. 
MCR GEPMRRE SAE Tes US Ae. Wiad 2c oP iyo hey «sis adap hte Je 1 Ib. 
ERNE GRA Frees okt) -Siug orcas scevracegsci dita she bigo'iaca,ter conateh 1 Ib 
SURE rh 1 oo 1 of aren bard is Paciead ML) Ait 6 4 oz. fl 





Mix with boiled linseed oil to the proper consistency. Lamp black 
may be added to give a gray color. 


2 
UGK MOnE glOEpe ay del. Ot DoMlW Ratio ee. Bh 3 parts 
ioArcarin emai. i elise, 1G STORE ye 7 parts 
ere naan erie cere HilsS lo nL Si boe 10 parts 
Panvaerccerosin Wiimote wrath wa eh leas 1 part 


Cement for Cellophane 


|_ The following is said to be a very satisfactory glue or cement for 
cellophane: 


Gum acacia (gum arabic)......... 16.5 parts by weight 
ERC en wha d reds © «isis dvinhcioctan’ ; 29.5 parts by weight 
VS A et ee Te eer ae oe 49.5 parts by weight 
Formaldehyde (40 %)............ 4.5 parts by weight 





Red) + eee ts oe ew eee eS, ee 


























i444 Cupric Oxide'Cement (91) 1 

For a strong adhesive cement for attaching metal articles toe 
other or for cementing glass, a’ paste of cupric oxide and phos 
acid is very satisfactory! The cement is adhesive, strong and 
quite rapidly. sry belwoodos Tiere se Ba 
‘De Khotinsky Cement — 

DFE 1 i 1 3o19 BF bebo: 

About 70 grams of light brown orange shellac is added 1 all 
amounts to 30 grams of heated pine tar. The mixture is stirred at 
frequent intervals for a period of two hours (or four hou | nd main: 
tained at a temperature of 130° C. or slightly lower: (The longer 
heating period gives a cement that is suitable for high vacuum 
work.) The product may be tested at intervals by dropping some 
of it into cold water and then subjecting it to bending pressure 
Under such treatment, the product should not bend but break with 
a conchoidal fracture. ; - ad 

If a harder product is desired, 85 grams of light brown shellac 
may be mixed and heated with 30 grams of pine tar. 

The finished product, while still warm, may be spread on a stone 
slab or a smooth surface and rolled into small sticks. : 

This sealing cement will be found useful whenever two pieces of 
apparatus are to be cemented together. The cementing is effected 
by warming the surfaces and applying melted cement. The 
seme of the cement may be facilitated by softening it with 
alcohol. 





2 


A handy water-proof laboratory cement of the type “ Kotinsky 
Cement”’ is made from: 


Dry yellow or orange shellac......... 3-parts by weight 
Pine tare ike skeet Say Sas ae ‘.... 1 part by weight 


Place the shellac in a double boiler using water in the outer 
member. Add the pine tar and permit to digest with occasional 
stirring until the mass is homogeneous; this will take about five 
hours. Pull out like taffy and make into sticks. The cement can 
be made harder or softer by varying the amount of tar. / 


General Hints 


Glues of all kinds are useful for wood, leather, paper and glass, 
where the joints are not required to be waterproof. 

For waterproof joints of nearly all substances, including metals 
shellac may be used. Flakes of solid shellac may be used with heat 
or it may be used as a solution in alcohol. - 4 

Kotinsky cement, Chatterton’s compound and other resinous 
cements are used for similar purposes and in the same way as solid 
shellac. Glass cells made up with compounds of this nature may 
be made impervious to alcohol by painting over the joints with 4 
rubber cement made by melting up small pieces of rubber tubing 
and adding carbon disulfide to make a thin syrup. 

For celluloid a cement made by dissolving celluloid shavings i 
acetone is recommended. \ 

Brass fittings are usually cemented on glass tubing with sealing 
wax. The glass tube should be wound with thread or twine to” 
secure a close fit. The glass and the brass fitting should be warmed 
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tly above the melting point of wax. (Thick or pressed glass 
should, be warmed slowly.) Wax may be applied to both parts 
ppd e thread. well saturated with the melted wax. Enough 

ould be used to insure filling the space completely. Join the 





- parts while the wax is very soft and clamp in position until it is 


thoroughly cold. ) 

For optical purposes, cementing glass, etc., Canada balsam is 
universally employed, and makes a permanent and nearly invisible 
joint. 


Laboratory Adhesive 


; ' Nitrated cotton (3:seo)2wb. os. aoveolags oy, 20 grams 
_inonbuteated cottons(30"sec)').0) 182 YELL 10 grams ~ 
Make up a solution of: 

» |. Di methyl] ketone (acetone)..... 100 = milliliters (c.c.) 

Pry acetate toro Uses, 45 ~ milliliters (c.c.) 
‘Methyl acetate.) .2. 0.255.012. 15-~ milliliters (c.c.) 
inabethyleacetates 2aees 2) 6. 15 milliliters (c.c.) 
jp ihthylabietate wrk er. 28 OT 1.5 milliliters (e.c.) 


=~ *1 above of castor oil is a substitute. 


Using the latter solution as solvent, add the above mixture of the © 
two cottons until the solution is of the consistency of syrup. " Dis- 
solving the cotton takes about two hours. _ If the mixture is too 
thick, a little more of the above solvent, which should be kept on 
hand, is added. _ 

The above solution should not blush when applied to any surface. 
It should dry quickly into a tough film which is stable over a long 
period owing to the plasticizer, ethyl abietate. 

The ‘above is useful for cementing cross hairs, coating labels, 
sealing rubber ‘to tubing, etc. 

' In case a more flexible film is desired the amount of the plasticizer 
may be doubled. In case of blushing increase amyl acetate. 


Litharge Cement for Joining Metal to Glass 


‘In the preparation of tanks with glass sides or bottom, it is 
desired to make these water tight by cementing the glass to the iron 
frame or to repair the leaks that may occur. 


Tatharge (PbO)in. ola! odT . tow. {72 260 grams 
Glycerin solution (glycerin 2 parts, 
RICMELY Ghee. on a es op ee 100 milliliters (c.c.) 


Place the litharge in a mortar, add the diluted glycerin slowly 
while grinding. Mix thoroughly by grinding a short time. Heat 
will be evolved and the mixture will begin to set. While still soft, 
pour it into place and by means of a spatula work it into position 
as in the case of putty. Allow to stand for a day when it will be 
thoroughly hard. 

If desired, it may be covered with a layer of white lead or alumi- 


\__ num paint. 
Mucilage or Paste 
Gum. arabic (gum acacia). ...0..2. 0.2.00. eee 1 part 
DERE RESTOD wad. 25.Uhcai0e 4G) eta. te . oY 1 part 
ROE objet dys eorted «vies? . bse. coat. 4 parts 
PETE, BILD she (= Dhl s jac wn sx, aiale @ wis Bios gO. SOG 10 parts 
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Warm the gum arabic with some of the water until it has a 
jelly-like consistency. Mix the sugar and starch with enough 
water to make a smooth paste. Combine these two mixtures, and 
boil until the starch is clear. J ; 


Shellac Cement 
Dr Kuortinsky Typr 
(Benzene Resistant) 


Note: Most recipes for de Khotinsky cement call for pine tar, to 
the amount of 40 to 50%, as the material with which shellac is 
plasticized for the application in question. Recent investigation 
indicates that pine tar is inferior to the creosote plasticizer recom- 
mended below. : 

Prepare the plasticizer by mixing one volume of terpineol with 
three volumes of beechwood creosote (alkali-soluble)... Coal-tar 
creosote, not completely alkali-soluble, will not do.  - i 

Heat from 12 to 25 grams of the plasticizer to about 130° C. 
With constant stirring add 85 grams of shellac as fast as it dissolves 
smoothly. When the mixture is homogeneous, allow to cool until : 
it will barely flow from the vessel, and pour into molds which have 
been lightly but completely covered with petrolatum. The use of 
only 12 grams of plasticizer gives a very hard cement; 25 grams 
gives a very soft product. ) 


Shellac-Wax Cement 


(Benzene Soluble) 


FROST ote ech er tok «cg ee era ok ae on ee 35 grams 
SHeUWe roo sre, Po} ncause mapa ety acai eae a 20 grams 
BecswWax... c.f 54: nck Okttacewek ant Tce 20 grams 
Talc, fibrous (asbestine pulp).......... 0 to 30 grams 


Melt the rosin in a large (6 or 8 in.) hemispherical iron pan, add : 
the shellac and beeswax with stirring. Heat strongly with a large - 
Bunsen flame so that the temperature reaches 360° C. in six min- 
utes; then extinguish the burner. When. the temperature has 
reached about 275° C., add the tale, if any is to be used. Finally 
when the mixture is so viscous that it will barely pour from the pan, 
pour into metal molds which have previously been very thoroughly 
scoured with washing powder and thickly coated with aqueous 
dextrine paste which is still wet. The talc gives a more viscous 
cement at temperatures just above the melting point. 

} 


Transparent Sealing Resin 


A transparent resin which adheres well to glass, quartz and metals 
may be made by heating tegether equimolal quantities of phthallie 
anhydride and ethylene glycol for 24 hours at 200° C. The resin ~ 
softens at 95°-110° C. It is unaffected by water but slowly dis- 
solved by organic solvents and is particularly useful for high- 
vacuum seals. 


Vacuum Wax 


Wax for coating joints which may be used for ordinary vacuum 
distillations etc. where the temperature does not get too high: 

Melt together equal parts (by weight) of beeswax and rosin. 
The product is pliable and easily removed from apparatus by 
simply using hot water. 
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CLEANING COMPOUNDS AND METHODS 
Alcoholic Sodium Hydroxide Solution for Cleaning 


- Dissolve 120 grams sodium hydroxide in 120 ¢.c. water. Dilute 
to 1 liter with 95 % alcohol. 


Burette Cleaning Assembly 


A burette cleaning assembly may consist of a 300 c.c. beaker of 
cleaning solution mounted on a ring stand having a 7 X 9’ base. 
Higher on the stand is a clamp for engaging the burette to be cleaned 
and still higher a mounting of 3;’’ rubber tubing connected with an 
aspirator. The cleaning solution is heated, the burette placed with 
its top dipping into the cleaning solution while the aspirator tubing 
is slipped on the delivery end of the burette. When hot cleaning 
liquid has been aspirated to near the glass stopcock or pinch-cock, 
the cock is closed and the aspirator tubing slipped off, leaving the 
cleaning solution in the burette. After a minute or so, the cock 
is opened and the cleaning solution is allowed to run out of the 
burette, which will leave a uniform film if the burette is clean. 
The burette is transferred to a sink and after cooling is rinsed with 
tap and distilled water. By this means 50 burettes per hour may 
_be made ready for use. 
t 

Brown Stains on Burettes 


Brown stains left on the inside of burettes used for KMnO:z 
solutions may be removed by filling the burette with FeSO, solu- 
tion after which the liquid is removed and completely washed out. 
A convenient, ready for use, solution of FeSO, may be made by 
placing small nails in a dilute H2SO«4 solution, keeping the flask 
closed except for a hydrogen vent, thus preventing oxidation of the 
iron. " 


Cleaning Engler Flasks 


To thoroughly remove all of the carbonaceous deposit baked in 
the bottom of an Engler flask from gasoline distillation, place 2 
or 3 grams of commercial Na»SOs in the flask to be cleaned; apply 
heat directly to the flask from a Bunsen burner. Heat until all 
the carbon residue has been loosened. Cool, rinse and drain. 


Cleaning Fermentation Tubes and Other Glassware 


Fermentation tubes (used in water testing) and other glassware 
difficult to clean in the ordinary way, may be cleaned as follows: 

Moisten the inside of the tube with ethyl alcohol. Pour off the 
excess alcohol, leaving not to exceed two c.c. of the liquid in the 
tube. Add ten c.c. of concentrated nitric acid and let it stand. 
Soon a vigorous reaction takes place with the elimination of large 
quantities of nitrogen dioxide. When the reaction stops, wash 
with water. As some nitric acid may be blown out of the tube, 
it should be placed in a sink (preferably in a hood) until the reaction 
ceases. Do not close the tube. 


Cleaning Fluid 


An excellent solution for cleaning grease stains from cloth or 
leather consists of the following: 


Re UME eras eet akt ie, Alms lett tia. ACI i. od sen Oee 80 % 
CC teeter kt daha Pitre Gate video tart 16% 
Do MRALconol (EER) 6. < pisvaxud why ere ocdtc.an, eae 4% 
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Mercury ‘may be cleaned sufficiently for many laboratory pur- 
poses without distilling. Allow the mercury to fall in a fine spray — 
into a quantity of dilute nitric acid, 25 parts of acid to 75, parts of 
distilled water. After being passed through the acid one or more 
times it should be passed through distilled water and dried. Most 
of the water may be removed with a clean filter, and the mercury 
heated in a porcelain dish to about 110° C. To produce the spray 
the stem of a glass funnel may be drawn down so as to leave only a 
small opening for the escape of mercury or a glass tube with a 
ey point attached to a funnel with a tightly fitting rubber 
tube '* ee 
A three- to four-foot length of one-inch glass tube closed at one 
end and supported in a vertical position may be used to contain 
the acid solution. If a small glass tube be fused into the lower 
closed end of the large tube, and bent so as to stand up for a distance 
a little greater than 1/13.6 the column of acid solution in the large 
tube, a U-tube is formed in which a short column of mercury sup- 
ports the long column of acid solution. 

The end of the small tube should be bent over at the top so as to 
facilitate the delivery of the mercury and a short piece of clean 
rubber tubing with a pinch-cock put on at the start; as soon as 
mercury enough has collected in the bottom of the tube the pinch- ~ 
cock may be opened. The mercury will rise nearly or quite to the 
top of the small tube, and as the quantity increases will be delivered 
from the small tube as fast as it falls in the spray. cee 

The reversed end of the small tube should be short to avoid 
forming a siphon, which would completely empty the apparatus. 

An efficient procedure, especially if the mercury is greasy, 
consists in spraying the mercury by means of the above apparatus, 
first, through a dilute solution (10 %) of potassium hydroxide, then 
through dilute nitric acid (10-15 %) and finally through distilled 
water. : 


Cleaning Optical Surfaces for Silvering 
(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 


Probably the most important part of the silvering process is the 
proper cleaning of the surface to be silvered. —et 

The surface is thoroughly cleaned of grease or other organic 
matter by the usual methods, using alcohol or chromic acid. Then 
it should be carefully cleansed with strong nitric acid, the whole 
surface being firmly rubbed with clean cotton tied to a rod of 
wood or glass. Care should be taken not to injure the surface. 
Rinse with water, and then wash the surface thoroughly with a 
strong solution of caustic potash, rubbing with a cotton brush as 
before. Finally, rinse with distilled water, and keep the surface 
wet until it is placed in the silvering solution. If the distilled 
water wets the whole surface uniformly the cleaning may be 
sufficient; if it does not wet uniformly, the operations must be 
repeated. The fingers should not touch the edges of the glass 
during the latter cleaning operations, as a layer of organic matter 
is apt to spread over the surface and render the silvering uneven. 

Dr. Brashear recommends that the surface, after the washings 
described above, be rubbed with prepared chalk on a cotton wad 
until it is thoroughly dry and clean. It may then be put into the 
silvering solution at one’s convenience. 
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Cleaning Solution for Glass 


35 c.c. saturated sodium dichromate (technical) 
1 liter cone. sulfuric acid poured into the dichromate solution 


Avoid contact with the flesh or clothing. 
Cleaning Solution 


SiR cATOS HOSP ates. > 1. crops oho! s o/a.e wp ofe ohm ohip 2 02. 
‘ CHL. GaN OS) nD oe i 1.02. { 
PTAC CLE RUOL I. 55 See orgy rape voile, lsd Sp0 aie opecauoteceka 1 pint 


Soak apparatus in the warm solution 10-15 minutes, then brush 
with a stiff brush. 


Iodine Stains 


Iodine stains can readily be removed from clothing by washing 
the stain with a 10 % solution of sodium thiosulfate (‘‘hypo’’) in 
water. 





Paint Brush Cleaner 


GiKenbsene: tmassici:- oii lida. te. eeolapily. jes 2 pints 
| Mleid BCIG! pissy et oe nis - SOO ROBB, Gita 1 pint 
5, (2) Aqueous ammonia (cone.).........5-.0.6-- + pint 
Wenaturedialcohol sacri. he vad A. . (while + pint 


Stir (2) into (1) until uniform. To clean brushes, place in the 
mixture over night. Wash thoroughly with warm water. 


Removal of Carbonaceous Matter % 


A 10-15% solution of NaOH or KOH removes carbon etc. 
quickly. Rinse well with acid and H:20. 


Removing Carbon Deposits from Flasks 


. First rinse flask with acetone or carbon disulfide to remove traces 
of oil or tar. Add a few grams of magnesium nitrate. Heat 
gradually over a free Bunsen flame till water is all expelled and the 
magnesium nitrate melts. Rotate the flask to distribute the melt 

’ and continue the heating till the brown fumes of nitric oxide cease 
to evolve. Finally, cool and dissolve the residual magnesium oxide 
in dilute acid by boiling. 

Large deposits of carbon or tar will require a repetition of the 
above procedure. 


Removing Carbon Residue from Glassware 


Tri-sodium phosphate (NasPO,)........ 2 tablespoonfuls 
ys Fu) SE gig ell ei RR an rae a gP 1 tablespoonful 
DLR ee, ents Bots. s fds kos 1 quart 


Allow to stand in the solution for several minutes, brush off the 
incrustation and rinse with water. 


e COLORED LIQUIDS 


For rendering columns of water easily visible, add a few drops of 

~ one per cent alcoholic solution of fluorescein to a liter of water. The 

dilute solution of fluorescein is bright green by reason of its fluo- 
‘rescence, although colorless by transmitted light. 

A small quantity of an aqueous (1%) solution of uranine (the 
sodium salt of fluorescein) may be used in place of the alcoholic 
solution mentioned above. 
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If liquids showing color by transmission are desired, dilute 
aqueous solutions may be made with any of the following dyes: 


' Dye Color 
Erythrosine Pink ‘ 
EKosine Pink (green fluorescence) 
Rhodamine B Pink (red fluorescence) 
Ponceau 2R Scarlet 
Naphthol green Green 
Methylene green Bluish green 
Methylene blue Blue 
Methyl violet Purple 


CROSS HAIRS 


The spider lines which serve as an index in reading telescopes 
may be quickly replaced in an emergency by single silk fibers 
(from ordinary sewing silk) attached by soft wax. Single fibers 
may easily be removed from an untwisted strand. ; 

Spider web should be used in permanent work. The fibers 
of the egg nest of certain species are employed and may be ob- 
tained of most dealers in scientific apparatus. In mounting 
them the following suggestions may be useful: The cross hair 
diaphragm of the telescope should be removed and clamped in 
a horizontal position. A bow of brass wire, about No. 28, should 
be employed to stretch the fiber. A background of black velvet — 
makes the fibers more easily visible. With soft wax or other 
convenient adhesive ready on both tips of the bow, a fiber of 

# the required length is to be disentangled with tweezers and wrapped 
several times about the ends of the bow under tension sufficient 
to straighten the fiber. The fiber, now conveniently handled 
by the wire bow, should be cautiously lowered onto the diaphragm 
in the proper position, the wire left hanging. 

A small drop of shellac varnish applied at each side will hold 
the fiber in position as soon as it is thoroughly dry, after which 
the ends of the fiber should be cut away. 


DIALYZERS 


As a substitute for parchment and similar natural membranes, 
it has been found that those made from cellulose trinitrate are 
superior. Parlodion (DuPont) may be used, dissolving one part 
of the nitrate in 2 each of ethanol and ethyl ether. The water 
adhering to the Parlodion should first be removed (the shreds are 
preserved by covering with water), otherwise a clear solution will 
not be obtained. Cut the round end off a }’’ or 1” test tube, and 
dip the flared end of the tube into the alcohol-ether solution of 
Parlodion. Upon removing the tube from the solution a film 
will be found across the tube and after evaporation of the solvents 
the film will be found to be of sufficient strength to meet the pur- 
poses of a dialyzer. The liquid to be dialyzed is poured into the 
tube and contents are then set in a beaker of water. In a short 
time the working of the semi-permeable membrane will be shown by 
the rise of the level of the liquid inside the tube. 


EXPANSION OF GLASSES, TEST FOR EQUALITY OF 


In order to compare the coefficients of expansion of two pieces 
of glass, prior to sealing them together, melt the drawn out ends 
of each piece to beads; press these molten beads together with 
tweezers and draw into a thread. If the glasses can be sealed 
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together, the thread will be straight; otherwise, it will curve 
because of the different coefficients of expansion. ’ 


FLUORESCENT SCREENS 


For observations of the ultraviolet spectrum, moisten a small 
quantity of anthracene with water and brush a thin layer over a 
ground-glass surface. On drying most of the anthracene will 
adhere to the glass. The prepared surface should be placed so as to 
receive the radiation directly, glass being comparatively opaque 
to the shorter wave lengths. 


GLASS GRINDING FLUID 


DUS Sn ee ee 45 c.c. 
RENEE (Oty OXIME) oo kes ee rece owe. 22.5 c.c. 
MmnBHOr gems: Acs 3 i oot OP ES ee She mata 


To be used with powdered emery for grinding glass. 
For smoothing edges a sheet of emery cloth moistened with the 
above solution may be used. 
Plane surfaces should be ground on thick plate glass. 
_ For grinding glass stoppers use coarse emery, turn in one direc- 
‘tion, finish with fine emery. 


GLASS GRINDING MEDIUM 


Glycerin may be used instead of a camphor-turpentine mixture 
for a medium in which to suspend emery powder for grinding glass. 
Glycerin has body enough and is sufficiently viscous to earry the 
emery well, and besides this it is water-soluble, thus making it 
very easy to wash away the excess grinding agent when the job 
es or when it is desirable to make a close inspection of the work 

one. 


HEATING BATH 


A bath fluid at temperatures above 150° G. and which does not 
appreciably affect glass is prepared by fusing 10 parts of potassium 
nitrate with 8.5 parts of sodium nitrite. 


HEATING BATHS 


For uniform heating of reactions the following materials have 
proven satisfactory: 


For temperatures up to 100° C........ Steam 

For temperatures from 100° — 250° G. Crisco or Nujol 
For temperatures from 200° — 300° G. o-tolyl phosphate 
For temperatures above 250° C....... Wood’s metal. 


HECTOGRAPH FILLER 


Ingredients: } oz. of ground (dried) glue; 2 oz. of dried gelatine; 
18 fluid oz. glycerin. These amounts should provide sufficient 
filler for a pan 12” x 9” x 3”, 

. _- Mix the glue with water and digest it on a water bath (a double 
boiler may be used) until it has the consistency of cream and is 
thoroughly melted. Soak the gelatine in cold water till soft 
free it from as much water as is possible by pressure in a cheese- 
cloth and then melt it on a water bath or in a double boiler. Pour 
the three liquids together, and after they are thoroughly mixed, 
pour them into the pan. If any bubbles appear on the surface 
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of the filler, scrape them off with the edge of a piece of cardboard 
while the filler is hot. Do not use the filler until at least six hours 
after it has been poured into the pan. The materials gel slowly. 
Hep the pan level and covered until its contents is no longer — 
uid. 


HECTOGRAPH INK 


Violet 
Aniline violet..... 22.62.0055 + ee et eeene 1 oz. 
Hot. water: 22 cs.gcre 6 Sees eee ee ioe 7 oz. fi. 
On cooling, add: 
WN ce) Peps MENA Ae eos ae eek eee hee 1 og. 
Givoena? or os eee ae oe oats Mee od Aa + 02. | 
Carbolie acid (phenol)............+--++: a few drops 
Black 
Bhigrosime TON ol), NIMS IT Pe ee ee 1 part 
Aton) LA A Oe cay eee emer eho at asi Fo 14 parts 
GlycerinZels SIG GT Ae PRCT nes 4 4 parts 
HYDROGEN SULFIDE : 


Pure hydrogen. sulfide may be generated. by allowing distilled 
water to drop on aluminum sulfide. 


HYDROGEN SULFIDE SUPPLY > , 
Mix and heat slightly 3 parts by weight of sulfur with 1 part by 
weight of parafin. Then mix with sufficient shredded’ asbestos 
to make a porous mass. Partly fill an 8” Pyrex test tube, connect 
with delivery tube and safety bottle. Heat. Furnishes good 
supply of H»S. No leakage into the room as generation of H:8 
ceases as soon as heat is removed... Mixture keeps. Test tube 
may be heated over again until reactants are used up. 


INK FOR GLASS MARKING 


Barium. sullatex s. care oe syesact= he eres 15 parts by weight 
Ammonium bifluoride..... -. ..+6+++ 15 parts by weight 
"Ayamonium. sulfate neces t crease 0: «10 DARuaEEaE weight 
Oxnlicracid.witiveciial ais. aaostdanl > 8 parts by weight 
Glycerine htt 2 s/6i9- erie > Spore 40 parts by weight 
TA GOI bat cnt re eee rae Sas ve eae eae 12 parts by weight 


If too thick, add more water. If the action is too slow, up to 5 % 
of sodium fluoride may be added. Use ina hood or well ventilated 
room. 

LABEL PROTECTION 
Collodion for Labels on Bottles 

Dissolve 3-4 grams pyroxylin in 100 ¢.c. 1:3 mixture of alcohol 
and ether (25 c.c. absolute alcohol, 75 c.c. dry ether). 

First soak the pyroxylin in the alcohol, then add the ether. 

Labels for Bottles 


Labels should be written in India Ink. They can be made 
waterproof and durable by coating with a saturated solution of 
paraffin in benzene. 
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Lacquer for Protecting Labels 


An excellént lacquer for protecting labels may be made by dis- 
solving 20 grams of vinyl acetate polymer (Vinylite A) in 100 c.c. 
of a mixture of 3 parts of toluene and 1 part of 95 Galcohol. This 

‘lacquer forms a colorless, transparent film which resists most 
reagents very well. 


Protecting Varnish for Labels 


Typed labels may be protected by several coats of a varnish 
made by dissolving ordinary tooth brush handles in acetone. The 
quantity of solvent should be adjusted to give a convenient vis- 
cosity. The varnish is water and acid resistant. 


LOW MELTING ALLOY 
The following alloy, Wood's metal, melts at about 65° C.: 


nase Nae anda rail elle iil eda 50 parts by weight 
ee ae ce ee ek tO 25 parts by weight 
Ee 12.5 parts by weight 
Cie str Abella, So 9 pyatethbine ahtlabe th 12.5 parts by weight 


7 LUBRICANT, DRY 


Melt a quantity of paraffin and add as much fine flake or pow- 
dered graphite as is readily moistened by the melted wax. Cool 
and cut while soft into convenient sticks. 

This lubricant when rubbed on the surfaces involved, adheres 
and greatly reduces friction. It is particularly useful when one or 
both of the surfaces are of wood or other non-metallic substance. 


MILDEW PREVENTION ON LEATHER BOOK BINDINGS 


Make a 2% to 5% solution—not more than 5 %—of copper 
sulfate. Immerse a soft towel or cloth in this solution. Remove 
the cloth and thoroughly wring out: Then hang out to dry. 
When thoroughly dried, it can be used to rub leather bound 
books. One treatment of the cloth will easily take care of scores 
a a buneired volumes, and the leather will not. be marked by the 
chemical. 


MIRRORS FOR SPECTROMETER ADJUSTMENT 


A small square of thick plate glass with edges ground smooth 
and silvered on one surface affords a means of accurate adjustment. 

To avoid the necessity of frequently resilvering, which arises 
where the mirrors are in constant use, the following course is 
suggested: 

From selected German plate mirror 2 to 3 mm thick, cut two 
pieces of the same size, say 4 X 5 cm. Remove the protective 
layer of varnish or paint from both pieces by soaking in alcohol 
and rubbing with cotton, being careful not to injure the silver 
surface. From one piece remove every trace of varnish by repeated 
rinsing, dry and polish the silver surface thus exposed by stroking 
lightly with a chamois rouge pad. From the other piece remove 
the silver by nitric acid, wash thoroughly in distilled water and 

Cement the clear piece on the silver face of the other with 
Canada balsam. This is accomplished by placing two or three 
drops of Canada balsam in xylol (obtained in collapsible tubes) 
on the center of the silver face, and evenly lowering upon it the 
clear glass. The balsam should spread rapidly to the edges of 
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the plates. Minute bubbles of air in the balsam film are harmless; 
if large bubbles are present the plates should be slipped apart, 
cleaned with alcohol and the process repeated. 

The balsam will be sufficiently hard in a few days to allow the 
excess to be scraped from the edges and the plates bound together 
with lantern slide binding strip. Gentle heat may -be used to 
harden the balsam more rapidly. 


PHENOL (CARBOLIC ACID) BURNS 


To c. p. glycerin add bromine until slightly colored or saturated. — 
Keep in glass stoppered bottle and apply quickly to phenol burns. ~ 
ae promis reacts instantly with the phenol to form phenyl 

romides. 


POLARITY TEST PAPER 


Dissolve one gram of phenolphthalein in a small quantity of 
alcohol. Add the solution ‘of phenolphthalein to 100 c.c. of a 
10 per cent solution of potassium chloride in distilled water. Filter 
paper should be soaked in the solution and dried. A strip of paper 
moistened with water and placed in contact with the two terminals 
will show a bright red stain at the negative terminal. 


PURIFICATION OF ALCOHOL 


To remove aldehydes from alcohol intended for use in the prepa- 
ration of alcoholic solutions of sodium or potassium hydroxide, 
add to one liter of alcohol 5 to 10 grams of aluminum or zine and 
8 to 10 grams of potassium hydroxide; boil under reflux for 20 min- 
utes, and distil. Best results are obtained if an all-glass apparatus 
is used. Alcoholic solutions, prepared with alcohol so treated, will 
not discolor if the purification of the alcohol has been carefully 
carried out. 


RESISTANT PAINTS AND VARNISHES 
Acid Proof Wood Stain 


Solution No. 1 Solution No. 2 
125 grams of copper sulfate 150 grams of good fresh anilin 


ol 
125 grams of potassium chlorate 180 grams. of concentrated 
hydrochloric acid 
1000 grams of water 1000 grams of water 


Wood must be free from paint, varnish, grease or chemicals. 
Apply two coats of solution No. 1 boiling hot with a paint brush, 
allowing each coat to dry thoroughly before the next coat is applied. 
Then apply two coats of solution No. 2 in the same way. When 
the wood is completely dried wash off excess chemicals with hot 
soapsuds. Finish with raw linseed oil. Polish comes from rubbing 
the oil down well with a cloth or sponge. Whenever the tables get 
dingy again go over them with a coat of linseed oil and rub smooth. 


Resistant Coal Tar Varnish 


A resistant varnish is made from coal tar pitch as follows: 


Coal tar pitch i. hice tieliee's dele ees 65 parts by weight 
Phenol. .cictwawerk adstoy obit. sauna 5 parts by weight 
Benzene. mi. ilhiiay favteee soe’ 30 parts by weight 
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Resistant Paint 


_ The following paint when used on galvanized iron has been found 
to hold up well, without cracking or peeling in a three year’s test. 


- It can also be used on black iron, tin, copper, or stone such as is 


used for laboratory desk tops. It withstands dilute acids. 

Formula: Stir in 10 parts by weight of benzol into 30 parts by 
weight of ordinary thin coal tar. Then add with vigorous stirring 
10 parts by weight of Silica Black (a new product patented under 
U.’S. No. 1,940,352). 


SCALE POLISH 


To brighten up refractometer and polarimeter scales without 
injury to the metal rub with bone black or clarifying charcoal. 
A dry cloth with a little of the bone black is rubbed on the scale 
until a bright polish is produced. The divisions then stand 
out clearly and are easily read. The great advantage is that the 
fine lines are not worn away and no corrosive material is left to cause 
discolorations. 


SILVERING GLASS 


— BrRASHEAR’S PROCESS 


(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 

Two solutions are required, one, the reducing solution, should 
be prepared at least a week before it is used, and it may be made 
in large quantity and kept in stock’ with advantage; the other 
solution is to be prepared when used. - 


Repuctne SOLUTION 


memetedawatores 8) 0 SI Viera Vs 700 c.cm. 

Pure sugar (loaf, granulated or rock candy). . 80 g. 
When dissolved add 

mao nelmmanms 2 «dele lm 0d: Ne. OORT Os 175 c.cm. 


Strong nitric acid (sp. gr. 1.42)......... HS 3 c.cm. 
Add water to make........................ 1000 ¢.cem. 


For silvering, the mirror may rest face up on the bottom of 


.a suitable dish; it may stand on edge, or be supported in any 


manner, face downward, dipping into the: upper part of the solu- 
tion. In the latter case, the mirror may be fastened with wax 
to a stick laid across the dish, or it may be supported on glass. 
feet or on paraffined wood wedges. Dr. Brashear recommends 
that the mirror, if round, form the botton of_the silvering dish, 
which is completed by wrapping a strip of paraffined paper around 
the edge of the mirror, this being held in place by rubber bands or 
fastened with several wrappings of cord. 

._ Having selected a dish and support for the mirror, measure 
with water the quantity of solution ‘that will be required to make 
a layer a centimeter or two thick over the surface to be silvered. 
For each 150 ¢.cm. of final solution, 1 g. of silver nitrate and 
0.5 g. of caustic potash (purified by aleohol) «will be required. 
Dissolve the silver and potash separately, using quantities of water 
of the proportion of 100 c.cm. to 1 g. of the solid. Ordinary gradu- 
ates or flasks are the most convenient form of vessel in which to 
mix the solutions. Into the silver nitrate solution pour a few 
drops of dilute aqua ammonia. The solution will turn to a dark 
brown color; add ammonia little by little till the precipitate is 
nearly but not quite redissolved. Now add the potash solution, 
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when a precipitate will again be formed. This is to be nearly, bu 
not entirely, redissolved by the addition of more ammonia, a few 
drops being sufficient this time. After the ammonia has been 
added shake or stir the solution well and wait a minute or two to be 
certain that it does not entirely clear. If by chance too much 
ammonia has been used, a little silver nitrate is to be dissolved and 
added, a few drops at a time, till a permanent precipitate is formed. 
This excess of silver must be present, the solution showing a decided 
brown tint. The solution may be filtered, though usually this is 
not necessary. ; 4 
A quantity of reducing solution equal to about a twenty-fifth 
part of the solution just prepared is measured out. The mirror, 
having been properly cleaned and rinsed with distilled water, is 
placed in position. The reducing solution is poured into the 
silver and potash solution, and mixed by a quick shaking of the 
graduate or stirring with a glass rod; the whole is then poured 
into the dish. If the mirror is immersed face down, care is neces- 
sary to remove air bubbles; the mirror may well be immersed after 
the solution is in, being dipped in at one side first. If the mirror 
is at the bottom of the dish, after cleaning it is covered with a thin — 
layer of water, and the prepared solutions are poured into the disn 
without further trouble. In the latter case the dish must be rocke 
during the time of deposition. ’ 
The solution soon turns to a black color, which in a few minutes 
will turn to a brown; and when it becomes a light gray and the 
precipitate is flocculent, which may be in ten or fifteen minutes, 
the operation is at an end. If the mirror is allowed to remain — 
in the solution too long, the surface will have a bleached appear-| 
ance, which polishing will hardly remove. Remove the mirror, 
rinse with water, and carefully wipe off the sediment with a tuft 
of absorbent cotton. It is then set on edge to dry; a rinsing 
with alcohol will facilitate the drying, or all water may be safely 
taken up by pressing clean blotting paper over the surface. 
When dry, the surface may be polished, if necessary, with a 
small pad of chamois leather stuffed with cotton, on which is. 
spread a little rouge. Small, circular strokes of the pad, with 
light pressure, will soon bring out the deep luster of the silver. 4 
A uniform temperature of the bath and the glass, of about 
20° is essential to success. 4 
Since fulminating silver is liable to be produced by the action 
of ammonia on silver oxide, especially in a warm room, all solu- 
‘tions should be thrown away as soon as the silvering operation 
is completed. The used solutions may be poured into a large 
jar, in which is thrown some common salt; this causes the silver 
to be precipitated as the chloride, and about 90 per cent of the 
original silver may be recovered. 


Rocueitie SALts Process 


(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 

For depositing the uniform thin film of silver quired on the 
half-silvered glass of the interferometer, the following method 
is more suitable than the one described above, as the silver is 
deposited more slowly. If a thick film is desired, two or more 
successive deposits may be made, each of which may require an 
hour’s time. 

Dissolve 5 g. of silver nitrate in 300 c.cm. of distilled water, 
and add dilute aqua ammonia until the precipitate formed is 
nearly, but not entirely, redissolved in the manner explained in 
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the preceding method. Filter the solution and add water to 
make 500 c.em. 
_ Dissolve one g. of silver nitrate in a small quantity of water 

_ and pour into about half a liter of boiling water; dissolve 0.83 g. 
of Rochelle salts in a small quantity of water, and add to the 
boiling solution. Continue the boiling for half an hour, till the 
gray precipitate collects as a powder in the bottom of the flask. 
Filter hot, and add water to.make 500 ¢.cm. 

These solutions may be kept in the dark for a month or two. 

For silvering, equal volumes of the two solutions are mixed, 
and the glass is supported in the mixture in whatever fashion 
is convenient. Various methods are mentioned in the preceding 
article. The thickest possible deposit may require an hour’s 
time. A second deposit may be made upon the first if necessary 
to secure the desired thickness. The drying and polishing may 
be carried out as described above. 

A half-silvered film will be produced in about a minute; only 
experience can determine when the proper thickness has been 
secured. The glass appears as though it were very lightly smoked. 
A film that reflects a little more than half the light incident at 
45° is desirable for interferometer use. A simple method of 

sting is to look at two similar gas flames, one seen through the 

lm and the other seen reflected by it. It is well-to silver at once 
all four surfaces of the two plane-parallel plates of the interfer- 
ometer and to select for use that film which is of the proper and most 
uniform thickness. 


SOAP SOLUTION FOR SOAP FILM EXPERIMENTS 


Tie hve ekslet nd eWCoV ella of: Wk aa etl B= (0: oka aaa ernie (a 28 
PTI CRT Tee Cn ene 8 oz. 
PUTG CLV GCIIn = Stee MASE ae CRN EG 4 oz. 


Cut the soap in thin shavings and dissolve in the water. When 
the solution is complete, add the glycerin and mix very thoroughly. 
On standing the liquid becomes clear at the bottom. The clear 
portion may conveniently be removed by a siphon and preserved 
‘indefinitely. 


SODIUM FLAME 


An intense sodium flame is readily obtained by placing a small 
lump of rock salt in the center of the screen on a lighted Meker 
burner. 


SODIUM LIGHT 


Paper is to be soaked in a saturated solution of common salt, 
borax or other salt of sodium, and dried. When wrapped around 
a Bunsen burner, secured by a twist of wire and pushed up into 
the edge of the flame, a sodium flame of considerable intensity is 
obtained. As the ash of the paper breaks away it must be occa- 
sionally raised. Lithium chloride may be used in place of or with 
sodium salt to give the lithium line for spectrometric measurement. 
Sheet asbestos (thin) may replace the paper if desired. Since the 
asbestos is not consumed it is necessary to moisten the mantle with 
salt solution at intervals. 


SOLDERING PYREX GLASS TO METAL 


Dip the Pyrex glass tube to be soldered into a solution of chlor- 
platinic acid (or platinic chloride may be substituted) made by 


1909 






HANDBOOK OF CHEMISTRY AND PHYSICS 


preparing a mixture consisting of 0.2 gram of the acid with 5 c.c. 
each of alcohol and ethyl ether to which 4 or 5 drops of turpentine 
have been added. After dipping the tube, carefully burn all 
the adhering liquid away leaving a film of platinum metal. That 
film will serve to hold the solder to the Pyrex glass and in doing so 
makes a very satisfactory gas-tight joint for a metal to glass 
connection. 
































SOLDERS : 
vr ert pee ce Mr PE ed ee 
Composition by weight ; 
Tem- Metals for 
Pomnre when is Pe gieied 
-_ | Cop-] 7: Sil- of fusion us 
Lead | Tin per Zine | ver Gold 
i 1 188°C. | Lead Tallow ¥ 
3 5 176 Zine Zine chloride 
25% HCl 
2 Bal ttebectl coc tetas: sre fled O) Copper Zine chloride 
brass (neutral) or 
_| resin 
Tron Zinc chloride 
or NH;Cl 
2 Welles ell ersten as Fe, Cu, Borax 
55 45 880 Fe, Cu, Borax 
brass 
4.5] 0.5115.0) 229) 1005 Fe, Cu, Au, | Borax : 
6.5. 20 111 Ole .@ J 983 Fe, Cu, Au, | Borax , 
4 eg acl legs) LCS eeetetereeae Gold 
meet he 
STOPCOCK LUBRICANTS 


Seal for Ground Glass Joints 


Glycerin makes a very satisfactory seal for ground glass joints . 
to prevent leakage of petroleum ether, ethyl ether or any other 
fluid in which glycerin is insoluble. Glycerin on the ground glass_ 
surface prevents sticking and so allows for the easy dismantling 
of the apparatus. 

4 a 
Stopcock Grease | 

Shepherd and Ledig (J. Ind. Eng. Chem. 19, 1059, 1927) prepare 
stopcock grease from the following ingredients by mixing with con- 
tinuous stirring for 190 hours at 155° C., then placing the mixture in 
small 2 oz. containers, immediately chilling the contents on ice and | 
allowing to age for 10 days before use. For high vacuum: 31 parts 
crepe rubber, 24 parts white vaseline, 5 parts paraffin (m. p. 36° C.); 
for general lubricant: 6 parts crepe rubber, 7 parts vaseline, 1 part 
paraffin; for light lubricant: 10 parts smoked sheet or pale crepe 
rubber, 18 parts vaseline and 1 part paraffin (m. p. 30° C.). 


Stopcock Grease 


Black rubber (red or pure gum).........--....->» 1 part 
Paraiso < fee in sais 0c eie.s9 alm S30 aon et 2 parts 
WaAselinGe, Ce ccscc ue cc cele ce braie ae con see! sy ene 4 parts 


Melt the paraffin and vaseline together, add_the rubber slowly 
and in small pieces taking care not to burn the rubber. A larger 
quantity of vaseline may be desirable. 
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1} _ Stopcock Lubricant 


Petrolatum (500 grams) and raw crepe rubber (50 grams) are 
stirred together and kept in_an oven at 125°-150° C. for several 
- days, or until the mixture is homogeneous. 


Stopcock Lubricant 


Standard Viscous Oil No. 32 (Standard Oil Co. 
peeeisbbortis) to ct) ono. le buslade,. ad! 200 grams 
Aluminum 35 onan ie a Siete udtonom.edi i. 50 grams 


Dissolve the stearate in the oil, heated to about 150° C., and cool. 
This makes an extremely sticky, ropy, tough adhesive for ground 
glass surfaces. 


Stopcock Lubricant 


In the laboratory it is often desirable to have a stopcock lubricant 
that will not dissolve away with the ordinary fat solvents such as 
the hydrocarbons or chlorinated hydrocarbons. In some set-ups 
the ordinary stopcock greases are quite useless, and syrupy phos- 
phoric acid is very unsatisfactory. 

_ A paste of Bentonite (colloidal clay) and glycerin may be used 
for such a purpose. One can adjust the viscosity of the paste 
_ to suit his needs. Such a lubricant is entirely unaffected by the 
non-aqueous solvents, and even in the presence of water holds 
remarkably long, probably due to the fact that the Bentonite makes 
a jelly with either glycerin or water. In addition it has the very 
decided advantage of permitting a stopcock lubricant to be used 
at temperatures up to or even well above 100° C. The viscosity 
does not diminish very much with rise in temperature. 


UNIVERSAL WAX 


‘(1) A soft wax useful in the laboratory may be made by melting 
together paraffin, vaseline and paraffin oil in various proportions 
- according to the pliability desired. : 

_ (2) Another authority recommends equal quantities of beeswax 
and turpentine (by weight). It is customary to color the wax by 
_ adding finely-powdered Venetian red. 

(3) Melt together 1 part of Venice turpentine and 5 parts of 

beeswax. Color with vermilion. 
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PHOTOGRAPHIC FORMULAE 


Pure water, preferably distilled, should be used in all solutions. 
Chemicals should be dissolved in the order given. pte: eee 

Desiccated or anhydrous sodium carbonate and sodium sulfite 
are specified in the following formulae. If the crystalline forms are 
employed, a larger quantity must be used. 

Sodium carbonate exists in three forms: the anhydrous or desic- 
cated, NaxCOs; the monohydrate, Na»CO;3-H:O; “washing soda,” 
Na2COs-10H:O. If the monohydrate is substituted for the desic- 
cated, 1.7 times the specified quantity should be used. _ If the 
‘‘orystal’’? form NaszCO3-10H20 is substituted for the desiccated, — 
2.7 times the specified quantity should be used. ; 

Sodium sulfite exists in two forms; the anhydrous or desiccated, 
Na»SOs, and a form, Na»SO3-7H.O.. If the latter ‘‘crystal’’ form 
is substituted for the desiccated, 2 times the specified amount 
should be used. : 

Quantities required are given in both English and metric units. j 
The values are, in most cases, not interchangeable since the amounts 
of water are not the same. In deference to recent usage quantities 
of liquid are specified in millimeters (ml). The milliliter is 1.000027 
cubic centimeters; the units are, of course, interchangeable for 
pintagmep tic formulae. The U.S. avoirdupois system of weights — 
is used. , 

The following abbreviations are employed: 






anh. anhydrous 
C.c. cubic centimeter 
g gram . 
gal. gallon 
gr. grain 
liter 
min. minim : 
ml milliliter (equivalent to cubic centimeter, em or e.c.) ; 
oz. (av.) ounce (avoirdupois) : 
oz. fl. fluid ounce , 
ts quart : 
DEVELOPERS FOR PLATES AND FILMS 
When a time of development is suggested, it is intended to serve — 
as a guide only. Individual requirements as to density and con- ~ 
trast vary. Greater or less contrast may be obtained by developing 
for a longer or a shorter time respectively. 
Normal Developers 1 


Amipou (Diaminophenol hydrochloride) 


1 


J 
Water. citisw is 35 ob cee ees Ore eee 10 oz. fl. 1000 ml 
Sadium, sulfite, aml; ) cece atv creheabe tc alee un emcee 292 | 
Amidolvios oh) Fai LARS Me it Rae ae ener 30 gr. 729 
Potassiuia: DrOmMIdes 5.2 he's.) lene aha a ora = a 6-10 gr. 1.42g¢ — 


Amidol oxidizes so rapidly in solution that it is customary to 
make up this developer immediately before it is-to be used. The 
time required for development is from 3 to 5 minutes at 18° C. or 
65° F. : 
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ani tivwe ots ws f ad 7 , 2 : 

Stock solution of sodium sulfite may be prepared: 
idsare sulfite, A ace fer ee 2 oz. § 100g 
Potassimmmetabisulfites. oo. ene ayes se 0.5 oz. 25 g 
ARNE tary 0 BA er leach at rar 20 oz. 1000 e.c. 


~ Boil after dissolving in warm water. Developer is made when 
needed by adding dry amidol to the stock solution of sulfite which 
keeps for a long period. 


Stock solution of sodium sulfite............ 2 oz. 200 G.c. 
TAH oer eren fies erie ee RT ee eae ea 10 0z. 1000 c.c. 
JTF TG UL. 95.400 Re RI a 20-30 gr. 4.5-7 2 


ATHENON. See Glycin 
ELon-Pyro (Eastman D-7*) 
Stock Solution A 


Weterasbouy t2o-- Fy) (62° C.)to tole .. ethers Unie sn OU ken i@cee 
STO... epi ledge ae a ae eieeetnens Fy OZ 7.5¢ 

RPPPEEPOMIBINIIELE os os oe os vin cers cos we sects ta + oz. Lous 

SE eo ie oe ao. oh, Se so! die. 0p IA AE bo oz. 30° g 

Posasstam ‘bromides: i))..5i5.00 J 2 act. Wark & 60 gr. 4.2¢ 

Water tovmatkessiitos Syols toe OF api ew l 32 oz. 5 en | 
Stock Solution B 

PTE coe es ees ae ins. ve S fe ovsrgwie-de ania 32 oz. eat 

Sodium sulfite, anh FeO OOLRSEIOE seeGe le ys. 5 oz. 150 
Stock Solution C 

REMC Ve, 6 es ess «By OR wn sss. 32 oz. La a 

PereamiGHEDOnALe, SNh........-06eerdsanees 24 oz. Vie) wee 


For tray development take 1 part of A, 1_part of B, 1 part of C 
orks a of water. Develop about 7 to 9 minutes at 65° F. 
1 } 
For tank development take 1 part of A, 1 part of B, 1 part of C 
rete 13 parts of water. Develop about 9 to 12 minutes at 65° F, 
18 
This developer can be used for two or three weeks if the volume 
is maintained by adding fresh developer in the proportion of 1 part 
each of A, B, and C to 4 parts of water. It is usually necessary 
to increase the development time as the developer ages. 


Guyrcrm (Parahydroxypheny! glycin) 
Stock Solution 


RI ot vin cons vs see OATS MADE) e Aye a> 10 oz. fl. 1000 ml 


Bodmin /palitevanh, .... 4 60.6..065 0... 99) 800 gr: 68.52 
EE, OP es ee cc AeA 120 gr. oT ae 
Sodium carbonate, anh..........66...0.. 240 gr. 54.8 g 


For tray development dilute with 4 parts of water to 1 of stock 
solution. Develop 6 to 10 minutes. 


*For a complete collection of photographic formulae see ‘‘Ele- 
mentary Photographic Chemistry,’ Eastman Kodak Company, 
Rochester, N. Y. 
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For tank development use 15 parts of water to 1 of stock solution 
and develop 20 to 30 minutes. Glycin has better keeping qualities 
than any other single solution developer. The image is free from 
fog and stain and has a fine grain. : 


HybDROQUINONE : 
Woarter az ths ub utaiavtehscehs inane es eee 10 oz. fl. 1000 ml 
Sodium sulfite, ankle ors scl ae soaker os She 5052 
Pry droquinone niger reise oie he) cue ie fecs 50 gr. 1S ¢. 
Sodiumicarbonate, anh ty4..qeeateiec ss eke ke « 162 gr. ote Sz 


For use take 1 part of water to 1 part of stock solution. Thisisa 
slow acting developer. The temperature should not be allowed to 
fall below 60° F. (15° C.) as the developer becomes inert. 


Mertou 
AW ahOR AW ATID Speysk st siets 1c tes eke Sate ime ee epant ee 20 oz. 1000 e.e. 
Metolies eck Sdn are lest dare ein oats 150 gr. Ate. 
Sodiumysulfite,;anb hes acti toc a ee 1.25 oz. 63 g 
Sodium ‘carbonate, anh:ii/.3.....5..02.% 1,75 0%. 88 g 
PotaSsium bromides.wiees gio. eek de 16 wg ene wo Wt bys 


Always dissolve metol first. 

For use dilute with equal part of water for portraiture; for land- 
scape use two parts of water to one of stock solution. Gives detail 
without density except by prolonged development. 


Merroit-HypROQUINONE 
1 


Note: Elon may be used with hydroquinone in place of metol, in 
equal quantity. ; 


Solution A 
Witter? wie cic a «Bie bibs i kteer oer Clie bei ases «. 64 Ona 182058 Gc. 
Metolerisid.. he Sete Asda, ORAL Te 120 gr. 7.82 
Hydroquinonensiny tah, THON AOETTOLE 120 gr. 7.8¢ 
Sodium: sulfite, antes ase eee vee homer ale 2 02. big 
Solution B 
WVAGEDS cs c's ctaghtnatem's ain Situs ONS ob Ronee eden 16 oz. 455  _¢.¢. 
Sodiuny carbonate) anhiii.ni. SL. 2 oz. 57g. 


For use take A, 4 0z.; B, 1 oz.; water, 4 oz. 


2 (Eastman D-72) 


For tray development of roll films and film packs and press work 
on fast orthochromatic and panchromatic films and plates. 


Stock Solution 


Water (about 125° F.) (52° C.)............. 16; som ib00Mia.c; 
POs set issues yp ae ca pies §, cnc aut Sms Sc 45 gr. 3.1¢g 
Sodium sulfite, amnsyaes «306. ee ws ae we lioz. 45. g 
ELV ALOOUINONG sarc m aus eho care et obra aero: ccs 175 (gx: 12 .¢£ 
Sodium. carbonate; /anh ej...). } 0 ivk Hee 24 oz. 67.5 ¢ 
Potassium bromide... ...2:..... saber. Wie 27° gr. 1.9¢g 
Water, tonmakeuGll nue ie). 02 tia bye Saintes as 32 oz. Ay cal 


For general use take 1 part of stock solution to 2 parts of water. 
Develop for 4 to 6 minutes at 65° F. (18° C.) according to the con- 
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trast. desired. For greater contrast, dilute 1:1 or use without 
dilution. 


3 (Eastman D-61a) 
For general tray or tank use. 
; Stock Solution 
Weterid sock. nO ,.C.).s;- ahaiecrrieert se sree #0). 16 oz. 


500 g 
EPI he feo se bes oe sfaprind aeee aete 45 gr. 3.1¢g 
Sodium sulfite, abh... 24: feiw-eaitiies doves ine 30z. 90 g 
Stogbis ots tcp lithic  e e ern 30 gr. Deluge 
Map ROOION OS pine i cra - =o 0 2 AYARV SE clea uete sve es 85 gr. 5.9¢ 
MMI KEAPDONATG ANN. .2 505. ep ok Ae eee 165 gr. 11.5¢ 
PAIRED TOUIMOG ys: ccc ss ss ts ae Peeves es 24 gr. jy ate 
MCU PCR COUIMAKEG Sos 22 Ra ekdeMs «kee. vee 32 oz. 5 i oe | 


For tray use take 1 part of stock solution to 1 part of water. 
Develop for about 7 minutes at 65° F. (18° C.). 
For tank use take 1 part of stock solution and 3 parts of water. 
At a temperature of 65° F. (18° C.), the development time is about 
14 minutes. It is advisable to make up a greater quantity than is 
needed to fill the tank. If the developer in the tank is of normal 
strength, but the volume of solution has been reduced, add a suffi- 
cient quantity of the surplus solution to fill the tank. 
_ If the strength of the solution, as well as the volume, has been 
reduced, add a sufficient quantity of the replenisher (formula 
below) to adjust the development time satisfactorily. 


Replenisher Solution 
Stock Solution A 


MWaneriiabout l2o° WH.) (52° C.)..........2... 96 oz. 51a! 
i aE re ceo oic. es ws ea ee avout e stores es Sd) gr. 5.9 ¢g 
Au Soy Onis 0 a ar in ere oy Pee Be 6 \oz. ..180) g 
PRIMER TITUO a ait & = od iB ete eis eae Cokes Seles 65 gr. 3.82 
HIMEMRRTORDONO Accel hw cc bee ead aes x On aE: 11.9¢g 
Gh DOMIME 24. nsw ec cee esas TEN 45 gr. Juve 
MINER TOL COVIOA KG. i021 .cs ss cb oct er 4 gal. Gherk 
Stock Solution B 
MOCMIGATDONGAtC, ANN, .6 0.5 ce ss tees eee 8. on:55 240. -g 
UR MPECISICG 5... wee oof SUING ALIS oe 8 64 oz. re) | 


For use take 3 parts of A and 1 part of B and add to the tank of 
developer as needed. Do not mix these solutions until ready for 
use. . 


ORTOL 

Solution A 
Drtols,<. .. «(RGR Retrseretparameaae 140 gr. 16) 
Potassium metabisulfite............... 70 gr. 8 g 
imirbontcmee.s. x1. «lh ssotkcios-daets 20 Oz. 1000 c.e 

Solution B 
Sodium carbonate, anh................ 1.25 oz. 654 Ue 
Bedium@esuifite, anhie. |e. oes 8 1.75 oz 88 g 
Potassium bromide.................-. 10-20 gr.’ 1.1-2.3¢g 
Pe E rT sk fs alto aks att 20 oz. 1000 c.e. 
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For rapid developer take A, 1 part; B, 1 part.. For slower, so 
development take A, 1 part; B, 1 part; water, 1 part. sanction ED 


PARAMINOPHENOL 
Water, boiling 30 p20! >see volo) 0. 2820 'og521000'.c. 
Potassium.metabisulfite..- oc. ee Ae ee 60z. 300g 
Paraminophenol. )...\. 1... AOS BIOIe, | 2 oz. 100 g 
Add sodium or potassium hydroxide in small quantities to dis 
solve the precipitate first formed. = rir a 
For use take 1 part stock solution with 20 parts water. ; ey es 
Pyro > Jo +4 
1 cracls mn Bato 
Solution A sre istaw Dict 
Water te stad J oF, motigine Avera tog A 16 on. 455 Ct 
Oxalic acid: ...zeyeh: Sse ee ae See + 1D gr. 1" Gere? pO 
Pyrpgalli¢-geid 8 NOM Wie Loe LO TTB tS 1 oz. 28 g 
inn Solution B int Pa 
ACh Tyre WARE RR NRPCERR AT AAS Bar ny ea wei eetaeae 16 oz. 455. ¢.c. © 
Sodiumimsulfites anh, 2s ams iecpoilios an triwtie ae i, Ofte ROE AE 
| Solution C . . 
Water... .. . dott) ne tase Oe tetas 38 16 0z. 455 ee. 
Sodium carbonate, anhsa,. nackte: «ta ee loz Scere & 


For immediate use mix 1 part each of A, B, and C with 10 parts 
of water. 


2 
Hurter and Driffield standard developer for plate testing: 
PORTO T feta OE pes peed canta haat ie eee 8 parts 
Sodmim sulfite, Crystal... 5. ppc. ved boas + pees: Ghee 40 parts 
Sodnim carbonate, crystal....,..........--- skeet 40 parts 
Weather Go Male oi; 0.5 as «asec Pei reloel ge iol co eencac alee 1000 parts 


3 (Eastman D-1) 


Stock Solution A 
Sodinim: bisulfite, 1.55 ose desea a: Ker oh ee ees 140 gr. 


9.8 g . 
PUTO: sata tion gat tes oie eT SE ee Se oo Zig Qi ata 
FOPABSIUM) DIGIOLCG vic a shel ache fe Rms eh ee eel 16 gr. tee he 
Water topmake,, nye seth okt heat Ae 32 oz: ier 
Stock Solution B 
EC Ee acy hy Se TOTS RRO ole Cs - 32 oz 1 
Sathum‘sulfite;stdnh.Ve4 .<sk ok cin ee eck oe 3402. 105 g 
Stock Solution C : 
WGubOr ocpasirs ates Sere) do okele ee nok SBE nee eee 32 oz. ee} 


Sodium, carbonate, anh:./)...1. saemera em ee ee 2302. 7b: g 


For tray development take 1 part of A, 1 part of B, 1 part of G, 
and a parts of water. Develop about 5 to 7 minutes at 65° F. 
(18° Cy); > 
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For tank development take 1 part of A, 1 part of B, 1 part of C, 
and 11 parts of water. Develop about 12 minutes at 65° F. 
(18° C,).. ; 

; : 4 (Eastman D-90) 

Stock Solution A 


70g 
er Ce ocean ae cep Ay 38d 245. er. vg 
eernnrenterS TET a SS el ok cle sl sic's wane c 290 gr. 20¢g 
Wratersto ashe asiayts 6 3.) ove wane ntagusivebll col 3% oz” Lal 


Stock Solution B 


madwrm carbonate, anh........... (99 8005-04 SRS 2302. Tig 
RM ETECEESEO RTC 2) So. ses as o's oss cctuchttde 15 gr. lg 
aN eM TUE oa oc ars oo whe dip sacs as Clee 32 oz. il 


For average use take 1 part of stock solution A, 1 part of stock 
solution B, and 2 parts of water. Develop 4 to 6 minutes at 65° F. 
(18° C.). For greater contrast, use 1 part of A, 1 part of B, and 
1 part of water; for less contrast, use 1 part of A, 1 part of B, and 
4 parts of water. 


Developers for Special Purposes 


TANK DEVELOPERS 


1 Pyro 
Ui. 5. sc) re oe a 48 oz. 1360  c.c. 
Buen ewe. ANNO... oo cee ee ee! 115 gr. 7.52 
Pacmmmenarbonate, anh, ... oj. <2 < eat tenes 90 gr. 5.82 
OOM es ie cece ee eee 45 er. 2.92 
Dissolve immediately before use. Use full strength. 
Develop 15 minutes at 65° F. (18° C.). 
2 Pyro 
Solution A 
DMHtGE wees Sm Sone Set ol pink Pae Dna inns Sad beach 16 oz. 455 €-C. 
SLi 52 Sse oe Rigor hi le apa aie Raa 10 gr. 0.65 g 
i ME IO es ye 3a bls goed vend ctaaa bas ova ye ie ty LOK, 17,28 g 
s Solution B 
RRM, hv 1i,. e515 6. ale ose z Sates ve SHS. es 16 oz. 455 c.c. 
SUA REMEP EMULE GOS ADD. a a oo cd So dig sched onal alee ded 8o0z. 85 g 
Solution C 
bo i a aa 16 0z. 455 c.c. 
mri Carbonate, anh...........,...50.c0. 1 oz. 28 g 


For use take A, 1 part; B, 1 part; C, 1 part; water, 61 parts. 
Develop 30 minutes at 65° F. (18° GC.) for best results. 
For temperature 60° F. develop 35 minutes. 
For temperature 65° F. develop 30 minutes. 
For temperature 70° F. develop 25 minutes. 
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3 Pyro (Eastman D-79) viele Aes 20 
For negative motion picture film. 


Water acs hte ots eer a here eer ce 2.5 qt. 750 
Sodium sulfite; .anh-.2 sin oe en eetaaee oe 3.3 oz. 25 
PY TOS OI dante ate tote tate ate ene ars oats 145.8 gr. 2.5 
Sodium carbonate, anh... ...;.....5.25.- 291.6 gr. 5 
PoOtassiuuy bromide. eee ee ek. ae oes 29.2 gr. 0.5 
OY ber tO Te 6 iit Me ta) raises oaks eerie 1. gal. be 


Time of development: 9 to 12 minutes at 65° F. (18° C.). 


4 FElon-Hydroquinone-Pyro (Eastman D-75) 
A long life deep tank developer for roll film. 


Solution No. 1 





Water:(about 125° B2) (62%Ch) saves oe tt ee eee 16 oz. 500 c.c. 
Won eR ee hota FA ec Boer ete a eee 44 gr. 3 
Solution No. 2 # 
Water aboutlcog Ee)p Oen C)ee ier areas 16 oz. 500 e.e. 
Sodiuinvsuliite, a0. teat a eee ee eee 260 gr. 18 g 
Sodium: bisulhitte oie + ceca ee oe ee 1 oz. 85:gr. 4,, 36;g | 
Solution No. 3 E 
Wot water, (about 160S.)u(lol@>) ts ree 16 oz. 500 c.c. 
Sodium sulfite, anivGtt s /SaG = tet Sse ure. 260 gr. 18 ¢g 
Hydroquinone...ice.. eo hs ee eee ee 175 gr. 12¢ 
PY TO Ra es esc ere eccs a ae eRe ee re OR 44 er. 3g 
Solution No. 4 
Waternaboutelzberh). (p20... rience) eee eee 16 oz. 500 c.c. 
Sodium carbonate; anh’. .-2.- 600 ecceeno ce 2 oz. 175 gr. 722 


Mix each solution separately and add to the tank at once in the 
order given. 


When add water tormalke ar on er ene -aer-aeae eae 1 gal. 4] 


Develop 7 to 14 minutes at 65° F. (18° C.), in the fresh developer 
according to the contrast desired. Greater or less contrast may be 
obtained by developing for longer or shorter times than those 
specified. Avoid the use of galvanized ware when mixing, or trouble 
from fog will be encountered. Cool the mixture of the first three 
solutions, before adding the cooled solution No’ 4 to it, to avoid 
effervescence. 

For small seale mixing, that is, less than 1 gallon (4 liters), all 
the chemicals may be dissolved in the order given in one-half the 
total volume of water (125° F.) (52° C.) and cold water added to 
make up to volume. 


Replenisher Stock Solution 


Water (about 125°.8.)) (62° Givetemiat. 9). eee 64 oz. 21 
Flom ss. HSS OR aa ott e ael a cos ioe 3 oz. 15g 
Sodium wulfites@nh. sa.ccs ch oan 85 aks Uae ee 3 OZ. 90 g 
Sodium ‘bisulfite... .0.. ee. see eee 2 et te ee 2 OB. 90 g 
Hydroquimones, «24 «us, vip: lecsveg anise eine gee 1. oz. 30 g 
Sodium: Garbonste anh... «2. SS es ee 8 oz. 240¢g 
Water to malkeli Gut. oR00 100 eee oan 1 gal. 41 


Dilute 1 part of stock solution with 1 part of water and add to 
the tank as required. 
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5 Glycin 
net aa Stock Solution 
“Sate Va oe (G8 0 ee or re 60 oz. 1700 c.c. 
Poin rponates anh... 5... 1... ae 2 OX 57 g 
isin. .. + >a eer 0.5 oz. 14¢ 
Sodium sulfite, ne) or GR eR Bae etree eae A 0.5 oz. 4¢ 
. Dissolve in order. For use take stock solution, 6 parts; water, 


58 parts. - 
For temperature 60° F. develop 30 minutes. 
For temperature 65° F. develop 25 minutes. 
For temperature 70° F. develop 20 minutes. 


6 Glycin (Eastman D-78) 


OUUEET ue SNE ee ee 2.5 qe 750 c.c. 
CTE RMT OACATING bo ec we ye occ PS 8 eae 175 gr. 32Z 
Cann... 2. ar Sa ae ae ase wpa 32 
DOGIIMEGALDORALE, AMD se dsep ey de ee # Bol. re 62g 
INV GEOAIICG ONS, cons sn lens Sieh ayn by lee Qa Li gal. ri 


_ Time of development: 15 to 25 minutes at 65° F. (18° C.). 


Finn Gratwn DEVELOPERS 
1 An Automatic System of Development for Fine Grain 
This is done by the use of two solutions as follows: 


A 
Sess 0. .dce crate tatsns ta veroyatorenatateravematataver se OS 1 qt 
POET rte. 20. 2. So.5 gees ged Se ANS 95 er. 
REEMERGEEISEOCS. HON. 61.5... ey aids Swiss mera cte be 750 gr. 
Lil The GLO a) ots ae a EEL ea Sar ee ena 95 gr. 
B j 
Saturated solution of borax 4 


To mix solution A take one-half of the water, add the metol and, 

_ when dissolved, add one-half of the sulfite. To the other half of 

the water, hot, add the rest of the sulfite and, when dissolved, add 

the hydroquinone. Cool and add this second solution to the first, 
making solution A. 

To use pour enough of solution A into a tray to well cover the 
film or plate, add drops of saturated solution of potassium bromide, 
enough for the kind of material in use. Some do not require any, 
others do. Use only enough to keep the whites clear. Soak the 
film or plate in the A solution for at least two minutes, drain but do 
not rinse, and then soak in solution B for at least two minutes. 

| Rinse, fix and wash as usual. If a tank is used, the time in each 
solution must be at least two minutes after the tank is filled. It 
is necessary to give a full exposure as the high lights cannot be 

| over developed and the shadows will go as far as the exposure will 

permit. This system gives a gamma of about 0.7 and will be found 
to produce a very fine negative for enlarging. It is especially good 
for work in microscopic photography. 

These solutions are very concentrated and must not be allowed 
to go below 60° F. They can be used repeatedly and keep well. 
Results are best at about 70° F., but it makes very little difference 
between 65° and 80° F. 
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2 Elon-Hydroquinone-Borax (Eastman D-76) — 


For low contrast and greatest shadow detail on panchromatic 
films and plates. 


Water. (about 126° B:) (52° Cin. 5)... a ee 
Fila Bac Shah, estas ects reece ee ba wee ee a LO. 20a ee, Ores 
Sogium/sulfitesanh:. jee tc rence eats ee ‘So. 1Bz02. 400 ¢ 
Ev droquin Onewetenc sci cacratst Grecacr cack cscs Aenea 290 er. 20¢ 
*Borax.s tusst. 2). wollen Doble hel, ous 208k. Daa 146: grow 8 g 
'Wiatertonmakes oof ccc et een os oars chee 1. gakisec&t 


*Such as 20-Mule Team Borax. IG 


Use without dilution. For tank use, develop 15 to 25 minutes 
at 65° F. (18° C.) in the fresh developer according to the contrast 
desired; for tray use, decrease the time about 20 %. <A faster work- 
ing developer can be obtained by increasing the quantity of borax. 

Still finer grained results may be secured by adding potassium 
bromide to the developer. The maximum quantity which may be 
added without too great a loss of speed is 300 grains per gallon 
(20 grams per 4 liters). As bromide is added, it will be necessary 
to perenne both the time of development and the exposure for best 
results. 


Replenisher Solution 


Waters (aboutel25 Bt) (b2° 0.) ae ae 96 oz, 31 
OVO IAG. ee Ate co PRSae Facet eo a he CONGO AL Moy er See eee 175 gr. 12¢ 
Sodium sulfitepamiz:). 8. anaiivicn ows. ta saw adh 13t0z- 400g 
Hy droquinone. ite arcuate a cea ae 1 oz. 30 ¢ 
Borax: S.ineteivione >) pthc eee eee 2 oz. 290 gr. 80 £ 
Waterbormakens 4.3) 20 cee icene serena eas 1 galaw 4 


*Such as 20-Mule Team Borax. 


Use the replenisher without dilution and add to the tank to 
maintain the level of the solution. 


3 Paraphenylene Diamine 


Paraphenylene. diamine... s..05 +s s c= 01 ee 10 g 
Sodium sulfite, anhew. afi. to Tondeone.odnt 4a 60 g 
Tribasic sodium phosphate (10 %)............ 20 cic.. 
Potassium bromide (10 %)....05....00-0.-b06. 10 ce. 
Waiter .ciuiuias. bition wilichSe hie tok D. Se 1000 c¢.e. 


Develop one hour at 65° F. 
ConTRAST DEVELOPERS 
1 Developer of Line Work (Black and White) 
Also for lantern slides, or wherever increased contrast is desired. 


A 
Distilled Waterss. c. cee ccc ce des ce nee - eee 32 oz 
FivdroduinomGe casas) datem ste ae othe ieee 14 oz 
SOGLUmO SUHItC, BOD... «co brits uses hi cahe “antes ae 1” 08. 
Sulturic Her (COUG.) ees ae ake 49.2 ac 60 min. 

B 
Distilled water. ..,,.... +. age iRaloake si wee 82 oz. ts] 
Sodium carbonate; anh Wiis. 1s va SOL 1 oz. 
Potassium carbonate, anh......0.....0.-..0 8.05 3) 0z.« 
Potassium ‘bromride. su. 6 dum be Ua cena i. wor L8Ougr. 
Sodium ‘sulfite;’anh.;.... 0056 s0sls 1» «1 he Onan 3 oz. : 
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For tray or tank development, use equal parts of A and B without 
further dilution. Develop at 65° F. for 5 to 10 minutes according to 
exposure or density desired. 


2 Contrast Developer for Photomicrography 


Water (52°  , 2p ER caer 16 oz. 500 ¢,c. 
TG 5 a Shes) Uy” 14 gr. lg 
Sodium sulfite ies sss sae, «bre. tae 24 oz 75.2 
PE UreEMESMBEETION@ Ms SE. <5 5 2 53s sa. s tvs, op3 0605, 4p5,5.5.6 130. gr. 9¢g 
RCMUCATDONGALGIS.... 88. -ai cs. ae Al Se 360) 8.552018: 
PE IGHMRM TEI ITOLNIOD . 2 oie cic o.0,0 ion 4 anes 4 em wane 70 gr. 5g 
Waterto makpPal). 22 £25.14 datu sis acl aul. 21: 32. oz. 11 
3 Process Tray Developer 
Hydroquinone-Caustic Soda (Eastman D-9) 
Stock Solution A 
Wiatommabout.L2pe BH.) (52° °C.) icine ces cee 16 oz. 500 e.c. 
Boetite pisulitete (2%) scadiun.d). snoniumoiwb eh Z0z. 22.5¢ 
PEPeIPOGIEIIODG 2 ee. .j. 5. <5 2,6 ee Sh CORE Se oz. 22.5¢ 
PEMORPRRIE TAT DEOINIGO 2... we se ccs bas bn aac wee oz. 22.52 
OI RWERCIAtOAIDOKD? Sic fk eel asa eee bs 32, 0%. jae 
Stock Solution B 
SePEMR CRT Se, tt US OL ee ce tee So NOn tem ok 
Sodium hydroxide (caustic soda)............... LF'oz. 02°) £ 


Use equal parts of A and B and develop not more than two 
minutes at 65° F. (18° C.). Wash thoroughly after development 
and before fixing, otherwise stains and dichroic fog will result. 
“Development slows up greatly below 55° F. (13° C.). 

Cold water should always be used when. dissolving sodium 
hydroxide (caustic soda) because considerable heat is evolved. 
i hot water is used, the solution will boil with explosive violence 
and may cause serious burns if the hot alkali spatters on the hands 
or face. Solution A should be stirred thoroughly when the caustic 
alkali is added to it; otherwise the heavy caustic solution will sink 
to the bottom. 


4 Process Tank or Tray Developer 
Elon-Hydroquinone (Eastman-D-11) 


Water (about 125° F.) (52° C.).. Br Set lo One OULU Cre. 
Hace aneecy ls oS. Soe Aho etiad le 15 gr. lg 
podium sulmbewanhavuilo. Jogo vin sl. era lh 2402.) 752 
Hydroquinone eee SAGO. AS Te easDates 130 gr. 9¢g 
PIGMIEOOTDONALE, ANH. x5... op. dius avin ee seid es 365 gr. 25 g 
Potssslura promnoe i240; Solo, Sole, orie ¥ 73) ge. 5g 
Peidewater tomake. .....3 ¢cctoviginid sd cjeidts s --- 32 oz. I) 


This formula used at 65° F. (18° C.), in either tank or tray, will 
give very good contrast in five minutes. The developer is recom- 
pended for use with Process and Process Panchromatie films or 
plates. 

_When less contrast is desired, the developer should be diluted 
with an equal volume of water. 
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Maximum Enerey DEVELOPER 33 30 
For High Speed Films or Plates (Eastman D-82) hu 


Water (about 125° FF.) (52°.G)\........°.... “24 Soca oOmemeces 
Wood. alcoholascagantact:ton wi wcro sock li.oz. 48 c.c. 
BONS gictthors Mtge bays 2a cs ene cei eee 200 grepeiae ss 
Sodium: sulfite, *anhy.> .22es sae denw ets 13 oz. 52.5 2 
Piyditoguinorie #4... cr. cnr teltaiel gicke et ae eed trots 200 gr. 14 g 
Sodium hydroxide (caustic soda)........... 125 - gr. 8.8 ¢ 
IPOtasaiLM. Prowmice 0.0.ig4 tech he te te erteks 125 gr. 8.82 
Goldwatertto make.... 8.5...) 6. a. 8. » S2'eonen pin f 





Develop about four to five minutes at 65° F. (18° C.). 

The prepared developer does not keep more than a few days. If 
wood alcohol is not added and the developer is diluted, the solution 
is not so active as in the concentrated form. This developer gives 
the greatest possible density with negatives having a minimum 
exposure. i 


X-ray Firm DreveLorer 
Elon-Hydroquinone (Eastman D-19b) 


Water (about 125% Fs) (62° (C.)mns Soe ys 16 0z. 500 ec. 
Hign ees 20S Fe ae nt tage ee ote ene 32 gr. 2:2 
Sodium sulfitey sith tak ete clots ots eee 207. W7>-er Ye Adelle 4 
Hy dnoquinones scsi  ee chee eet ee tent 128 gr. 8.8 ¢g 
Sodium carbonate, anh................ loz. 265 gr. 48 g 
Potassium /bremide: J ck ce teehee ees eae 60 gr. 4 sg 
Coldgwater-topuake.s: 942-0 9 ene se hateas aan ae 32 02. 1 Site) 


Use without dilution. Develop for 5 minutes at 65° F. (18° C.). 


DEVELOPER FOR LANTERN SLIDES 
1 For Blue Black Tones (Eastman .D-34) 
Stock Solution A 


Water (about 125° F.) (629.C,).... een f+ 110) OF aE. Ge 
LOT, Seed a octane chee etal fas heya gid & Ae eee ad 60 gr. 4.2¢ 
Sodium salfite:fanbs2.,.0 2100 dete weed oct ypc soz. 15. £ 
Hy droauinone Sy. trie pre chsh choose ng 3.03. 15) 
@éldi-watertto makes... asec a5 a5 Aa ee 32 OZ. Leis al. 
Stock Solution B 
Water fark oibcncle tere ae stoner TRS od an te eee ee 32 OZ. Pel 
Sodium carbonate, anb..ijd: mle tine tee etka soz. 15 g 
Potassium bromide.s).. .c «0. vce shia eel ee 30 gr. 2.1.2 


For use, take equal parts of A and B. 
For softer tones, dilute with an equal volume of water. 
Develop 1} to 3 minutes at 70° F. (21° C.)- 
2 For Warm Black Tones (Eastman D-32) 
Stock Solution A 


Water (about 125° F.) (52° C.).........+...5 | 16 0%. 600. cc. 
Sodiuwna sulfite, enhts ant t.) 2adsstiee sete ne ee 90 gr. 6.3 ¢g 
Hy droquinond: saduskys ened. ee eeore - 100 gr. the 
Potassium bromide..... SO ot Ae one EN 50 gr. 3.5 
Gitriciacidt< intl sneelasnly odks bee kes 10 gr. 0.7 £4 
Cold water to maker. 5. ois’. o> .- ns 32 02. hed 
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Cold water. |... 0.0.0.0. ees 32 oz. Hite 
Sodium carbonate, anh............--.-.--+- 1 073 . 1 80\org 
Sodium hydroxide (caustic soda)............. 60 gr. 4.2¢g 


For use, take 1 part of Aand1partofB. For still warmer tones, 
1 part of A and 2 parts of B. 
Develop about 4 to 6 minutes at 70° F. (21° C.). 


DEVELOPERS FOR PAPERS 
Marot-H yprRoQquUINONE 
1 For Ordinary Contact Printing Paper 


Wveice <..-. 3) ee ieee ee eee 16.07.. 455 | c.c. 
CER oS a le esis Pate e 18 gr. 1.2¢ 
RPCMDTIDONG sf cos cs ieee ee see ee PB RE. 1.2¢ 
CMEATSUIEUO PED. oes Seer ee te et 204 gr. 137-2 
Saermmearponate, anh. .22 2.25262 2 0 68s ee 408 gr. 26 g 
Rates DIOMMGACs ras - facie. 290% el). e ae 10 gr. 0.62 


If the whites fail to develop without fog, 10 % potassium bromide 


solution may be added, a few drops at a time, until the desired 
results are obtained. 


2 For Ordinary Contact Printing Paper 


Water (soft or distilled)..............---:+- 40 oz. 1000 e.c. 
EMR ieaelite tcl ac laces... cie ec hie Ae SHS 15, gr. lg 
RCI NEL AGG) BOD . os gto. «Fst sis(> Ie es + eel tye 28 2 
TAMATOGUINONE. 6. eee et ee 60 gr. 4g 
MeAMPNUCAT DONEC) BOD .<::65 0. ieee ence ne ne 2 oz. 21¢g 
Potassium bromide (10 % solution)......... 40 min. 40 min. 


3 Universal Paper Developer 
For Contact Prints and Enlargements (Eastman D-72) 
Stock Solution 


Water (about 125° F.) (52° C.).........-- =) slGirroxd “S0Ony tore: 
Ue gS ee cicrenceneer cerecies prac 45 gr. 3 Le 
SPIEL PG: BRN. a7 rcis leche le say amas lioz. 45 ‘g 
Hiydroquinone.....-..-- cece eset Vio eb bd dey ts 
Badim carbonate, anh.............5-+-++5-% 24 oz. Of oe 
Potassium bromide. .. ........6 ec eee cee es me PYF ata 1.9¢ 
Moplawater to MAK... o. wc eee es 32°02. a al 


For fast chloride papers such as Velox: stock solution 1 part, 
water 1 part. Develop 45 seconds at 70° F. (21° C.). 
For chloride papers such as Azo: stock solution 1 part, water 2 


' parts. Develop 45 seconds at WOO BR. (21° Ca). 


For bromide papers: stock solution 1 part, water 4 parts. 
Develop not less than 1} minutes at 70° F.-(21° C2). 


4 Portrait Paper Developer (Eastman D-52) 
Stock Solution 


Water (about 125° F.) (52° C.).......-.+-+5- ie OZ. $08 5 ¢.c. 
OD Or ire ire ee 22 «gr. og 
Sodium sulfite, anh... ... 2.2.20 sien e cee eens 2oz. 22.9 2 
Hydroquinone............-.-- ee eee eee ets 90 gr. 6.32 
Sodium carbonate, anh............---++-++> oz, 15 g 
(pla water to make..........0. cee ees si eh 32 oz. Lath 
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For professional contact papers such as Vitava Athena, use stock 
solution 1 part, water 1 part. To each 32 ounces (1 liter) of this 
developer, add } ounce (8 ¢.c.) of al0 % potassium bromide solution. 

For professional enlarging papers and bromide papers, use full 
strength stock solution. To each 32 ounces (1 liter) of developer 
add 3 ounce (16 c.c.) of 10% potassium bromide solution. — 

Develop all papers not less than 14 minutes at 70° F. (21° C.). 

Note: More bromide may be added if warmer tones are desired. 


AMIDOL 
Developer for Bromide Papers (Hastman D-51) 
Stock Solution 


Waater (about, 125° F)) (82°°C) oot 2 2 24 orem ees 
Se@daum*sulfite, nlite ue oe mene ies 4 oz. 120. g 
Di-aminophenol hydrochloride (amidol)...... 1} Ome; 94,0 2 
Cold-water "to makes oni «aye ae ee + tase 5 Dao Peal ipa | 


For use, take 6 ounces (180 c.c.) stock solution, ?'dram (3 c.c.) 
10 % potassium bromide solution, and 24 ounces (750 c.c.) of water. 
This developer oxidizes rapidly when exposed to the air so that only 
a quantity sufficient for immediate use should be mixed. 


UNIVERSAL DEVELOPER 


The following developer will give excellent results for plates, 
films, lantern slides, bromide paper or gaslight paper. It should 
be dissolved immediately before using, since it keeps only a few 
hours in solution. 


Aimidolctov jabra: AR sci. » ovate Cae ts EE 25 gr. a 6 g. 
Sodiumrsulfiter st: ccm eter tau hentia uae ee eee 120 gr. 7.82 
Water: i... a os SOTO Rt SORTA 10 0z. 300 «e.c. 


For lantern slides, bromide paper or eadlight papers add to the 
above, 


Potassuum bromide 174. 2 caaicebcdk eho) LM % gre 0.52 
The concentration given is satisfactory for any of the purposes 
mentioned. Develop three to five minutes at a temperature of 
65° Feor 187 C 
RINSING AND HARDENING BATHS 
Rinsing Bath or Short Stop 


After development rinse prints (or negatives) for five seconds 
before fixing. 
Water t datius...2iads d. -oltetor daade oh see S2iveOmed allel 
Acetic. acid (glacial) os. ifs" ¢ecemniar dd: o sols nOs 2 Off G,0:0. 


Hardening Bath 
For Fitms or Puates (Eastman SB-3) 


In hot weather, the following hardening bath should be used 
after development and before fixation in conjunction with fixing 
baths which do not harden sufficiently: 


WGI Tak SRR. 05 oh op Sabha, choy aca Daa eee tt, en ga ais. B2:0m mba 
Potassium. chrono alum. sf. 6 ce-i6 cue atin e + loz. 30¢ 


OE SR Sei LOM 
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_ Agitate the negatives for a few seconds when first immersed in 
hardener. Leave them in the bath for three minutes. This bath 
should be renewed frequently. - 


FIXING BATHS 


Piatin NoON-HARDENING Fixing BATH 


Vienne ts od ee sg bes 32 0z. 852 ¢.c. 
Hypo (sodium thiosulfate)........0. 0020 00..002.0. 8 oz. 227 ¢ 


Do not use the bath when it is discolored; it must be made fresh 
each day. 


Curomm Aum For Pxrates or Finms 


A 
Wy Pie oop cal chy GIG goo 128 oz. 3600 c.c. 
Hypo (sodium thiosulfate)................. 32.,.,,02..,, {850 £ 
- B 
ERI ere NS Scie bins % Sie 8 dus wieientett 382 oz. 852 c.c. 
So 0) SNC rr 3.) 102. 85 ¢ 
SU ou SSG Oc tle ee meen ee 0.5 oz. 14 e.e. 


SaPECSERVCRPESYORSCAN EL, 1205. Bi oiHeje wkd phic osha a ake 2, (QZ. 56 g 


Note: Be sure to mix solution B exactly in given proportions and 
rotation. 

Always pour B into A while stirring well. If this is not done, 
precipitation will take place. 

During the cold season one half the quantity of solution B is 
sufficient for full quantity of solution A. 

This bath remains clear after frequent use, does not discolor the 
negatives and hardens the film to such a degree that the negatives 
can be washed in warm water and dried by artificial heat if neces- 
sary. They should be left in the bath ten to twenty minutes 


-.after the bromide of silver appears to have been dissolved, to insure 


permanency, freedom from stain and perfect hardening. 
It is not advisable to use this bath, which contains sulfuric acid, 
in metal developing tanks. 


Acid Harpenine Frxingc Batu 
For Films and Plates (Eastman F-5) 


MintaEn about 1.25: r.) (52° Coico) 20 oz. 600 c.c. 
Sodium thiosulfate (hypo).............. 8 oz. 240 ¢g 
PepEaTtG, ANN soos se ce ce 3 oz. Dope 
PAeene acid (28 % PUTC) ©. 114. mreyotuctoyels = 14 oz. fl. 47 ec. 
oS eye te Caio a) Eo rr + oz. 7.52 
PISueR Ie BUI SN PORT 3 OZ. 15 ¢g 
WreireemtOr tO. TAKE. 2 i561. se ee ces 32 0z. pe 


*To make 28 % acetic acid from glacial acetic acid, dilute three 
parts of glacial acetic acid with eight parts of water. 

** Crystalline boric acid should be used as specified. Powdered 
Me etasr t er only with great difficulty, and its use should be 
avoided. 


Dissolve the hypo in about one-half the required volume of 
water (about 125° F.) (52° C.) and then add the remaining chemicals 
in the order given, taking care that each chemical is dissolved 
before adding the next. Then dilute with water to the required 
volume. 
: 1925 
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Non-HARDENING Frxine Bata (Eastman F-24) 





Water (about 125° Bi) (522 C2)ban- eae aes 16 oz. 500 c.e. 
Sodium thiosulfate (hypo) eas ae eee eee 8oz. 240¢ 
Sodium sulfite, anh........ Bi Oe 478 SS hy Peet 145 %o re eon 
Sodium, bisulate;. tus etre Eee a a ean 365 gr. 25 2g 
Cold=water to makeseen ccs saan tes nee each 32 OZ. 11 


This bath is recommended for films, plates or paper when no 
hardening is desired. 


Acip Frxinc Bato For PAPERS 
(May: also be uséd for plates or films) 


Water 3.03%, cto-owic see eetare ss Oho aches tom aires cme 64 oz 

EAE O Bete Ee ton ate are Bee eee ae ee 16 oz 
Dissolve, then add the following acid hardener: 

Water acu cs at Cites hates Oe ees Co ee 75) Oz: 

Sodiumusulfite ania.) O45 2.2: k as ee. ea ee } O2: 

ibcebielacid 25192: Bae. Nelan oo ae See 3 oz: 

(Adium): sank geome ¢ Behe LN. echt ee ey See a $/OZ. 


This fixing bath is also excellent for dry plates and films, and will 
keep indefinitely before using; therefore it can be made up some 
time in advance. One pint of the bath should fix at least fifty 
4 <5 prints. The acid fixing bath can be used repeatedly. It 
keeps with but little care. It will by degrees become alkaline by 
the gradual addition of developer adhering to the prints. It 
should be discarded entirely when it becomes frothy, and a fresh 
bath prepared. 


INTENSIFIERS 
Mercury 
1 


Prepare the following solution, which will keep and work well 
until exhausted. 


Solution No. 1 


TW BOT pa sates cra oe. Retest eugene: ae sacle tee gee be te iE 16,02.; 455, ~.¢.c. 
Mercuric. chloride, Ely Cla tee era ferences 120 gr. 7.82 
iPotassitim: DIOMMNAG kas atic st ae aes Serene 120 gr. 7.8¢ 


Number 2 should be mixed fresh. 


OW erber Ao hic s etart era rig seat cn Seon ate erate tau aeeraanaste na tacts 8 Oz. “224, 6.c. 
Sodium: sulfitéjanhis a. dnisals. avotd.biws. oble : 1 oz. 28g 


After the negative is well fixed and washed, immerse in No. 1 
until it has become thoroughly whitened, and after rinsing care- 
fully, place it in No. 2, leaving it there until entirely cleared. In 
case sufficient intensification has not been gained, wash for ten 
minutes, repeat the operation and finally wash well. If after 
intensification the negative is too dense it aay be reduced by 
placing it for a few seconds in water 16 oz., hypo 1 oz. 

If the negative has not been thoroughly fixed and washed before 
intensification, stains will ensue. 
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2 
Mercuric chloride, HgCle, 2 % solution.......... 100 c.c. 
Potassium iodide, KI, 10 % solution............ 25 c¢.c. 
’ Sodium thiosulfate (hypo), 10 % solution........ 40 c.c. 
aro (ok Setter pe Sears bee ean eis 300 c.c. 


Part of the mercury solution is added to the water and then part 
of the iodide solution, continuing until all the mercury and iodide 
have been added to the water. 

When the solution is clear, add the hypo. 

Use the complete solution at full strength. 


CHROMIUM 
(Eastman In-4) 
Stock Solution 


Popaeeiim DicChTOMate : 2. Toi ese le ee ek 3 02. 90g 
Hydrochloric acid, C. P.......--:.,2-. 06s eee, 202. fl. 64 c¢.c. 
ASTER G ee se es cw Ebctoe Uelstew steel 32 oz. 11 


For use, take 1 part of stock solution to 10 parts of water. 
_Bleach thoroughly, then wash five minutes and re-develop fully 
‘(about 5 minutes) in artificial light or daylight in any quick-acting, 
non-staining developer containing the normal proportion of bro- 
mide. Then wash thoroughly and dry. Greater intensification 
can be secured by repeating the process. The degree of intensifica- 
tion can be controlled by varying the time of re-development. 


REDUCERS 
1 Farmer’s REDUCER 
A 

EINE EI STS o dicvanais cloie o'sieis s)eieisuaie elves 28 8 ies 16 oz. 455 c.c. 

Hypo (sodium thiosulfate)........---.++++++-++ loz. 28g 

es , 
ibprtmivsanity. oc! | Aféiotdig,«sisiclaia oot BS waa hie ter None 16 oz. 455 c.c. 
Potassium ferricyanide...........6eeb eee ee eres loz. 28¢ 


As this solution is affected by light, the bottle containing it 
should be of amber color or wrapped in opaque paper and kept 
in the dark when not in use. 

Mix for immediate use: 


Use in subdued daylight. 

The negative can be placed in this solution directly after fixing. 
If a dry negative is to be reduced, it must be soaked in water for at 
least half an hour before applying the solution. To avoid streaks, 
always rinse the negative before holding it up for examination. 
As soon as sufficiently reduced wash thoroughly. 


2 PrRoporTIONAL Repucer (Eastman R-5) 
Stock Solution A 


RR ne ho, cis mies, 0,s 00 o aialbimisic +o 32 02. inet 
Potassium permanganate........--+--+-+++- 4 gr. 0.3¢2 
Sulfuric acid (10 % solution)..........--+-- 302. fl. 16° c.c. 
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Stock Solution B 

(Waiters ge Sete. the PRO Ee Na ah eee eyo 96) OF. tare a 
For use, take one part of A to three parts of B. When sufficient ’ 
reduction is secured the negative should be cleared in a 1% solu- — 
tion of sodium bisulfite. Wash the negative thoroughly before 

drying. hibit 

STAIN REMOVERS 

1 Iron Ciearine SoLution 


To remove yellow stain caused by pyro or hydroquinone Heda 
oper, wash well to free from hypo and place in 


AERTS ce tos Seer RPO AAs. toe Pe min bine Ae 20 oz. 568 ¢.c. 
Ferrous sulfate, pure. ..... .meftaiot- aces oon. - 05 3 OZ. 85 g 
Sulfapicvacids Ger 4 ee oe coe Ohne eee 1.07... 528 ¢ 


IPOwateredsaluiring.<\3.0.02 ois ses Sake cee ee 1 oz.;; 28 g 
until stain is gone, then wash well. ; 
2 (Bastman S-6) 


Developer or oxidation stain may be removed by first hardening 
the film for 2 or 3 minutes in a 5 % formalin solution, then washing 
for 5 minutes and bleaching in; ; ‘ 


Stock Solution A 


Potasctum™permanganate. i... ona ae es 75 pre aes g 

Water to’ make. o0...\02 2) RASS 32 oz eras} 
Stock Solution B | 

Sodium chloride eae Balt) See ae eee 23 oz. tou gf 

Sulfarie. acidy OV P.c. odo. <3 os enna clans = 4.02. fl. | 162 eeiex 

Water to make.. ae REN ORE ee pe  S ees 


Use equal parts of A and B. The solutions should not be mixed 
until ready for immediate use since they do not keep long after 
mixing. All particles of permanganate should be dissolved com- 
pletely when preparing solution A, since undissolved particles are 
likely to produce spots on the negative. Bleaching should be 
complete in 3 or 4 minutes at 65° F. (18° C.). The brown stain 
of manganese dioxde formed in the blosebine bath is best removed 
by immersing the negative in a 1% sodium bisulfite solution. 
Then rinse well and develop in strong light with any non-staining 
developer. 

Warning: Developers containing high sulfite and low alkali 
should not be used for re-development, because the sulfite tends to 
dissolve the silver image before the developer can act upon it. 


BLUE PRINT PAPER, FORMULAE FOR SENSITIZING 


1 
Solution A 
Water i. 0. U2 e ARE), RR el od A ee 8.5 oz. 50 c.c. 
[ron and animoninn? ditrate:.. |. cote re tate 1.7 62, Dis 
Solution B 
Water cf Sits cage tel, why ee tere eee 8.502. 50 ¢.c. 
Potassium ‘ferricyanide Lith od ose ei usu laos Se 1.4 oz. 8g 


a, re. — 
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Filter separately. The solutions, which may be preserved 
separately for some time, are best kept in the dark. For use, mix, 
in a dark room or by an artificial light of low intensity, equal 

uantities of the two solutions. , 

~ Any non-absorbent paper may be sensitized by brushing the 
solution over it rapidly with a soft, wide, flat brush, going over the 
surface twice, the second coat being applied in a direction at right 
angles to the first. An alternative method is to lower the paper, 
beginning at one edge, on to the surface of the solution in a tray and 
allow it to float for a few seconds. Care must be taken to exclude 
air bubbles.. After sensitizing by either method, the paper should 
be hung by one edge in a dark room to dry. 


2 


Blue printing depends to a large extent upon surface of paper. 
The following formula is recommended as producing clear whites: 


Solution 1 
Potassium ferricyanide, K;3Fe(CN)c............ 10g 
SIAR ECON ee ni. se Sore hone Cis cee nee 100 c.c. 
x Solution 2 
' Tron and ammonium citrate (ferric)............ 30 g 
ON SHEEN OS NODS US Be or eGR OE oi Cer eee 100 c.c. 
Gorm atubic (gum acacia).....F....5..5 6. ee coe 5g 


Equal parts of the above solutions are mixed just before use. 
The paper to be sensitized may be floated on the surface or the 
liquid may be applied with a tuft of absorbent cotton using cross 
strokes to insure an even coating. The sensitized paper must be 
dried in the dark and should be used within 36 hours. 


ULTRAVIOLET SENSITIZATION 


Photographic plates can be made sensitive to short-wave ultra- 
violet light by immersion in-a dilute solution of citric acid in 95 % 
ethyl alcohol (1 % citric acid). (Sodium salicylate may be substi- 
tuted for the citric acid.) The plate is immersed in the citric acid 
solution and immediately withdrawn and dried in less than one 
_minute by waving in the air before putting in the holder. After 
exposure the plate can be developed without previous washing 
| and without special precautions. The coating of citric acid adheres 
| to the plate so that a number of plates may be treated and stored 
away for future use. Citric acid has no detrimental action on the 
emulsion or the developer. The sharpness of the image is not 
diminished. 





FACTORIAL DEVELOPMENT 


_ If the image first appears after immersion in the developer for a 
certain time, then this period of time multiplied by the “‘factor”’ 
| for the particular developer used will give the total time required 

for full, normal development. The factor for the degree of develop- 
| ment desired may well be determined by experiment; the following 
_are suggested: 





| WPILEROETRTIOR OG ie . ots e Alea kee 2 ocak. 18 
| SNORE ate. ein th crn'in = Va lawaueaeXS vie inido.a'e ea 2 8-12 
! SREP IER TIO cia, Sh cisis «/6i4' > RMIMNN Cone ele St en eeln 43-5 
| Cl a Sey eee) Sc ee eae eee 30 
| MI BEQI-Hy.ATOGUINONE. «./..« . ove ees of cucle's ols Sule! 14 
| ET ee Sie ci ae vin sane es Serle O16 it se aap ee 10 
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Pyro, without bromide: 


gn. person: 285 Bion 1 te ce an 5 eS 

OEP EDEL OT oe Se ee eae yee anes © ht 

3.255 DEE OS .e kee Ses ae tee ee pre Us 

apr. Der ORs ee oe. se ot oe eae nn oe 

BUT ADSL O ee San eae ee. ee ee ee seer 6 
With 1 part bromide to 4 parts pyro: ; 

T gF. DYTO!PEL.OF.a5: 3... nh .caue oth eee 9 

2. 2¥. DYTO,Pew.OF. «a.2 27). 4a -SRhe sacs eee 

3 QF. PYTO PEL OBs. oc «ys -oesnls oo te Se 43 

4 gr. pyto per 027,55 4 Ps oe 4 


DIAPHRAGM OR STOP NUMBERS 





F System {/2 £/3 £/3.5 {/4 £/4.5 £/5.6 £/6.3 
Rel. Exp. | 1/16 1/7 1/5 We rs 5/8 
U.S. No. 1 4 








F System f£/8 f/11.3 £/16 (£/22.6 £/32. f/45aeperyb4 
3 2 4 8 16 32 
U.S. No. 4 8 16 32 64 128 256 
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PLATE AND FILM SPEEDS 
Compiled by Chas. H. Shipman 


It is pertinent to state that there is at present no exact way to indicate 
plate and film speeds. Also since different manufacturers do not use identi- 
- cal methods in their speed determinations the stated speeds vary among the 
different makes. 

In 1900 two English amateurs, Messrs. Hurter and Driffield, proposed a 
system of plate speeds based on the assumption that, if a plate is given a 
series of graded exposeres, and developed in a pyro developer free from 
bromide, a density-log exposure curve may be plotted from which a speed 
value may be determined which is supposed to be inversely proportional to 
the exposure required to produce average density. The Scheiner system is 
based upon the assumption that speeds are inversely proportional to the 
exposure necessary to produce a just visible image. It will be evident that 
these two systems cannot, be compared exactly. Nor is either system cor- 
rect since the assumptions upon which they are based are not exactly true. 
Nevertheless the results obtained by these methods are well within the lati- 
tude of the emulsions and will serve well as a starting point for all ordinary 
work. The exposures may be easily altered after a trial to produce the type 
of result desired. 

In general, emulsions under 18 American Scheiner (400 H & D) are con- 
sidered slow and are used for work requiring contrast, or for copying and 
commercial work. Those from 18 to 21 American Scheiner (400 to 800 H & 
D) are of average speed and are used for general portrait, commercial and 
amateur work. Those over 21 American Scheiner (800 H & D) are for 
special work requiring extreme speed. They should be used only when 
necessary as they have small latitude and are not of as fine grain as the 
slower emulsions. 


COMPARISON OF PLATE SPEEDS 


The table below gives the approximate yalues of the different speed sys- 
tems used here and abroad as compared with each other. No exact values 
can be given due to the variation in manufacturers’ methods of getting their 
speed ratings. 







Scheiner Scheiner H&D H&D Relative 
American European Din Weston American European Exposure 
. 1/10 0.75 32 
9 2/10 1 45 27 
10 3/10 1.3 56 21 
11 4/10 1.5 (eas 16 
12 5/10 2 91 13 
13 6/10 2.5 117 11 
14 7/10 3 150 8 
: 15 8/10 4 190 7 
16 9/10 5 240 5 
17 23 10/10 6 308 1300 4 
18 24 11/10 8 390 1700 3.3 
19 25 12/10 10 500 2100 234 
20 26 13/10 12 636 2700 2.0 
21 27 14/10 16 800 3500 ie 
22 28 15/10 20 1050 4400 1.3 
23 29 16/10 24 1300 5600 1.0 
24 F 30 17/10 32 1700 7200 . 80 
25: 18/10 40 2100 67 
26 19/10 50 2700 .50 
27 20/10 64 3500 40 
28 21/10 4400 33 
29 22/10 5600 .25 
} 30 23/10 7200 .20 
SHUTTER SPEEDS OF MOVING PICTURE CAMERAS 
mene modak...(.;........ 1/30:sec. Filmo. 8.4 121s..< .seme se 1/30 sec. 
MPONEV. occ S esi. us:-. 1/30 IKGVBtON Cha ccoss he cuaieitt sete 1/50 
Filmo Regular 70......... 1/25 SHIOINO Sais OF arsitv ci senke <Ei2 1/40 
Filmo AC D & Da 70.... 1/25 Stewart Warner 8 mm.... 1/50 
Filmo 3 Speed & Golf 70.. 1/40 Stewart Warner 16 mm... 1/40 
| Filmo’3 Speed 71......... 1/40 WAGEOR ic freee we aw eee attics 1/30 
| Filmo 2 Speed 71......... 1/30 Zeiss Kinamo............ 1/30 


ih 1/50 
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American 
Scheiner 





Maker and kind z dey 
Tung- 

Day- | sten or 

light | Photo- 

flood © 












8 mm Cine Film 
Bell and Howell Co. 
Filmopan Straight Eight Reversible.. . 20 17 
Eastman Kodak Co. 
Regular Panchromatic Reversible..... 16 13 
16 mm Cine Film 
Agfa Ansco , 
Fine Grain Panchromatic Negative... . 20 15, 4 
Fine Grain Plenachrome Reversible...| © 20 ars ze 
Fine Grain Superpan Reversible...... 23 21 6 
Panchromatic Negative... po oe 18 15 4 
Panchromatic Reversible. wa 20 17 6 
PGalbIWOe fie sak telcrisbae Spagite = bein is 4 0. 
Dufaycolor 
Dufay Color (No Filter in Daylight). . 17 14 ne 
DuPont 
Ortho. «<6. Oa LS. ae 18 14 3 
POSIbI VES er cieal eh pea aus ren oaapectontensopekanere 11 6 tral 
Regular Panchromatic Negative...... 20 16 8 
Safety Sound Recording............. 20 12 2 
Sound Recording Positive...........- 14 9 4 a 
Special N H Panchromatic.........-. 24 21 16 
Special Panchromatic Negative....... 21 18 8 
Superior. .caseoilsd.. mashes... ote 24 21 16 
Eastman Kodak Co. 
Regular Ortho Safety...........+.555 17 13 8 
Regular Panchromatic............+.- °18 15 8 
Super-Sensitive Panchromatic.......- 23 20 16 
ford 
Paimbhux lies ao anetsie We eiscnete sya] ae ae 14 9 1 
Kindlur $2. ch alacst OOke esas ace 17 12 i2 
Macy 
Special Panchromatic...j::........-.- 19 17 6 
Mono 
MOBO fhe os FUSER cwite oy AR ees ce nw a ee 18 14 3 
Pellex 
OrtHochromegere.. 0 Pewee cccses ey 18 14 3 
Panphromatigin < icc < Ss te ew 20 18 8 
Super-Speediii.i.... eee eee ee eek 23 20 t2 
Perutz 
Reéctopans: GUE «6. OEE, nancies 17 13 
Sears 
Panchromatic. ....5.60. Wess cecne eet 21 19 
Selo . 
Panchromatics occce' ds DORE. seine ciens 18 15 
Supersensitive Panchromatic......... 21 20 
Zeiss 
Orthochromatige: deine costae somite 18 
Panchromaticil. $6 03) 0.00%. ale oes 24 
35 mm Cine Film, Leica Etc. 
Agfa Ansco and Agfa (German) 
Fine Grain Plenachrome............. 21 18 
Fine Grain Superpan Reversible... .. - 21 20. 
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Maker and kind 


35 mm Cine Film, Leica Etc. 
| (Continued) 

Agfa Ansco and Agfa (German) 

(Continued) 

Fine Grain Superpan 
pitote: tee So Ane a eee oe 2 
Lots 3) ES Cs ce ee ae 
Isochromatic. week: 4 ogi EE eee ee 




























COPS 3 3, SO ee eee err 
Standard Biatra-Rapid....y:...5..... 
Sincere i Panchromatic,............. 


Alpex Superspeed. .l.. J... ose eee 
Background Panchromatic........... 
ro et. SE See ee ae ee 
ateated TOS of. 6. DE. dE 6. 
Micropan..:..... aol SE tae Seeaaee 
ON eee SIS Gee ee 8 
Panchromatic. . 1 CEERI Tenens 
Te eae Son ah ee iS 
Sound Recording aeives 
Special Panchromatic. . aS Hee 
Superior High Red.................. 
Superior Panchromatic. . ee a 
astman Kodak Co. 

Panatomic Background.............. 
Panatomic Retina, Leica B Hige 
| Panchromatic pyre Qe. Net: Ciereee 

Par Speed. .:.. AS er yaa See 


Coe UE AG 9S ISR ee 
+ Special Negative. ....... 550... 6.0 
Super-Sensitive Up pen song aves 2 
Super-X Panchromatic. . a: ad 
de 4 3 AR SS ee 





Gevaert 

itoreps Ortho F Leica.. 
Panchromosa Leica. . 
Panchromatic Reversal ‘Safety. . 
Hoveralweraty. 15... 88. 6 ee eee 
Special Negative Fine Grain. . 
Special Negative Safet, iis Bie 
Special Panchromatic eee A cael yo 
og har ti PGECaRE ites WR ss. 5 oe eee 


OD a8 ne ee oe 
Pancola Panchromatic............... 
reallly S CeCe Oi i. ores Seer 
| BB cos Mev cles aes. cles ec emcee es 
Ulford and Selo 

| Extra Fine Grain Panchromatic....... 
i oped Ane 7 Hypersensitive Panchro- 
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Scheiner Weston 
: Tung- Tung- 
Day- | sten or} Day- | sten or 
light | Photo-| light | Photo- 
flood flood 
23 21 24 16 
20 15 12 4 
12 vé 2 ee 
18 14 8 3 
20 5 Oy ie 12 6 
11 4 1:5 0.3 
20 15 12 4 
21 20 16 12 
23 19 24 10 
21 20 16 12 
16 eA 5 p>. 
17 ais 8 oe 
15 14 4 3 
18 14 10 4 
19 16 10 5 
11 6 2 bes 
14 9 3 1 
ap 18 16 8 
26 23 50 24 
23 21 24 16. 
15 12 10 6 
21 19 16 10 
21 18, 16 8 
21 16 16 5 
8 pee 0.75 0.3 
a 8 rit 0.8 
18 11 4 pends’ 
23 at 24 16 
24 22 32 20 
15 12 4 me 
21 17 16 6 
21 20 16 12 
19 pon 10 we 
13 2.5 pi 
19 10 neg 
15 4 ee 
17 oT 6 -a 
20 16 12 5 
20 12 
19 10 
13 2: 
17 6 
18 8 
16 
6 
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PLATE AND FILM SPEEDS 
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(Continued): 








Scheiner 
Maker and kind j & ab 
Tung- 
Day- | sten or 
light | Photo- 
flood 
See eee 
35 mm Cine Film, Leica Ete. 
(Continued) 
Lainer and Hrdliczka 
Tizian S000 gah. - eps <iungpeelise 20 
Tizian Panchromatic. .... Re BOE 25 
Mimosa 
Extreme-Ortho} ... oper. -|-'- poss ae = =e 22 17 
Panchroma@......--+--sseyyrsstt te: 24 bee 
Perutz 
Bimecotn Ay (ieee qitetus sto quero st aly 13 
Wed: PTSCTSOs «he cusctnsusts es © © ogee ye 21 195 
Perominis. pect do age cls + eres Pale os 24 21 
Perpantics 5 ob. owes + de cre oes se 22 19 
Selo 
Fine Grain Hypersensitive Panchro- 

TH AGEC, cc siereh: © cee el toma y are leisbeg-eane 22 19 
Fine Grain Panchromatic.........-.- 19 16 
Selochrome Special: Fine Grain........ 18 13 

Zeiss 
Orthochromatic Cine...........05+55 23 
Orthochromatic Contax.........-.+-- 22 
Panchromanic.t.caereadueec eb 24 
Roll Film and Film Pack 
Agfa Ansco and Agfa ee Ge 
Fine Grain plenaaiyeme Roll. . savas 21 17 
Isopan JJS Roll.. (iy EN OTA de 25 22 
Isopan Regular........-----++++++-:> 23 92) 
TROCHY OME: eid cc) ass atte spay Sisneds eked ~~ 20 18 
Plenachrome Roll.........-..0eeees 21 ly 
Séandard Rolly. ..35.. 500s oe ede sete 19 14 
Superpans/..J..-pp-$- jones tes = 23 22 
Super-Plenachrome Pack. * Shee Cae 24 21 
Bauchet 
30 Orthochromatic.-........-.¢..525% 26 21 
Eastman Kodak Co. 
PanatomiGauets «ane s st signees pes ier 20 18 
Panatomic R F (German). . ete 23 21 
Panatomic Super-Green (German). tinda 23 21 
Regular Non-Curling........--+++++5 18 13 
Super-Sensitive Panchromatic........ 23 21 
WerlCbromds chix '+ nalecmge a sa sara 21 17 
Eisenberger 
Ge WD ice tence bo amene ie ruenmeme eae mi tere 20 
Flavirid. . i ctits Sivicus 20 
OURS. Aas picniie cia tensis aenaaLs 2 aed ae 19 
Panchromatie. . De cilia Btatstaraty*e 21 
Ensign 
TRU OM co eaten cs bem aeetecm ths > orpieke oietnetertied 21 17 
WIEPACHTOME. feiss ces eddy he oe plete 23 19 
Gebhardt 
Binur oldies ab enlace os a = mye abt eee 20 
Gevaert 
Express Superchrome Roll......-..--- 23 
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Scheiner Weston 
rT} e 
Mak rand kind Tart Tonk 
Day- | sten or| Day- | sten or 
light | Photo-| light | Photo- 
flood flood 
Roll Film and Film Pack (Continued) 
Gevaert (Continued) 
Express Superchrome Pack.. 24 er 32 tn 
bay 1 gt See ene ee 23 20 24 12 
Panchromosa..... : ge SSE Cop ene 20 % 17 ats 
Panchromosa Special Roll............ 17 6 
Guillemino 
OSE ie. 2 ee es a 23 17 24 6 
Hauff 
TPS ee ona Ry as See AS ae 20 i 12 ha 
Dt Le eg RR AIP oe ce 24 21 32 16 
SS Se ee ae 24 20 32 12 
Ilford and Selo 
‘ine Grain Panchromatic............ 22 19 16 10 
sche ie Panchromatic. ehh 24 21 32 16 
S13 oye Ae aS RA RS eee 20 15 12 4 
Selochrome. . = ipa ee eee 23 18 24 8 
Kransedcr 
Panchromatic.. 24 32 
Lainer and Hrdliczka 
Tope de 0) A Ee er 17. 6 
PRizinenciee oi... Hd. - 4. -Ge- es: aoe 20 - 12 
Tizian Panchromati:........ et 25 40 
Lomberg 
a a, (Sbaw) SaGeee eee 25 40 
Se ridbivae nae) beh Be ee epee: 21 17 16 6 
Mimosa 
lo 8 Sa 22 : 20 
Sn vir ego FP RS oe es 24 e 32 
Perutz ; 
IASC AEEAEVOLL, 265) 05 bs felS 0s olen escapade 20 17 12 6 
Peromnia F G peeckrprasic MM, ete ake 24 21 Zz 16 
Perpantic Roll. . foe FRR eee 22 19 20 10 
CT oa! RS RS ee ae 23 rp 24 16 
Schleussner i) 
Peemno-GGld.. ...a/.- +> 45s 25 40 
Voigtlander 
Bessapan.. 24 32 
Bessapan F.. ‘i aaa 20 12 
SSPIEASIC dss Sh.) js)... 2... 18 8 
UE a Ty cues SCS Aa 22 20 
Zeiss 
Fine Grain Pprichromatic: Les, 23 24 e! 
Orth ; 23 24 a 
Panc' romatic 22 ae 20 ¥ 
Pernox Fine Gan ‘Ortho... ee 23 18 24 8 
Sooo) eee 20 xa 12 PS 
Professional Film 
Agfa Ansco and Agfa (German) 
AS Scat Sls See ee 20 12 12 2 
Bocmemiereig! CITGO, ... 4 c+ ese see ces 21 17 16 6 
Commercial Panchromatic........... 20 17 12 6 
Infrared (With Filter)............... 8 vt 0.8 
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Maker and kind 





Professional Film (Continued) 


Agfa Ansco and Agfa (German) — 


(Continued) 
Taachromioteere tect teets.« bis pues eusfeleretens 
Isochrome Portrait.-.... 2.2. .-i2.6-¢- 
TSOP ATs citeaysslpe Saucier «(arbi o. eepen sce epee eran 
IPontraitcnecse beta rere 2 slether aus sce 
(PFOCERS: FMD ais. scatepeedsibs veges steepevevenenehe 
Process Panchromatic........-...--- 
Superpan Portrait.......,..---+++--- 
Super-Plenachrome,.........---+++-- 
Supersensitive Panchromatic......... 
Supersensitive Plenachrome.......... 


Barnett 


GEGinary =e tie oes ge ae eee 
IBPOCEBBE!S seis peetaeepe pistes gee henge 
Super-Speed Portrait............-.+-- 


Defender 


\ 


Commercials eree.k ilo paket toeaene 
Gommercial Ortho.”.. j.aces 0b sete 
Commercial Panchromatic,.......... 
DUP ait isrcies Gre fore ete bd «wipes i ots = oes 
Fine Grain Panchromatic............ 
High Green Sensitive Portrait........ 
Panchromaticn, \4.5 4222 R seek... oo. 
Pentagon Portrait: :..5.005...--6--66- 
Portrait anise wer ods pps See ales es 
Special Extra-Fast Panchromatic...... 


Eastman Kodak Co. 


Aero Ortho...... 

Aero Panatomic... 
Aero Panchromati 
Aero Super-Sensitive Panchromatie. . - . 
Commercial 
Commercial Matte............-. 2 
GommeraalOrthoe..55.02+ ees 222 
Commercial Panchromatic........... 
Kodak Cut Film Regular............ 
Kodak Cut Film Super-Speed......... 
Kodalith Remular ita... yen 36 4ic tees 
Rodalith Ortho.cwewvae awete da oe hae 
Ortho Praga. {506055 sci) Saget ge ae ea 
Punstomwe. ds ik sca eae as eohe ee 
Portrait Panchromatic...,........--- 
Portrait. bar bees sites oo ae aera 
Portrait Super-Speed.......-.....+-: 
Proobes diet ss ppe osteo slaccie gh Oe net 









Super-Speed Panchromatic..........% 


Gevaert 


@ornamercial Ortho. <i). sages bs-2- 
STi SOR: des acres HAS o ND Sal pea eS 
SUpSrENTGMEL «anes qscae sab eb 
Ultra. Pavighromatic.: 6.22. 1b ete eter 'e's 


1936 





American ; 
Scheiner Weston 
: Tung-. tal¥ 
Day- | sten or| Day- 


light | Photo-| light 
flood 
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20 
10 


17 
18 
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PLATE AND FILM SPEEDS (Continued) 


American 
Scheiner 


Maker and kind 


Ric Day- 
todd it light 





Professional Film (Continued) 
Hammer 


Medium ebrtnerdial. oan 6 ee EA 
Medium Commercial Cortes. toes oe 
ne ate tot See ae SS a Sn 


Nba Did oa delle geal ee 
Peericlromaics. 2.2L. :[. 82... 2s ea oe 

Ilford 
Commercial ‘Ortho... ....2........... 
Hine GraimvOrdinary.....¥J.../...... 
erepescbrommtc:+->.... 5.0.42. -005 
Hypersensitive Panchromatic........, 
Mepouromatie.):. 052... 5a... l...., 


i a 2 


a STS Gee ee ee 
os SO eg eee aes Se 
Iso Panchromatic Super-Special...... . 
Cys OS Gls Se SS a 
hea") Gi) BRISA 1) ees 
MBMCNROMAUIC.. 22... OG. lee ee 
} css. ee GR RS ee ae 
Special Rapid Ortho.. 

Special Rapid Panchromatic. . 





pecerer ee Bt oe AL oe kc wc 
Mere Pipetinl. 1... 27.02. Khe we ee 
Barnett 
Dry Stripping Fine Grain Ordinary.... 10 
Dry Stripping oes: Mt tS) ks SOP 5 
Fine Grain Ordinary. 5 ates Sega 10 
Fine Grain Ordinary. . 11 
Line Tone Panchromatic Process Thin 6 
Line Tone Process Thin. . S eon 4 











|) Tung- 


sten or 
Photo- 
flood 








Weston 


Tung- 
Day- | sten or 
light | Photo- 
flood 


boon 


COrROnWhbWOn 
oo 


me bo 

QD PWWORMDOD 
on 

‘ _ 


lo} 
thy 


oo 
+ boa! 


Woot ww 
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American ; 
Scheiner Weston 
Maker and kind jase ee Woses 
Day- | sten or| Day- | sten or 
light | Photo-| light | Photo- 
flood flood 
2 EEE 
Plates (Continued) ord 
‘Barnett (Continued) Cosy Re 
Grdingsry. 305. ct uae oe one a feres teeter 13 9 2.5 1 
Press Ortho. : 21 17 16 6 
Process... 2/3...4 11 “ 1.5 th 
Process Ortho 10 6 1.3 0.5 
Rapid Panchromatic Process......... 13 10 2.5 ws. 
Rapid Panchromatic Process Extra . e 
TAG. We nee cals ead mn 13 10 2.51 2:3 
Self SereentOrphowt) 2) 4e.. Jan « as 17 13 6 wD 5. 
Soft Banchrontatie! 1p. 4. 7s 21 13 16 Thas5! 
Special’ Rapids). 1... fo kk. g- s ees 16 as 5 PM fi 
Special Rapid Panchromatic.......... 18 15 8 4 
Beudig sees t tet ek ee las erste 18 cd 8 baot 
Shudi6 oo. ss ek eae ae ns 19 15 10 4 
Studio Grthiot ir) o.oo: Bes ge ee 18 14 8 Bs 
Summer Press)... wn < cf = Soe se ae ee 21 te 16 ed 
Stipertiso, Fr-3.. U6 fe. gous 3 ok 23 19 24 » 10 
Skper-Press. s Weerteh bs ands ake ssn 24 20 32: 12 
Super-Speed Ortho.................: 19 uk 10 4 
Strper-Speed Ortho...... Fi.6.5...205 20 15 12 4 
X L Super-Speed Ortho. . t er 21 17 16 6 
Bauchet 
(Asn) OS et ce eee = Date oda teak 11 1.5 
SW Rie: eee eet howe eo eee Cea 13 205 
(OUT Saahatnn Ae ree hone 2 See ie CMe > ai 16° ar 5 
Dm tees crestor a ek No oe ae der 20 2 12 
IEE Uy PERCRY OIMOSE oe o.com Sin he Mee sero 23 ane 24 
Hyper Nor-Screen.s. ... 2... jee ees 19 fad 10 
Spbcial Studio?. ty .54,: de8, 0 fea aes 19 rs 10 
Criterion 
Finelitee . : ata Go. eh unis os eae 19 fi 10 
Enelite Tsots. foo sauce Pm ode de bed 19 bs 10 
Extra Rapid. . pee ee? eer Cheek 17 A 6 
Extra Rapid Iso. . ASA ceo 17 ia 6 
Ordingty. . Pista: occ ude ates eae se 12 ce 2 
Presssbic pe Meet das obs a bn Sete wake S23 19 10 
PYOCCASs 6. Hen dois cs da a hoe See a weeded rs 10 1/3 
Rapid Screenless Ortho.............. 18 8 
TOO. Fic cg on 08 bo 8k 3 ARO See ae at eats 20 12 
WOO AsO. ie dee ne ok 2 ae cere en Me 20 12 
Special Extra Rapid..-.........5...-. 18 oe 8 
Special Extra Rapid Iso.............. 18 3 8 
Defender 
Seed GrOrtho. Sac. cst. te eas es 18 15 8 oa 
Seed L Ortho Non Halation.......... 18 15 8 4 
Seed Panchromatic. . ; as ee ey 13 10 2.5 1.3 
Seed Process. . ae We | ala See 9 4 1 0.3 
eed So. Me sk tien baie ds egies 12 8 2 0.7 
Séed: 260) «thik =< as See «ie Biro 18 14 8 4 
Seed 27. FE eels ke ccd veh ww oktsletpeate 19 16 10 5 
Standard Orthonon. . i dae Melee 18 14 8 4 
Standard’ Post Card...........0...4. 14 12 3 1.5 
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American 

















Scheiner Weston 
: Maker and kind 
Tung- Tung- 
Day- | sten or| Day- | sten or 
light | Photo-| light | Photo- 
flood flood 
Plates (Continued) 
Defender (Continued) 
Stanley Extra poestal: 1 ee Se 18 14 8 4 
Stanley Regular. . at Roxette ent 18 14 8 4 
Eastman et Co. 
WMIRIADMITIARES LD) «ofa vers voces oe laie ine ee lepeiel ese 14 10 3 1.3 
Double Coated DOEthot dh, ts). stated es 16 « 12 5 2 
MEMORIA Gat Sits ae ds Dk ss shapes eine 14 8 3 0.7 
Jac Sa Rk, SS eee en ee 17 12 6 2 
opus VR Sa ie Ss Se Sees 20 15 12 4 
Hyper-Press‘Ortho...... of)... 6-62. 22 19 20 10 
~ Hypersensitive Panchromatic...:..... 24 21 32 16 
} LOE TOT» 0) Ei) ee 9 a 1 is 
Lantern Slide Regular............... 4 1 0.3 ape 
Lantern Slide Slow... .).4:.......... 2 0.5 od 
be as ga ss Cte ORE CE Seen CTC 15 10 4 its 
DE cos Se Bean ane a 6 2 0.5 at 
Sagic aioated pe On eee oe 16 12 5 2 
niversal. .... Soe tea.) ohseeen ls ae 15 10 4 1.3 
(4 SOG Ls ee Se) eyes," 14 11 3 1.5 
Wratten Metallograph. . hehe oS 10 6 3 0.5 
Wratten Panchromatic. . Arse a 20 17 12 6 
Wratten Process Panchromatic....... 16 13 5 2.5 
Eisenberg 
ey yee te Re es 20 12 12 2 
Oy i Sh as eee ak 20 12 12 2 
Sen ca a 21 16 16 5 
Ultra Rapid.. 20 12 12 2 
Empire 
Ola OS SUEhy un Aaa ee o Soe ea 20 £ 12 
RMI RUAYON. Ws ois on cc ope whole es ole ee ys 17 oy 6 
Gevaert 
OCT TS is a oS 15 ee 4 
BIS EEEC ITOMOBR. 2 e600 doles ois ne 20 16 12 5 
Prereereareee A. TEL. o/s 2 50 tales clas ene’ 21 13 20 8 
Super-Press 2000 A. H............... 23 20 24 12 
Super-Sensima Special Blue Label..... 15 Ss 4 of 
Super-Sensima Special... ............ 17 5 6 i 
Super-Sensima Special 2000.......... 21 17 16 6 
GPR ANCHEOE ot keene 18 ig 8 +A 
; CE SG Ue a Ge Re 14 an 4 
_ Hammer 
METERS Uo roo v bio wih Some © miele a gm eo 17 13 6 2.5 
PISOREMAGCORUTARG.. seb cus oe ofee snes 3 2 0.5 Qi 
Lantern Slides Yellow Label.......... 6 -_ 0.5 gh 
Lantern’ Slides White Label........... 6 wm 0.5 e 
Medium Commercial.............-... 17 12 6 2 
Medium Commercial Ortho.......... 17 12 3 h 2 
6 a sy ait 
Le 13 6 2.5 
18 14 8 3 
6 4 0.5 0.3 
14 9 3 it 
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American 
Scheiner Weston 
Maker and kind Tune- Tone 
Day- | sten or| Day- | sten or 
light | Photo-| light | Photo- 
flood flood 
Plates (Continued) 
Hammer (Continued) ! 
Slowi@rthower cet s sa <i te weielue os 14 9 itd this 
© Special. fae ss o- Ctrare dw ttatle aiesalteve! stapes 18 14 8 Has 
StpersPress. ..). 3. Pew. Fe she os wares at ots 20..} .16 12 Tey te) 
Super-Sensitive Ortho .............. 23 19 244 shaskhOve 
Transparencty..........:! fA Rol See 6 0.3 id 
Hauff : 1g0n) ' 
VAM ALOT EA VEN pote cue Bee) a. Diced she, folie nals 17 FF 6 ae 
Diapositivel.s. 3... od wl es woes 2 4% j Puen 
Dxtra Rapids Joc. 9). 00. Mas crea ee 14 aa 3 wa 
Wied ula 5.3 ee ti suncires & dicatere ono pet onary ot 22 “a 20 sal 
OFthOIN, Hees (0054 B02 RN ctr oa are 14 ay, 3 ey | 
TPANCOlA picakss fan sievsic ests a ee kee A re 4 18 ea 8 1s 
DeGzese: See lect hoo Ga che oe crebe eine 4 5 b i 
WIGroria’s. neh to te Mads bicemp etsy ehelsie a 20 : 12 F 
WECEOMAUNE ELSs bias ch SOR coud eres 22 . 20 a 
TOLUNE ote atccshe cc etals A cstn ata geet sone 20 Se 12 3 
liford 
WATHO-Fltere deen to eth a odane oe ne 18 a 8 ay 
HTOMALICs cAleawe ds bs Mere tralia a med 14 : 3 ate 
Pouble-xX—Press.. 0.4. Qh Lo lesan ds 23 15 | 24 er 
Golden Iso Benith..s..05. fe .. see ok. 23 18 24 8 
Hypersensitive Panchromatic... ..... 23 20 24 12 
Infrared (With Filter)............... 14 Ke 3 {re 
Teo-Zenith ess d.- eRe a OM oe chen e ewe 20 15 12 4 
Ordindry. fi... c rb.) MA fee 12.: a 2 q: 
Press Ortheé.!. J). ob. te em ew eres 20 12 ia’ 
Process... i dh RR etm Sap ee se 5 ch 
Rapid! Chromatic... ..)....5+5.2-005 18 8 
Rapid Process Panchromatic. x 14 3 
Sereened Chromatic......... 17 Ny 6 ie 
Soft Gradation Panchromatic. . 21 18 12 8 
Special Rapids)... .5..6) oh ole aa 17 = 6 ae 
Special Rapid Panchromatic..... Ae 18 ee hone im 
Topographical.........--..- seer rere 14 ye 3 i“ 
VAN TNA eee cone aes, tien Sree os, Gera tock ie 19 4. 020 st 
Mlingworth 
WOO E fo ee Std Sapa ate erie cerns 18 14 8 3 
Lightning Fleet. Ortho. ........600+-: 22 18 20 8 
Pan Meet: 2. {0.0.0 0.0 s Beh epec eae’ 20 19 12 10 
Super-Fleet.......6... 20 cece eee eeee 19 15 10 4 
Super-Fleet Ortho.............+5+55- 20 16 12 ~ 6 
Super-Lightning Fleet OPED bi dse eae 23 19 24 10 
Kranseder 
LDS do)! RR CRY See ESR We fra racer rire] sea 23 tnd 24 
Kranz Meister Klasse........-..+-++-- 21 ul 16 
Kranz Sonderklasse...........+-++55 22 od 20 
Lainer and Hrdliczka 
DidpOBitIvel nc. cee eee ace e eens 2 ins 
Pixtra Rapids)... 04. 0b. tee cle enee 11 1.5 
Germabitia. fd RA obs eat Ub thes ve ve 10 1,3 
Lainos Panchromatic.............+5. 17 6 
TAWOUL Ss. teh edete tle PE Aen eibe eal 17 6 
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American 
Scheiner Weston 
Mak i 
: = and kind Tung- Tung- 
4 Day- | sten or| Day- | sten or 
) light | Photo-| light | Photo- 
flood flood 
aw HEE eee 
Plates (Continued) 
Lainer and Hrdliezka (Continued) : 
7a) 57 ae Sat NS 9 Seer eee 12 < A 
RBPCHEUON HADI. 22. -..-)~.0 ne 6 see 17 6 ‘ 
MBeHreGUCtION... (Gf. . 5.2 bee 3 ie! a 
ee ST 8 Sie bee a eee Serena 17 6 E 
Uo SO ae eee PS 20 12 
Tizian Panchromat oe! BEE ROE 26 50 a 
Tizian Ultra Rapid...........---.--- 16 5 
Mimosa 
Extrema Ortho....... 17 6 
Extrema Ortho A. H 16 5 
Extrema Studio.. ne 6 
Optima): <i. - 21 16 
Sk ee ze 20 12 
Perutz 
oan AS AS en 22 - 20 
Perchrome B.......... 19 10 
SS. Chai Ea 22 20 
erGmi nae was. kl 26 50 
a SS 25 40 
0 US SS eee 24 32 
PenertCeat ns. 2." c > S  * 17 6 
Spezial a 23 24 
‘Super-Ortho.. Tiss s 25 24 40 
SImemaid a... 2... v-)--- +2: Penlon eo ad 40 
Voigtlander | 
opin 22 3S eee ee 23 < 1 24 
Ao Se pee 21 si} 16 
Spezial Portrait. . Ps, RS Gee 23 «3 24 
Wellington 
Anti-Screen. . b idord sa eS a 19 ag. 10 
Contrasty @rtho! Process...)....-...- 7 ¥ , 
oe SS re eae . 20 12 
MEETS, fb - fae hee ee 16 5 
RUINS oH. Sek Nee ee 13 2.5 
Oirtho ETOCeSS.. ..- <-~. eee eee ee 11 = 1.5 
BUGRGER I Ghee isis << 66 sie~ + - jose ele t+ 419 — af 10 
Grameen oss. ens sae ests 16 4 5 
Studio. Bameiescraan. 50.2056 5 ies es + 5 19 ie 10 
NE Se EEEING. fe «=< ples. > - bleeds» ot 19 4 10 
| DO ea ee 19 : 10 
Xtra oe ; 17 6 
(nA. SN ee eee 18 ay 8 
Coior Plates and Films 
Agfa (German) 
8 a ee Seni 17 X 30/27 X 60)64 x 60/40 x 60 
Ultracolor Film............-..+..--- 13 ie 2.5 YS 
Dufay (American) | 
Daylight, No Filter........--------- 4 =¢ Lea6 
Daylight, #51 Filter..........-.---+-- 15 ~ 4 i. 
Photoflood, #78A Filter............-- bs 14 ae 3 
eer . 
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American 


Scheiner Weston 





Maker and kind 
Tung- Tung- 
Day- | sten or| Day- | sten or 
light | Photo-} light | Photo- 
flood flood 











Color Plates and Films (Continued) : 

Eastman Kodak Co. ; . 
Kodachrome, No Filter... ........... 15 12 4 2 
Kodachrome, With Filter............ se 9 t 1 
KodachromevAsenien cmap tisieciot onl ave 15 4 

Finlay : ¢ 
Eastman Special Panchromatic Plates. 

Sunlight; With Giter. 2...2 5... .lit.hrehs 12 i 2 bh 
Photoflood, With Filter.............. a 9 & a! 

Lumiere fred 
Filmcolor, Old Style, Filter........... 17 X% 60} .s..: 20 x 60 
Filmeolor, Old Style, Filter........... e. -[18)K60/OCR 60 


Filmcolor, New Style....;..........- 


a 


1942 
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COMPARISON OF WIRE GAUGES 
DIAMETER OF WIRE IN INCHES 









E n = bo ° 
s+ ac os & 
sa | 52 | 32” = 
ga | 22 | $2 g 
ES Ee =) Ey 
a = k; P= 
SEROHD Ye). Ment oees Ep. teSa bit. (LE EOL AR LGR EG .0083 
Gees ee BQO). HS eee EES TO08Z 
Zo) Ss is DRS Ie ae ee .464 -0095 
BOURGET. SG) . sR BGE .432 -0100 
454 | .3938 400 .0110 
425 | .3625 372 0120 
380 |.3310 348 0133 
340 | .3065 324 0144 
300 }.2830 300 0156 
284 | .2625 276 0166 
259 | .24387 252 : 0178 
238 | .2253 232 . 234375 |.0188 
220 |.2070 212 .21875 |.0202 
203 |.1920 192 . 203125 | .0215 
180 |.1770 176 .1875 0230 
165 |.1620 160 .171875 | .0243 
148 |.1483 144 . 15625 0256 
134 |.1350 128 0270 
120 |.1205 116 0284 
109 | .1055 104 .0296 
095 |.0915 092 : .0314 
083 | .0800 080 .078125 | .0326 
072 |.0720 072 .0703125) .0345 
065 | .0625 064 .0625 0360 
058 | .0540 056 0377 
049 | .0475 048 .0395 
042 |.0410 040 .0414 
035 |.0348 036 .0434 
032 |.0318 032 . 0460 
028 | .0286 028 .0483 
025 |.0258 024 -0515 
022 | .0230 022 0550 
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COMPARISON» OF WIRE GAUGES (Continued) 
DIAMETER OF WIRE IN INCHES 











a Ra a? est uc em 
ped el: EC See 
es ee ae ae: as 3 
5 ave fom al. ed oS dee 5m $ 
25 |0.01790 |0.020/0.0204|0.020 {0.148]0.021875 0.0586 
26 |0.01594 |0.018)/0.0181/0.018 |0.146/0.01875 0.0626 
27 |0.01419 |0.016)0.0173/0.0164/0. 143/0.0171875 0. 0658 
28 |0.01264 |0.014/0.0162/0.0149/0.139/0.015625 | 0720 
29 |0.01126 |0.013/0.0150/0.0136]/0.13410 .0140625 10. 0760 
30 |0.01003 |0.012/0.0140}0.0124/0.127/0.0125 10.0800 
31 |0.008928/0 .010)0.0132/0.0116/0.120}0.0109375. 10.0820 
32 |0.007950/0.009}0.0128/0.0108/0.115/0.01015625 10.08 
33 |0.007080/0 .008/0.0118}0.0100/0.112/0.009375 - 10.0 
34 |0.006304/0.007/0.0104/0.0092|0.110/0.00859375 10.0950 
35 |0.005614/0 .005}0.0095|0.0084/0.108/0.0078125 |...... 
36 |0.005000)0 .004/0 .0090/0 . 0076/0. 106/0.00703125 1...... 
37 0.004453}... .. 0.0085}0 . 0068/0 .103/0.006640625)...... 

0.003965}. . .]0.0080}0.0060/0.101/0.00625 |... ... 
39 jO7J003531\. 3... 0.0075/0.0052/0.099]-: . 3. Se alee 
40 |0.003145)..... 0. 0070/0 . 004810097]... | Yates 
yt os Ae ee ol GP 0. Q066/0 .004410 095]... 2.2... 
y 7 SS OY oe SO EY 0.006210. 004010 092] 5 >. | Sosa eee 
Ae wWViad. SRGh Ses 0.906010 . GO8GG:.. 0881-2. | ==. eee 
7. Ne lee oe OA base ane 0.0058/0. 03210 -@85]. ... J... Sl eee 
AGB SW) > ..0.. Se hed ee 0. QOB510 . QOZSIG. -O8it2.. 5 eee 
rs Ue Ge i 0.0052/0 .002410.079]. -. 200. Be b= ject 
STOP 3), Git -10.G05010 .QO20I0 -O77{- >. Mee ke oe Pi sae ie 
BSW Coe he Wed 6 0. G04810.Q0160-O75t-:. =e a 
AQT AER ES oe 0.004610).001210 072)... 1.) Co Ree 
SO OW t,t | GS 0 .Q044:0 . GOLD O69! >: a Ene o 
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Gauge No. 
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Brown & 
Sharpe 


.04547 
.04049 
.03604 
.03211 
.02860 


0 
0 
0 
0 
0 
0.02548 
0.02268 
0.02019 
0.01798 
0.01601 
0.01426 
0.01270 
0.01131 
0 
0 
0 


.01007 |: 


.008969 
.007988 


Birmingham 
or Stub’s 

Washburn 
& Moen 

Imperial or 
Brit. Std. 


Sean coaccoe cococeo 
ooo oocoo oo°ooeo 


S BooSeoe, DoeSocKEe:, cooco°d .,.coocoed. Conoco 
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DIAMETER OF WIRE IN CENTIMETERS 





Music wire 











03572\0. 


.03175)0. 
.02778)/0. 
.02580)0. 
.02381)/9. 
.02183)0. 







Size 






1730 





ocooocooocooocooo°o0ooccocco oO 


No. 
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0.0730 


Size 





‘HANDBOOK OF CHEMISTRY AND PHYSICS 
TWIST DRILL AND STEEL WIRE GAUGE 
-- INCHES 












“1. |0.5791)| 17 0.4394 
2 |0.5612)| 18 j0.4305 
3 |0.5410]| 19 |0.4216 
4 |0.530|| 20 |0.4089 
5 10.5220] 21 |0.4039 
6 10.5182)| 22 |0.3988 
7 |0.5105}| 23 }0.3912 
8 |0.5055)| 24 0.3861 
9 |0.4978}| 25 |0.3797 

10 |0.4915)| 26 0.3734 

11 |0.4851)| 27 |0.3658 

12 |0.4801)| 28 |0.3569 

13 | |0.4699}| 29 0.3454 

14 |0.4623)| 30 |0.3264 

15 |0.4572)| 31 |0.3048 
16 |0.4496]| 32 |0.2946 





. 2870 
2819 
.2794 
.2705 
2642 
.2578 
2027 
. 2489 
2438 
2375 
2261 
2184 
. 2083 
. 2057 
.1994 
. 1930 
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0.1854 
0.1778 
0.1702 
0.1613 
0.1511 
0.1397 
0.1321 
0.1181 
0.1092 
0=1067 
0.1041 
0.1016 
0.0991 
0.0965 
0.0940 
0.0914 











65 (0.0889 
66 |0.0838 
67 |0.0813 
68 |0.0787 
69 |0.0743 
70 (0.0711 
71 |0.0660 
72 |0.0635 
73 (0.0610 
74 \0.0572 
75 |0.0533 
76 (0.0508 
77 \0.0457 
78 0.0406 
79 0.0368 
80 0.0343 
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HANDBOOK OF CHEMISTRY AND PHYSICS — 
DIMENSIONS OF WIRE §-) © 


Stus’s GAUGE 


Giving the diameter and cross-section. in WS rine 
for the Birmingham or Stub’s gauge. 





Diameter 


in in. 


Section — 


Gauge No. in sa. em 






in sq. in, 











‘Section : Diameter 













0000 0.454 0.16188 .1532 100444 _ 
000 425 |. . 14186 1.0795. | 0.9152) 
00 380. | MA S40"> | P- RPE lado - 7817 
0 0.340 0.09079. 0.8636 ©. 5858) 
1 .300 07069 . 7620 4560 © 
2 284 06335 7214 Vo4s7* 
3 259 ' 05269 6579 8399" 
4 -238 04449 6045: ‘| 2870. 
5 0.220 0.03801 0.5588 
6 . 203 03237 5156 
7 180 02545 4572 
8 165) 02138 4191 
9 148 01720 3759" 
10 0.134 0.01410 0.3404 
11 -120 011310 3048 
12 109 009331 2769 
13 095 007088 2413 
14 083 005411 ~ 2108 
15 0.072 0.004072 0.1829 
16 065 0033183 16510 
AT 058 0026421 14732 
18 049 0018857 12446 
19 042 0013854 . 10668 
20 0.035 0.0009621 0.08890 
21 032 0008042. | 08128 
22 02 0006158 07112 
23 025 0004909 06350 
24 1022 0003801 05588 
25 0.020 0.0003142 0.05080 
26 018 0002545 04572 
27 016 0002011 04064 
28 014 0001539 03556 
29 013 0001327 08302 
30 0.012 0.0001181 0.03048 
31 010 00007854 02540 
32 909 . 00006362 02286 
33 008 00005027 02032 
34 007 00003848 01778 
35 0.005 000001963 0.01270 
36 004 00001257 01016 
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DIMENSIONS OF WIRE (Continued) 


British Stranparp GavGE 
outer ert e diameter and cross-section in English and metric system 


) Standard Gauge. 














00000 
0000 400 1257 1.0160 8107 
_ 000 372 1087 0.9449 7012 
P00 . 348 0951 . 8839 6136 
an 0 * 0.324 0.0825 0.8230 0.5319 
1 00 07069 . 7620 4560 
a0 2 , 276 - 05983 . 7010 - 3858 
bf) 3! . 252 . 04988 .6401 . 3218) 
ede ht -232 - 04227 . 5893 . 2727 
erent a. 212 0.03530 0.5385 0.2277 
mm - 6! Ie “1792 .02895 .4877 . 18679 
eS O07) JOSeTOa76 5.02433 .4470 . 15696 
pis ~ .160 .02010 -4064 . 12973 
9 ' 144 .01629 . 3658 . 10507 
10 0.128 0.01287 0.3251 0.08302 
11 .116 .010568 . 2946 . 06818 
12 .104 . 008495 - 2642 . 05480 
—t3 -092 . 006648 -2337 04289 
“14 .080 . 005027 . 2032 . 03243 
15 0.072 0.004071 0.1829 0. 02627 
16 064 .003217 . 16256 . 020755 
17 ee . 002463 . 14224 .015890 
18. .048 .001810 . 12192 .011675 
19 . 040 . 001257 - 10160 . 008107 
20 0.036 0.001018 0.09144 0.006567 
21 .032 . 0008042 . 08128 .005189 
22 .028 -0006158 07112 .003973 
23 ~024 . 0004524 . 06096 002922 
24 .022 .0003801 . 05588 . 002452 
25 0.020 0.0003142 0. 05080 0.002027 
26 .0180 .0002545 . 04572 .0016417 
27 0164 .0002112 .04166 .0013628 
28 .0148 .0001728 .03759 .0011099 
29 .0136 .0001453 08454 .0009363 
30 0.0124 0.0001208 | 0.03150 0.0007791 
31 .0116 .00010568 . 02946 .0006818 
32 .0108 .00009161 .02743 .0005910 
33 .0100 .00007854 . 02540 . 0005067 
34 . 0092 . 00006648 - 02337 . 0004289 
35 0.0084 0.00005542 0.02134 0.0003575 
36 . 0076 .00004536 .01930 .0002927 
37 .0068 .00003632 .01727 . 0002343 
38 . 0060 . 00002827 .01524 . 0001824 
39 - 0052 .00002124 .01321 .0001370 
40 0.0048 0.00001810 0.01219 0.0001167 
Al . 0044 .00001521 .01118 . 0000982 
42 . 0040 .00001257 .01016 .0000811 
43 . 0036 .00001018 00914 .0000656 
44 . 0032 .00000804 . 00813 .0000519 
45 0.0028 0. 00000616 0.00711 0.0000397 
46 024 .00000452 00640 . 0000212 
47 . 0020 . 00000314 .00508 . 0000203 
48 .0016 . 00000201 . 00406 - 0000129 
49 .0012 . 00000113 . 00305 .0000073 
50 0.0010 0 .00000079 0.00254 0 .0000051 
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PLATINUM WIRE = — 
Mass In GRAMS PER Foot | 


, 























B. & S Diameter, Mass, B. & 8: Diameter, |~ Mass, 
Gauge inches g per ft. Gauge inches ' g per ft. 
10 .1019 Sys) 23 02257 1.8 
11 09074 | 28.0 24 02010 | 1.4 
12 .N8081 22.0 25 01'790 5 SBI att 
N63 .07196 W725 26 01594 0.9 
14. .06408 | 14.0 27 -01420 ¢- Od 
15 .05707 11.0 28 (01264 0.6 
16 .05082 9.0 29 .01126 0.45 
ive .04526 7.0 30 .01003 0.35 
18 .04030 SET 31 .008928 0.28 
19 .03589 4.4 32 :007950 | 0.22 
20 .03196 3.4 33 .007080 |. 0.17 
Au .02846 2.9 34 006305 0.15 
22 .02535 2.3 35 005615 0.11 











ALLOWABLE CARRYING CAPACITIES OF COPPER WIRE 
(Regulations of the National Board of Fire Underwriters) 























Amperes 
Siege &S. Diameter! mils Crommscniipn. 
auge , circular mils - Rubber Gther 
insulation insulation 
0000 460.0 211600 225 325 
000 409.6 167800 175 ath 
00 364.8 133100 150 225 
0 324.9 105500 125 200 
1 289.3 83690 100 150 | 
2 250-6 66370 90 125 ; 
4 204.3 41740 70 90 : 
6 162.0 26250 50 70 
8 128.5 16510 35 50 ; 
10 101.9 10380 25 OU . 
12 80.81 6530 20 25 
14 64.08 4107 15 20 7 
16 50.82 2583 6 10 
18 40.30 1624 3 5 
7 


— 
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WIRE TABLE, STANDARD ANNEALED COPPER 
American Wire Gauge (B. & S.) English Units 


























Diam- Cross-section at 20°C Obms per 1000 feet* 
Gauge sae = 
No._- pulls at Gireslar | s. inches | S| 20° | 50% : 
inches | (g9ep) | (68°F) | (122°F) (167°F) 
0000 /460.0 |211600 —|0. 1662 0.04516] 0.04901} 0.05479] 0.05961 
000 {409.6 |167800 -1318 .05695}  .06180 -06909/ .07516 
00 364.8 |133100 “1045 .07181 .07793 .08712| 09478 
0 1324.9 {105500 08289 .09055 09827} 1099 1195 
1. }289.3 | 83690 06573 “1142 .1239 1385 1507 
2 1257.6 | 6637 05213 1440 1563 (1747 -1900 
3 229.4 | 52640 (04134 -1816 .1970 2203 12396 
4 |204.3 | 41740 03278 2289 12485 2778 13022” 
5 |181.9 | 33100 .02600 .2887 3133 3502 .3810 
6 {162.0 | 26250 02062 3640 13951 4416 4805 
7 1144-3 | 20820 -01635 4590 4982 5569 “6059 
8 128.5 | 16510 01297 .5788 6282 -7023 “7640 
9 {114.4 | 13090 -01028 -7299 7921 “8855 -9633 
10 |101.9 | 10380 008155 9203 9989 | 1.117 1.215 
11. |.90.74 |. $234 006467 1.161 1.260 1.408 1.532 
12 | 80.81 | 6530 005129 1.463 1.588 1.775 1.931 
13° |-71.96 | 5178 004067 1.845 | . 2.003 2.239 2.436 
14 | 64.08 | 4107 003225 2.327 2.525 2.823 3.071 
45° 157.07 | 3257 002558 2.934 3.184 3.560 3.873 
16 |,.50.82 | 2583 002028 3.700 4.016 4.489 4.884 
17 | 45.26 | 2048 -001609 4.666 5.064 5.660 6-158 
1s }-40.30 | 1624 -001276 5.883 6.385 7.138 7.765 
19°] 35.89 | 1288 -001012 7.418 8.051 9.001 9.792 
20 | 31.96 | 1022 0008023 | 9.355 | 10.15 11.35 12.35 
21 | 28.45] 810.1 | .0006363 | 11.80 12780 14.31 15.57 
22 | 25.35 | 642.4 | .0005046 | 14.87 16.14 18.05 19.63 
23. | 22.57] 509.5 | .0004002 | 18.76 20.36 22.76 24.76 
24 | 20.10} 404.0 | .0003173 | 23.65 25.67 28.70 31.22 
25 | 17.90} 320.4 | 0002517. | 29.82 32.37 36.18 39.36 
26 | 15.94} 254.1 | .0001996 | 37.61 40.81 45.63 49.64 
27 | 14.20| 201.5 | .0001583 | 47.42 51.47 57.53 62.59 
28 | 12.64 | 159.8 | .0001255 | 59.80 64.90 72.55 78.93 
29 | 11.26} 126.7 | .00009953 | 75.40 81.83 91.48 99.52 
30 | 10.03} 100.5 | .00007894 | 95.08 | 103.2 115.4 125.5 
31 | -8.928] 79.70 | .00006260 |119.9 130.1 145.5 158.2 
32 | 7.950| 63.21 | .00004964 |151.2 164.1 183.4 99.5 
33 | 7.080] 50.13 | .00003937 |190.6 206.9 231.3 251.6 
34 | 6.305} 39.75 | .00003122 |240.4 260.9 291.7 317.3 
35 | 5.615} 31.52 | .00002476 |303.1 329.0 367.8 400.1 
36 | 5.000] 25.00 | .00001964 |382.2 414.8 463.7 504.5 
37 | 4.453! 19.83 | .00001557 |482.0 523.1 584.8 636.2 
38 | 3.965] 15.72 | |00001235 |607.8 659.6 737.4 802.2 
39 | 3.531] 12.47 | .000009793/766.4 $31.8 929.8  |1012 
40 | 3.145 9.888] .000007766/966.5  |1049 1173 1276 





* Resistance at the stated temperatures of a wire whose length is 1000 feet at 20°C. 
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WIRE TABLE, STANDARD ANNEALED COPPER 
i (Continued) — nsoitormA 
American Wire Gauge (B. & S.) English Units ~ (Continued) 
a 


Feet perrohm* ©...) «=. .) 

Pounds Feetse |_| sens te 

Gaur per 1000 per : : 
feet pound 0°C 20°C 50°C 75°C 

- (32°F) (68°F) (122°F) (167°F) 

















0000 |640.5 1.561/22140 20400 18250 16780 . 
000 |507.9 1.968]17560 16180 14470 13 

00 |402.8 2.482}13930 12830 11480 10550. 

0 |319.5 3. 130}11040 10180 9103 8367 

1 253.3 3.947] 8758 8070, 7219 6636 - 

2 |200.9 4.977| 6946 6400 5725 _ 5262, 

3 |159.3 6.276} 5508 5075 4540 4173" 

4 |126.4 7.914) 4368 4025 3600 3309. 

5 |100.2 9.980) 3464 3192 2855 2625 

6 | 79.46 12.58 | 2747 2531 2264 _2081 

7 | 63.02 15.87 | 2179 2007 1796 1651 

8 | 49.98 20.01 | 1728 1592 1424 1309 

9 | 39.63 25.23 | 1370 1262 1129 1038,. 
10 | 31.43 31.82 | 1087 1001 895.6 823.2 
11 | 24.92 40.12 861.7 794.0 710.2 652.8 
12 | 19.07 50.59 683.3 629.6 563.2 517.7 
13 | 15.68 63.80 541.9 499.3 446.7 410.6 
14 | 12.43 80,44 429.8 396.0 354.2 325.6 
15 9.858 101.4 340.8 314.0 280.9 258.2 
16 7.818 127.9 270.3 249.0 222.8 204.8 
17 6.200 161.3 214.3 197.5 176.7 162.4 
18 4.917 203.4 170.0 156.6 140.1 128.8 
19 3.899 256.5 134.8 124.2 p BBs Ws 102.1 
20 3.092 323.4 106.9 98.50 88.11 80.99 
21 2.452 407.8 84.78 78.11 69.87 64.23 
22 1.945 514.2 67.23 61.95 55.41 50.94 
23 1.542 648.4 53.32 49.13 43.94 40.39 
24 1.223 817.7 42.28 38.96 34.85 32,03 
25 0.9699 | 1031 33.53 30.90 27.64 25.40 
26 .7692 | 1300 26.59 24.50 21.92 20.15 
27 .6100 | 1639 21.09 19.43 17.38 15.98 
28 .4837 | 2067 16.72 15.41 13.78 12.67 
29 . 3836 | 2607 13.26 12,22 10.93 10.05 
30 . 3042 | 3287 10.52 9.691 8.669 7.968 
31 .2413 | 4145 8.341 .685 6.875 6.319 
32 .1913 | 5227 6.614 6.095 5.452 5.011 
33 .1517 | 6591 5.245 4.833 |~ 4.323 3.974 
34 .1203 | 8310 4.160 3.833 3.429 3.152 
35 .09542}10480 3,.299 3.040 2.719 2.499 
36 .07568}13210 2.616 2,411 2.156 1,982 
37 . 06001) 16660 2.075 1,912 1.710 1,572 
38 .04759/21010 1.645 1.516 1.356 © 1.247 
39 .03774|26500 1.305 1,202 1.075 0.9886 
40 .02993}33410 1.035 0.9534 0.8529 . 7340 














*Length at 20°C of a wire whose resistance is 1 ohm at the stated 


temperatures. 5 
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a we 








Diameter 
in mils at 


~ 0000 =| 460.0 0.00007051 
000 «| 409-6 “0001121 
“00 | 364.8 0001783 
o | '324.9 0002835 
1 | 239.3 0004507 
2 | 257.6 0007166 
3 | Q29'4 001140 
4 | 204'3 001812 
5 | 181.9 002881 
6 | 162.0 “004581 
~ 7 | 1443 007284 
8 | 1285 “01158 
9 | 1144 01842 
10 =| 101.9 02928 
il 90.74 04656 
12 80.81 £07404 
13 71.96 “1177 
14 | «64.08 “1872 
15 57.07 2976 
16 50.82 4733 
KAT 45.26 "7525, 
“48 -| 40.30 1.197 
19 35.89 1.903 
20° | 31.96 3.025 
21 28 46 4-810 
22 25.35 7.649 
23 22.57 12.16 
4 20.10 19.34 
25 17.90 30.75 
6 15.94 48.89 
27 14.20 77.74 
28 12 64 1236 
29 11.26 196.6 
30 10.03 | 312.5 
“31 | 8.928 | 497.0 
~ B2 7.950 | 790.2 
33 7.080 | 1256 
34 6.305 | 1998 
35 5.615. | 3177 
36 5.000 | 5051 
- 37 4.453 | 8032 
38 3.965 |12770 
39 3.531 {20310 
40 3.145 |32290 


0 .00007652. 
-0001217 
-0001935 


-0003076 
-0004891 
-0007778 
.001237 
-001966 


-003127 
-004972 
-007905 
-01257 
01999 


Ohms per pound 


0°C (32°F) | 20°C (68°F) | 50°C (122°F) | 20°C (68°F) 
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- WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


merican Wire Gauge (B.-& S.) English Units (Continued) 


te. per gb 





0.00008554}13070 
-0001360 | 8219 


39170 


0002163 


0003439 
0005468 
-0008695 
001383 
-002198 


-003495 
005558 
-008838 
-01405 
02234 


03553 


5169 








1953 


eats a 


HANDBOOK OF CHEMISTRY AND PHYSICS 


WIRE TABLE, STANDARD ANNEALED COPPER 
American Wire Gauge (B. & S.) Metric Units (Continued) 


Diameter 
Gauge | in mm 


No. | at 20°C 


it. 


OONAA PWNHRO 28 
_ 
oo 


RRM NWWRR Com sI100 


_ 
~ 
Oe RRR 


40 


* Resistance at the stated tem 


meter at 20°C. 


08969) 
.07987| 
| 


68 


.40 
- 266 


. 252 
- 348 
. 544 
.827 
.189 


-621 
-115 
-665 
- 264 
- 906 


.588 
.305 
.053 
.828 
-628 


.450 
.291 
. 150 
.024 
-9116 


.8118 
. 7230 
.6438 
.5733 
- 5106 


-4547 
.4049 
. 3606 
.3211 
- 2859 


. 2546 
. 2268 
.2019 
.1798 
- 1601 


. 1426 
.1270 
-1131 
. 1007 


| 





(Continued) 





Ohms per kilometer* 







Cross sec- 
tion in : 
mm? at : 
20°C o°c | 20°C | 50°C | 75°C 
107 .2 0.1482 0.1608 0.1798 0.1956 
85.03 . 1868 . 2028 . 2267 = 
67.43 . 2356 . 2557 . 2858 .3110 
53.48 .2971 .3224 . 3604 
42.41 . 3746 . 4066 4545 
33 .63 .4724 5127 .5731 
26.67 .5956 . 6465) . 7227 
21.15 7511 . 8152 -9113 
16.77 .9471 1.028 1.149 }. 
13.30 1.194 1.296 1.449 Bi. 
10.55 1.506 1.634 1.827 ES 
8.366 1.899 2.061 2.304 2. 
6.634 2.395 2.599 2.905 3. 
5.261 3.020 3.277 3.663 3: 
4.172 3.807 4.132 4.619 5: 
3.309 4.801 5.211 5.825 6. 
2.624 6.054 6.571 7.345 yo 4 
2.081 7.634 8.285 9.262 10.08 
1.650 9.627 10.45 11.68 12271 
1.309 12.14 13.17 14.73 16.02 
1.038 15.31 16.61 18.57 20.20 
0.8231 19.30 20.95 23.42 25.48 
.6527 24.34 26.42 29.53 32.12 
.5176 30.69 33.31 37.24 40.51 
.4105 38.70 42.00 46.95 51.08 
.3255 48.80 52.96 59.21 64.41 
. 2582 61.54 66.79 74.66 81.22 
. 2047 77.60 84.21- 94.14 102.4 
. 1624 97.85 106.2 118.7 129.1 
. 1288 123.4 133.9 149.7 162.9 
.1021 155.6 168.9 188.8 205.4 
.08098 | 196.2 212.9 238.0 258.9 
.06422 | 247.4 268.5 300.1 326.5 
-05093 | 311.9 338.6 378.5 411.7 
.04039 | 393.4 426.9 477.2 519.2 
.03203 | 496.0 538.3 601.8 654.7 
.02540 | 625.5 678.8 758.8 825.5 
.02014 | 788.7 856.0 956.9 1041 
.01597 | 994.5 |1079 1207 1313 
-01267 (1254 1361 1522 1655 
-01005 |1581 1716 1919 2087 
.007967 1994 2164 2419 2632 
.006318 2514 2729 3051 3319 
| 
oad bet 3441 3847 4185 


1954 





peratures of a wire whose length is 1 kilo- 
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_ WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American ‘Wire Gauge (B. & S.) Metric Units (Continued) 





\ ' Meters per ohm* 
Gauge) in mm aki Meters 











No. per gram 
) Pee anete orc. | 20°C | 50°C | 75°C 
0000 | 11.68 | 953.2 0.001049! 6749 | 6219 5563 5113 
000 | 10.40 | 755.9 .001323) 5352 4932 4412 4055 
00 | 9.266 | 599.5 + Mal 4245 3911 3499 3216 
0 | 8.252 | 475.4 .002103 3366 3102 2774 2550 
1 | 7.348 | 377.0 .002652) 2669 2460 2200 2022 
2 | 6.544 | 299.0- 003345) 2117 1951 1745 1604 
3 15.827 | 237.1 .004217|. 1679 1547 1384 1272 
4] 5.189 | 188.0 005318} 1331 1227 1097 1009 
5 | 4.621 | 149.1 .006706) 1056 972.9 870.2 799.9 
6 | 4.115 | 118.2 .008457| 837.3 771.5 690.1 634.4 
7 | 3.665 | 93.78 01066 | 664.0 611.8 7.3 503.1 
8 | 3.264 74.37 01345 | 526.6 485.2 434.0 399.0 
~ 9} 2.906 | 58.98 01696 | 417.6 384.8 344.2 316.4 
10 | 2.588 | 46.77 .02138 | 331.2 305.1 273.0 250.9 
11} 2.305 | 37.09 02696 | 262.6 242.0 216.5 199.0 
12 | 2.053 | 29.42 .03400 | 208.3 191.9 171.7 157.8 
13 | 1.828 | 23.33 04287 | 165.2 152.2 136.1 125.1 
14 | 1.628 18.50 05406 | 131.0 120.7 108.0 99.24 
15 | 1.450 14.67 06816 | 103.9 95.71 85.62 78.70 
16 | 1.291 11.63 08595 | 82.38 75.90 67.90 62.41 
17 | 1.150 9.226 1084 65.33 60.20 53.85 49.50 
18 | 1.024 7.317 1367 51.81 47.74 42.70 39.25 
19 | 0.9116 | 5.803 .1723 41.09 37.86 33.86 31.13 
20 8118 | - 4.602 2173 32.58 30.02 26.86 24.69 
21 7230 | 3.649 2740 25.84 23.81 21.30 19.58 
22 6438 | 2.894 3455 20.49 18.88 16.89 15.53 
-- 2S .5733 2.295 4357 16.25 14.97 13.39 12.31 
24 .5106 1.820 5494 12.89 11.87 10.62 9.7 
25 4547 1.443 .6928 10.22 9.417 8.424 7.743 
26 4049 1.145 .8736 8.105 7.468 6.680 6.141 
27 3606 | 0.9078 | 1.102 6.428 5.922 5.298 4.870 
28 3211 7199 | 1.389 5.097 4.697 4.201 3.862 
29 5709 | 1.752 4.042 3.725 3.332 3.063 
30 2546 .4527 | 2.209 3.206 2.954 2.642 2.429 
31 2268 .3590 | 2.785 2.542 2.342 2.095 1.926 
32 2019 2847 | 3.512 2.016 1.858 1,662 1.527 
33 1798 2258 | 4.429 1.599 1.473 1,318 1.211 
“34 1601 1791 | 5.584 1.268 1.168 1.045 0.9606 
35 1426 1420 | 7.042 1.006 0.9265} 0.8288 7618 
36 1270 1126 | 8.879 0.7974 7347| 6572 6041 
37 1131 08931} 11.20 6324 5827) 5212 4791 
_ 38 1007 07083} 14.12 5015 4621 4133 3799 
- 39 08969 05617| 17.80 3977 3664 3278 3013 
40 07987 04454| 22.45 3154 2906 2600 2390 











* Length at 20°C of a wire whose resistance is 1 ohm at the stated temperatures, 
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WIRE TABLE, STANDARD ANNEALED COPPER 


American Wire Gauge (B. & S.) Metric Units (C 


Gauge 
No. 









0°C | 20°C | 
0000 0.0001554 0 .0001687 0. 
000 .0002472 . 0002682 E 
00 . 0003930 .0004265 
0 .0006249 . 0006782 
1 .0009936 .001078 
2 .001580 .001715 
3 .002512 . 002726 
4 .003995 . 004335 
5 . 006352 . 006893 
6 .01010 . 01096 
7 . 01606 .01743 
8 .02553 .02771 
9 . 04060 . 04406 
10 . 06456 . 07007 
ll . 1026 . 1214 
12 . 1632 .1771 
13 . 2595 . 2817 
14 .4127 .4479 
15 .6562 . 7122 : 
16 1.043 1.132 i 
17 1.659 1.801 2. 
18 2.638 2.863 3. 
19 4.194 4.552 5. 
20 6.670 7.238 
21 10.60 11.51 12. 
22 16. 86 18.30 20. 
23 26.81 29.10 32. 
24 42.63 46.27 51. 
25 67.79 73.57 82. 
26 107.8 117.0 130. 
27 171.4 186.0 207. 
28 272.5 295.8 330. 
29 433.3 470.3 525. 
30 689.0 747.8 8°6. 
31 1096 1189 1329 
32 1742 1891 2114 
33 2770 3006 3361 
34 4404 4780 5344 
35 7003 7601 8497 
36 11140 12090 13510 
37 17710 19220 21480 
38 28150 30560 34160 
39 44770 48590 54310 
40 71180 77260 86360 





(Continued) 


Ohms per kilogram 
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8. 


FT 






















Cross section 


Circular | Square 
mils inches 











91 8230 00647 
81 6530 00513 
72 5180 00407 
64 4110. | ,00323 
57 3260 00256 
51 2580 00203 
45 2050 00161 
40 1620 00128 
36 1290 00101 
32 1020 | .000802 
28.5 810 000636 
25,3 642 -000505 
22.6 509 | .000400 
20.1 404 000317 
17.9 320 | .000252 
15.9 254 .000200 
14.2 202 000158 
12.6 160 000126 
11.3 127 0000995 
10.0 101 0000789 
8.9 79.7} .0000626 
8.0 63.2} .0000496 
7.1 50.1} .0000394 
6.3 39.8} .0000312 
5.6 31.5} .0000248 
5.0 25.0} .0000196 
4.5 19.3} .0000156 
4.0 15.7} .0000123 
3.5 12.5} .00000979 
3. 9.9} 00000777 





Ohms | Pounds 
per per 
1000 ft. | 1000 ft. 


ee 


a 


ou RewwonNe 


1957 


Om me ROOM Wow orts 


Ob 








0.0804/195 
101 
128 


-161 


154 
122 


it DO 


eet ed WP H~10 Bask 


_2 


ous oNeE 


RAS 





aS 
lo Rosy 





HANDBOOK OF CHEMISTRY AND PHYSICS 
> ALUMINUM WIRE TABLE 
Hard-Drawn Aluminum Wire at 20°C (or, 68°F) 
- American Wire Gauge (B. & S.) English Units 


| 


Pounds per | Feet per 
ohm 


2420 


1520 
957 


602 
379 
238 


ohm 


0140 
00882 


00555 
00349 
00219 
00138 
000868 


000546 
000343 
000216 
000136 
0000854 


0000537 
0000338 
000212 
0000134 
00000840 


00000528 
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HANDBOOK OF CHEMISTRY AND PHYSICS 2 

ALUMINUM WIRE TABLE (Continued) 
Hard-Drawn Aluminum Wire at 20°C (or, 68°F) 

American Wire Gauge (B. & S.) English Units (Continued 






Ohms | Kilo- | : 
Diame- |} Cross per grams Grams per | Meters 


Gauge 4 4 
~-No. ter in | section kilo- | per kilo- ohm | per o 








mm RSE meter meter 
0000 11,7 107 0.264 289 1100000 3790 — 
000 10.4 85.0. . 333 230 690000 3010 — 
00 9.3 67.4 . 419) 182 434000 —— |2380 ® 
0 8.3 53.5 . 529/144 273000 1890 
iF 7.3 42.4 .667)114- 172000 1500 
2 6.5 33.6 .841| 90.8 108000 1190 
3 5.8 26.7 1.06 | 72.0 67900 943 
4 5.2 21.2 1.34 | 57:1 42700 748 
5 4.6 16.8 1.69 | 45.3 26900 593 
6 ay. 13.3 2.13 | 35.9 16900 470 
<4 3.7 10.5 2.68 | 28.5 10600 373 
8 3.3 8.37 3.38 | 22.6 6680 296 
9 2.91 6.63 4.26 | 17.9 4200 235 
10 2.59 5.26 5.38 | 14.2 2640 186 
11 2.30 4.17 6.78 | 11.3 1660 148 
12 2.05 3.31 8.55 8.93 1050 117 
13 1.83 2.62 10.8 7.08 657 92.8 
14 1.63 2.08 13.6 5.62 413 73.6 
15 1.45 1.65 1 Ue! 4.46 260 58.4 
16 1.29 PEAR RE 21.6 3.53 164 46.3 
17 1.15 1,04 27.3 2.80 103 36.7 
18 1.02 0.823 34.4 2.22 64.7 29. 
19 0.91 .653 43.3 ‘1.76 40.7 23.1 
20 .81 .518 54.6 1.40 25.6 18.3 
21 12 411 68.9 1.11 16.1 14. 
22 .64 . 326 86.9 0.879 10.1 11.5 
23 .57 .258 | 110 .697 6.36 9.13 
24 .51 .205 | 138 .553 4.00 7.24 
25 45 .162 | 174 .438 2.52 5.74 
26 .40 .129 | 220 . 348 1.58 4.55 
27 . 36 102 | 277 .276 0.995 3.61 
28 .32 .0810) 349 .219 .626 2.86 
29 .29 .0642| 440 -173 . 394 2.27 
30 25 .0509) 555 .138 . 248 1.80 
31 227 .0404| 700 .109 . 156 1.43 
32 . 202 .0320| 883 0865 .0979 1.138 
33 .180 .0254,1110 . 0686 .0616 0.899 
34 . 160 .0201)1400 0544 .0387 .712 
35 . 143 .0160/1770 .0431 .0244 . 565 
36 127 . 0127/2230 .0342 .0153 448 
37 .113 .0100)2820 .0271 . 00963 . 356 
38 .101 .0080\3550 .0215 . 00606 .28 
39 .090 . 0063/4480 0171 . 00381 2 
40 .080 . 0050) 5640 0135 »: . 00240; = § 
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CROSS-SECTION AND MASS OF WIRES 


U. S. Measure : 


- Diameters are given in mils (1 mil = .001 in.), and area in square mils 
1 sq. mil = .000001 sa. in.). For sections and masses for one-tenth the 
iameters given, divide by 100 and for sections and masses for ten times 
he diameter multiply by 100. 








Pounds per foot 





Diam. in | Cross-sec. 




















s * : Copper, Iron, Brass, Aluminum, 

mils in sq. mils density density density density 

8.90 7.80 _ 8.56 2.67 

10 78.54 | 0.000303 | 0.0002656 | 0.0002915 | 0.0000909 

ll 95.03 0367 03214 03527 01100 

12 113.10 0436 03825 04197 01309 

13 132.73 0512 . 04488 04926 01536 

14 153.94 0594 05206 05713 01782 

15 176.71-| 0.000682 | 0.0005976 | 0.0006558 | 0.0002045 

16 201.06 0776 06799 07461 02327 

et Ti 226.98 0876 07675 08423 02627 

; “18 254.47 0982 08605 09443 02946 

19 283.53 1094 09588 10522 03282 

20 314.16 | 0.001212 | 0.001062 | 0.001166 | 0.0003636 

21 346.36 1336 1171 1285 04009 

22 380.13 1467 1286 1411 04400 

23 415.48 1603 1405 1542 04809 

24 452.39° 1746 1530 1679 05237 

25 490.87 | 0.001894 | 0.001660 | 0.001822 | 0.0005682 

26 530.93 2046 1795 | 1970 06147 

27 572.56 2209 1936 2125 06628 

= 28 615.75 2376 2082 2285 07127 

- 29 660.52 2549 2234 2451 07646 

30 706.86 | 0.002727 | 0.002390 | 0.902623 | 0.0008182 

31 754.77 2912 2552 2301 08737 

32 804.25 3103 2720 2985 09309 

33 855.30 3300 2892 3174 09900 

34 907.92 3503 3070 3369 10509 

35 962.11 | 0.003712 | 0.003253 | 0.003570 | 0.001114 

36 1017.88 3927 3442 3777 1178 

37 1075.21 4149 3636 3990 1245 

38 1134.11 4376 3844 4218 1316 

39 1194.59 4609 4040 4433 1383 

40 1256.64 | 0.004849 | 0.004249 | 0.004664 | 0.001455 

41 1320.25 5094 4465 4900 1528 

42) 1385.44 5346 | 4685 5141 1604 

43 1452.20 5603 | 4911 5389 1681 

| 44 1520.53 5867. | 5142 5643 1760 
45 1590.43 | 0.006137 | 0.005378 | 0.005902 | 0.001841 
46 1661.90 6412 5620 6167 1924 
© 47 1734.94 6694 5867 6438 2008 
a8 1809. 56 6982 | 6119 6715 2095 
49 1885.74 7276 | 6377 6998 2183 

50 1963.50 | 0.007576 | 0.006640 | 0.007287 | 0.002273 

51 2042.82 7882 6908 7581 2365 

52 2123.72 8194 7181 7881 2458 

53 2206.18 8512 7460 8187 2554 

22 8837 7744 8499 2651 
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Diameters are given in mils ( mil = 
1 sq, mil = .00000 


\ 


LO Se Measuse (Continued) 


1 sq. in.). 


the diameter multiply by 100. 


.001 in. 
For sections and 











Pou per foot- 
Diam. in- | Cross-sec.! Copper, Iron, Brass, 
mils insq. mils} density density density 
8.90 7.80 8.56 
: 55 2375.83 | 0.009167 0.008034 0.008817 
56 | 2463.01 09504 08329 09140 
57 | 2551.76 09846 08629 09470 
58 2642.08 10195 08934 09805 
59 2733.97 10549 09245 10146 
60 2827.43 | 0.01091 0.00956 0 01049 
61 2922.47 1128 0988 1085 
62 3019.07 1165 1021 1120 
63 8117.25 1203 1054 1157 
64 3216.99 1241 1088 1194 
65 8318.31 | 0.01280 0.01122 0.01231 
66 3421.19 1320 1157 1270 
67 3525.65 1360 1192 1308 
68 3631.68 1401 1228 1348 
69 3739 28 1443 1264 1388 
70 3848.45 | 0.01485 0.01302 0.01429 
71 3959.19 1528 1339 1469 
72 4071.50 1571 1377 1511 
Leys 4185.39 1615 1415 1553 
74 4300.84 1660 1454 1596 
75 4417.86 | 0.01705 0.01494 0.01639 
76 4536.46 1751 1534 1684 
77 4656 .63 1797 1575 1728 
78 4778.36 1844 1616 1773 
79 4901.67 1892 1658 ‘1819 
80 5026.55 | 0.01939 0.01700 0.01865 
81 5153.00 1988 1743 1912 
82 5281.02 2038 1786 1960 
83 5410, 61 2088 1830 2008 
84 5541.77 2138 1874 2057 
85 5674.50 | 0.02189 0.01919 0.02106 
86 5808.80 2241 1964 2156 
87 5944.68 2294 2010 2206 
88 6082.12 2347 2057 2257 
89 6221.14 2400 2104 2309 
90 6361.73 | 0.02455 0.02151 | 0.02360 
91 6503.88 2509 2199 2414 
92 6647.61 2565 2248 2467 
93 6792.91 2621 2297 2521 
94 6939.78 2678 2347 2575 
95 7088.22 | 0.02735 0.02397 0.02639 
96 7238.23 2793 2448 2686 
97 7389.81 2851 2499 2742 
98 7542.96 2910 2551 -2799 
99 7697.69 2970 2603 2857 
100 7353.98 | 0.03030 0.02656 0.02915 








1960 


), and area in square m 
masses for one-tenth 
jameters given, divide by 100 and for sections and masses for ten ‘tir 


ou 









0.005818 
5965 
6113 
6263 
6415 


0. 006568 
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CROSS-SECTION AND MASS OF WIRES (Continued) 
'. > Metric Measure 


» Diameters are given in thousandths-.of a centimeter and area of section 
in square thousandths of a centimeter. 1 (cm/1000)?:= .000001 sq: cm 
For sections and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. . Y 





: Grams per meter 
Diam. in | Cross-section 


























thousandths | ,,)2 Square Copper, Tron, Brass, Aluminum, 
of acm oo 3 ee density density density density 
oy ar 8.90 7.80 8.56 2.67. 
10 78.54 0.06990 0.06126 0.06723 0.02097 
efey1 + 95.03 . 08458 .07412 .08135 202537 
25052 (113.10 .10065 - 08822 .09681 - 03020 
wELZ 03432 .73 .11813 . 10353 .11362 103544 
: 14 153.94 > (13701 .12008 .13177 .04110 
i ou 
S0ekS 176.71 0.1573 0.1378 0.1513 0.04718 
16 201.06 .1789 .1568 11721 05368 
SON7 226.98 . 2020 .1770 .1943 .06060 
Coors 254.47 . 2265 .1985 .2178 . 06794 
19 283.53 . 2523 . 2212 .2427 .07570 
20 314.16 0.2796 0.2450 0.2689 0.08388 
eligi 346.36 .3083 . 2702 .2965 .09248 
rLOZ2 380.13 .3383 . 2965 .3254 .10149 
be023 415.48 .3698 .3241 .3557 -11093 
24 452.39 .4026 . 3529 .3872 . 12079 
25 490.87 0.4369 0.3829 0.4202 0.1311 
. 26 530.93 -4725 .4141 »4545 .1418 
127 572.56 .5096 .4466 .4901 11529 
‘28 615.75 .5480 .4803 .5271 -1644 
- 29 660.52 . 5879 . 5152 . 5654 .1764 
' 30 706.86 0.6291 0.5514 0.6051 0.1887 
‘31 754.77 6717 . 5887- . 6461 »2015 
O32 $04.25 .7158 .6273 . 6884 -2147 
33 855.30 . 7612 .6671 7321 . 2284 
34 907.92 . 8081 . 7082 atldi2 . 2424 
35 962.11 0.856 0.7504 0.8236 0:2569 
(36 1017.88 . 906 . 7939 .8713 {2718 
37 1075.21 .957 . 8387 .9204 12871 
38 1134.11 1.012 . 8866 :9730 3035 
39 1194.59 . 063 .9318 1.0230 .3190 
40 1256.64 1.118 0.980 1.076 0.3355 
41. 1320.25 .175 1.030 .130 +8525 
142 1385.44 . 233 O81 .186 . 3699 
43 1452.20 . 292 .133 .243 3877 
44 1520.53 ,353 .186 . 302 .4060 
45 1590.43 1.415 1.241 1.361 014246 
» 46 1661.90 .479 .296 .423 4437 
47 1734.94 544 353 485 . 4632 
48 1809.56 611 411 . 549 4832 
49 1885.74 .678 471 .614 . 5035 
60 1963.50 1.748 1.532 1.681 .§243 
51 2042.82 818 .593 . 753 6454 
52 2123.72 .890 .657 .818 .5670 
53 2206.18 964 (24 . 888 .5891 
; 54 2290.22 2.038 .786 .960 .6115 
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CROSS-SECTION AND MASS OF WIRES (Continued) 
Metric Measure (Continued) 


Diameters are given in thousandths of a centimeter and area of section 
in square thousandths of a centimeter. 1 (em/1000)? = .000001 sq. cm. 
For sections and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. ) ai 


Grams per meter 
Cross-section P 


























Diam, in. in square Os : 
pper, Tron, Brass, Aluminum, 
thousandth thousandths | density density density density 
of a cm 8.90 7.80 8.56 2.67. 
55 2375.83 2.114 1.853 2.034 0.6343 
56 2463.01 0192 ,921 -108 6576 
57 2551.76 271 .990 .184 6813 
58 2642.08 .351 2.061 £262 . 7054 
59 2733 .97 .433 .132 .340 .7300 
60 2827.43 2.516 2.205 2.420 0.7549 
61 2922.47 .601 .280 .502 .7803 
62 3019.07 6387 355 . 584 , 8061 
63 3117.25 774 .431 . 668 ~8323 
64 3216.99 . 863 .509 . 760 - 8589 
65 3318.31 2.953 2.588 2.840 0.8860 
66 3421.19 3.045 . 669 +929 .9135 
67 3525.65 .138 . 750 3.018 9413 
68 3631.68 232 . 833 .109 9697 
69 3739.28 .328 917 -201 .9984 
70 3848 .45 3.426 3.003 3.295 1.028 
71 3959.19 524 088 389 .057 
72 4071.50 624 176 485 087 
73 4185.39 725 265 583 117 
74 4300.84 828 355 682 .148 
75 4417.86 3.932 3.446 3-782 1.180 
76 4536.46 4.037 538 . 883 $211 
77 4656.63 144 632 986 243 
78 4778.36 . 253 Reg 4.090 +276 
79 4901.67 . 362 . 823 Ek7T .3809 
80 5026.55 4.474 3.921 4.303 1.342 
81 5153.00 586 4,019 411 .376 
82 5281.02 . 700 .119 -521 .410 
83 5410.61 815 .220 .631 .445 
84 5541.77 . 932 (323 . 744 .480 
85 5674.50 5.050 4.426 4.857 1.515 
86 5808.80 .170 .531 .972 551 
87 5944.68 1291 .637 5.089 1587 
88 6082.12 .413 . 744 . 206 624 
89 6221.14 .537 . 852 .325 . 661 
90 6361.73 5.662 4.962 ~ 5.446 1.699 
91 6503.88 . 788 5.073 . 567 $737 
92 6647.61 916 .185 .690 775 
93 6792.91 6.046 . 298 .815 .814 
94 6939.78 .176 .413 .940 853 
95 7088 . 22 6.309 5.529 6.068 1.893 
96 7238.23 .442 646 .196 .933 
97 7389.81 577 . 764 .3826 .973 
98 7542.96 713 . 884 457 2.014 
99 7697.69 .851 6.004 . 589 .055 
100 | 7853.98 6.990 6.126 6.723 2.097 








tae HANDBOOK OF CHEMISTRY AND PHYSICS 
_ RESISTANCE OF WIRES 


- The following table gives the approximate resistance of various metallic 
conductors. The values have been computed from the resistivities at 20°C, 
except as otherwise stated, and for the dimensions of wire indicated. Owing 
to differences in purity in the case of elements and of composition in alloys, 
the values can be considered only as approximations. 


The following dimensions have been adopted in the computations. 



































. Diameter Diameter 
B. & 8. B. &&. 
gauge mils gauge mils 
aL mm 1 mil = mm 1 mil = 
BO. Ss -OO1 in. -001 in. 
is 
10. 2.588 101.9 26 0.4049 15.94 
12° 2.053 80.81 27 0.3606 14.20 
14° ©} 1.628 64.08 28 0.3211 12.64 
15 1.291 50.82 30 0.2546 10.03 
~ 18 0 1.024 40.30 32 0.2019 7.950 
20 0.8118 31.96 34 0.1601 6.305 
22 0.6438 25.35 36 0.1270 5.000 
24 0.5106 20.10 40 0.07987 3.145 
B. &S. | Ohms’per | Ohms per B. &S. Ohms per | Obms per 
No. em ft. No. em ft. 
- H 
Advance (0°C) p = 48. x 105 | Aluminum p = 2,828 x 1076 
. ‘ ohm em ohm em 
10 -000912 | :0278 10 . 0000538 . 00164 
12 .00145 0442 12 - ,0000855 . 00260 
14 .00231 .0703 § 14 . 000136 . 00414 
16 . 00367 .112 16 . 000216 . 00658 
18 . 00583 .178 18 . 000344 .0105 
20 . 00927 . 283 20 . 000546 .0167 
22 .0147 .449 22 . 000 x69 .0265 _ 
24 .0234 .715 24 200138 .0421 
26 .0373 1.14 26 . 00220 . 0669 
27 .0470 1.43 27 .00277 . 0844 
.0593 1.81 28 . 00349 . 106 
30 .0942 2.87 30 ~ 00555 .169 
32 .150 4.57 32 . 00883 . 269 
ot = £| = «238 7.26 34 .0140 .428 
36 .379 11.5 36 .0223 . 680 
40 .958 29.2 40 . 0564 1.72 
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RESISTANCE OF WIRES (Continued) 


























B.&S. | Ohms per | Ohms per | B.&S. Ohms per | Ohms per ~ 
No. cm ft. No. oF aT (eet 5 ia 
Brass p = 7.00 X 10-§ ohm cm Chlmax p = 87. X 10-§ ohm em 

10 . 000133 . 00406 10 . 00165 . 0504 
12 000212 . 00645 IZ . 00263 ~~ ,0801 
14 . 000336 .0103 14 .00418 127 
16 .000535 . 0163 16 .00665 . 203 
18 . 000850 0259 18 0106 +322 
20 00135 0412 20 0168 512 
22 .00215 0655 22 . 0267 .815 
24 . 00342 .104 24 0425 1.30 
26 00543 . 166 26 0675 (2.06 
27 . 00686. . 209 27 0852 2.60 
28 . 00864 . 263 28 .107 - 13.27 
30 .0137 .419 30 ne hgh 5.2h\ 
32 .0219 . 666 32 .272 8.28. 
34 .0348 1.06 34 .432 13.2 
36 0552 1.68 36 . 687 20.9 
40 .140 4.26 40 1.74 §2.9 
Constantan (0°C) p = 44,1 X 10-6 || Copper, annealed p = 1.724 K 1076 

ohm em ohm em ; 
10 . 000838 0255 10° . 0000328 . 000999 
12 . 00433 . 0406 12 0000521 .00159 
14 | 00212 0646 14 . 0000828 .00253 
16 . C0337 .103 16 . 000132 00401 
18 00536 . 163 18 . 000209 . 00638 
20 00852 . 260 20 . 000333 0102 
22 0135 .413 22 . 000530 0161 
24 0215 .657 24 000842 0257 
26 . 0342 1.04 26 . 00134 .0408 
27 . 0432 1.32 27739 .00169 0515 
28 0545 1.66 28 . 00213 . 0649 
30 . 0866 2.64 30 . 00339 . 103 
32 .188 4.20 32 00538 . 164 
34 . 219 6.67 34 . 00856 . 261 
36 348 10.6 36 .0136 405 
40 . 880 26.8 40 . 0344 1.05 

bed = 6 
Eureka (0 OF ie x 10 Excello p = 92. X 10-§ ohm cm 
10 . 000893 .0272 10 00175 . 0533 
12 00142 . 0433 12 00278: . 0847 
14 00226 0688 14 . 00442 . 135; 
16 00359 .109 16 . 00703 .214 
18 00571 .174 18 .0112 341 
20 . 00908 277 20 .0178 542 
22 0144 .440 22 0283 . 861 
24 . 0230 . 700 24 ~, 0449 1.37 
26 0365 21 Hs 26 .O714 2.18 
27 . 0460 1.40 27 0901 2.75 
28 . 0580 i 28 114 3.46 
30 . 0923 2.81 30 .181 5.51 
32 .147 4.47 32 . 287 8.75 
34 .233 7.11 34 .457 13.9 
36 371 11.3 36 . 726 22.1 
40 938 28.6 40 1.84 56.0 

ne EU UEUUU UU EIEN EERE 
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B. &S8. Ohms per | Ohms per 
No. em ft. 
‘German Beek Arps 38. alll Gold p = 2.44 X 10-6 ohm cm 
10 - 000627 0191 10 . 0000464 .00141 
12. . 000997 . 0304 12 . 0000737 . 00225 
14. 00159 . 0483 14 . 000117. . 00357 
16 . 00252 .0768 16 . 000186 .00568 
(18 . 00401 +122 18 . 000296 . 00904 
20 . 00638 .194 20 . 000471 0144 
22 0101 .309 22 . 000750 . 0228 
24 0161 491 24 .00119 . 0363 
26 . 0256 781 26 . 00189 . 0577 
27 i . 0323 .985 27 . 00239 .0728 
28 . 0408 1.24 28 . 00301 .0918 
3@ 4 . 0648 1.97 30 .00479 .146 
32 7105 3.14 32 . 00762 232 
34 . 164 4.99 34 0121 . 369 
36 . 260 7.94 36 .0193 . 587 
40 .659 20.1 40 . 0487 1.48 
Iron p = 10. x 10-5 ohm cm Lead p = 22. X 10-§ ohm cm 
10 .000190. .00579 10 .000418 .O127 
12 .000302 .00921 12 . 000665 . 0203 
. 14 000481 .0146 14 . 00106 .0322 
16 . 000764 . 0233 16 . 00168 0512 
18 00121: . 0870 18 . 00267 .0815 
22d. . 00193 -0589 20 . 00425 .130 
O22 . 00307 .0936 22 . 00676 . 206 
24. .00489 .149 24 .0107 .328 
26 | . 00776 .237 26 .O171 .521 
27... . 00979 .299 27 0215 . 657 
28. 0123 .876 28 0272 828 
30 0196 .598 30 . 0432 | 1.32 
B2 .0312 .952 32 >. 0687 2.09 
34 . 0497 1.51 34 .109 3.33 
36. .0789 2.41 36 .174 5.29 
40 . 200 6.08 40 .439 13.4 
Magnesium p =.4.6 X 10-*ohmem | Manganin p = 44, X 10-6 ohm em 
10 . 0000874 . 00267 10 . 000836 0255 
pen k2) .000139 00424 12 .00133 . 0405 
44 ,000221 . 00674 14 _.00211 . 0644 
16 000351 .0107 16 . 00336 . 102 
18 .000559 .0170 18 . 00535 . 163 
20 . 000889 .0271 20 . 00850 . 259 
22 .00141 .0431 22 .0135 .412 
aa . 00225 . 0685 24 .0215 655 
. 00357 .109 26 . 0342 1.04 
27 . 00451 4387 ° 27 . 0431 1.31 
28 . 00568 173 28 . 0543 1.66 
30 . 00903 275 30 . 0864 2.63 
32 0144 . 438 32 .137 4.19 
34 . 0228 . 696 34 .218 6.66 
36 . 0363 1.11 36 . 347 10.6 
40 . 0918 2.80 40 .878 26.8 
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B. & S. Ohms per | Ohms per B. &38. Ohms per | Ohms per 
No. cm ft. No. em ft; 
Molybdenum p = 5.7 X 1076 Monel Metal p = 42. & 10-6 

ohm em ohm cm 
10 .000108 . 00330 10 . 000798 .0243 
12 000172 00525 12 .00127 . 0387 
14 . 000274 . 00835 14 . 00202 0615 
16 .000435 .0133 16 . 00321 0978 
18 . 000693 .0211 18 . 00510 . 156 
20 .00110 .0336 20. . 00811 .247 
22 .00175 .0534 22 .0129 . 393 
24 .00278 0849 24 . 0205 625 
26 . 00443 .135 26 . 0326 994 
27 . 00558 .170 27 .0411 1.25 
28 . 00704 4215 28 -0519 1.58 
30 .0112 .341 30 . 0825 2.51 
32 0178 542 32 131 4.00 
34 0283 . 863 34 209 6.36 
36 . 0450 1.37 36 331 10.1 
40 .114 3.47 40 . 838 25.6 

Nichrome p = 100. X 107-6 ohm cm Nickel p = 7.8 X 10-6 ohm em 
10 .Q0190 .0579 10 .000148 . 00452 
12 . 00302 0921 12 . 000236 .00718 
14 00481 .146 14 000375 0114 
16 * 00764 . 233 16 .000596 .0182 
18 .0121 .370 18 -000948 . 0289 
20 .0193 . 589 20 .00151 . 0459 
22 .0307 .936 22 . 00240 .0730 
24 .0489 1.49 24 . 00381 .116 
26 .0776 2.37 26 . 00606 . 185 
27 .0979 2.99 27 . 00764 - 233 
28 123 3.76 28. . 00963 .294 
30 .196 5.98 30 .0153 .467 
32 .312 9.52 32 .0244 . 742 
34 .497 15.1 34 . 0387 1.18 
36 .789 24.1 36 . 0616 1.88 
40 2.00 60.8 40 .156 4.75 

5 *s it a8 Silver (18°C) p = 1.629 X 1078 

Platinum p = 10. X 10-* ohm cm ohne 

10 000190 .00579 10 .0000310 . 000944 
12 . 000302 00921 12 . 0000492 00150 
14 . 000481 .0146 14 . 0000783 . 00239 
16 . 000764 .0233 16 .000124 .00379 
18 .00121 .0370 18 .000198 . 00603 
20 .00193 .0589 20 000315 00959 
22 . 00307 0936 22 . 000500 . .0153 
24 . 00489 .149 24 ~ .000796 .0243 
26 . 00776 AVES 26 . 00126 . 0386 
27 .00979 . 299 27 .00160 . 0486 
28 .0123 376 28 . 00201 . 0613 
30 .0196 598 , 30 | .00320 0975 
32 .0312 952 32 . 00509 .155 
34 0497 1.51 34 . 00809 247 
36 .0789 2.41 36 .0129 .392 
40 .200 6.08 40 0325 991 
eee 
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Ohms per 

















B. &S. | Ohms per | Ohms per B. & S. Ohms per 
7 No. cm ft. No. cm ft. 
Steel, piano wire (0°C) Steel, invar (85 % Ni) 
p = 11.8 X 10-§ ohm cm p = 81. X 10°§ ohm cm 
10 . 000224 . 00684 10 00154 .0469 
12 . 000357 .0109 12 00245 0746 
14 . 000567 0173 14 .00389 .119 
16 . 000901 .0275 16 .00619 .189 
18 .00143 . 0437 18 00984 .300 
20 00228 .0695 20 0156 477 
22 00363 .110 22 0249 758 
24 00576 .176 24 0396 1.21 
26 00916 ~279 26 0629 1.92 
27 0116 .352 27 0793 2.42 
28 0146 .444 28 100 3.05 
30 0232 .706 30 159 4.85 
32 0368 1.12 32 253 7.71 
34 0586 1.79 34 402 12.3 
2 36 0931 2.84 3 639 19.5 
I 40 236 (Grok 40 1.62 49.3 
Tantalum p = 15.5 X 10-§ ohm cm Tin p = 11.5 X 10-§ ohm em 
10 . 000295 . 00898 10 .000219 . 00666 
12 .000468 .0143 12 .000348 .0106 
14 . 000745 -0227 14 000553 .0168 
‘16 .00118 . 0361 16 . 000879 .0268 
18 .00188 .0574 18 .00140 0426 
20 .00299 .0913 20 00222 .0677 
22 . 00476 145 22 .00353 .108 
. 24 .00757 .231 24 . 00562 ey a) 
26 .0120 . 367 26 00893 272 
27 .0152 .463 27 0113 .343 
28 0191 -583 28 .0142 .433 
30 . 0304 .928 30 > .0226 .688 
| 32 . 0484 1.47 32 .0359 1.09 
34 .0770 2.35 34 0571 1,74 
36 .122 3.73 36 .0908 2.77 
40 .309 9.43 40 .230 7.00 
Tungsten p = 5.51 X 10-§ ohm cm | Zine (0°C) p = 5.75 K 10-§ ohm cm 
10 .000105 .00319 10 000109 . 00333 
12 . 000167 . 00508 12 .000174 . 00530 
14 .000265 . 00807 14 ~, 000276 . 00842 
16 .000421 .0128 16 . 000439 .0134 
18 | .000669 . 0204 18 . 000699 .0213 
20 .00106 . 0324 20 00111 . 0339 
22 .00169 .0516 22 .00177 0538 
24 . 00269 . 0820 24 00281 . 0856 
26 . 00428 .130 26 . 00446 .136 
27 . 00540 . 164 27 . 00563 1172 
28 |. |00680 ‘207 28 :00710 1216 
30 .0108 . 330 30 .0113 .344 
32 .0172 .524 32 .0180 .547 
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FUSING CURRENTS FOR WIRES — 


Owing to the influence of various factors which control the 
rate of loss of heat energy the following values can be considered 
only as approximations. 





Fusing current in amp. 
Gauge No. Diameter : 
A.W.G. inches 








Fy 
Cu | Al | Fe | ‘white. 

43 0.0021 1 She EO. oe. 
41 .0026 bs 1 aN eres 
39 .0035 2 ae 3 
38 0040 2 2 
37 .0045 3 Bis bg bat a 
35 0056 4 3 re > BE. 
34 .0063 5 4 DSO. Ut PSB. 
33 .0071 i py a | ee ae 
32 .0080 5 “el Pit 
30 .0100 10 ie 3 ers 
28 .0126 15 £0 84 OG eee 
27 .0142 Bj) a 
26 0159 20 15 |] 20200. (eae 
25 0179 25 
24 0201 30 20 10 4.9 
23 0226 35 25 || SASD0y Tp eee 
22 0253 40 SO |] USSeaes adie ceeeeette 
21 0285 45 35 15 


“102 s: 925 100 54. 
‘114 ey: 275 120 63. 
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ACCELERATION DUE TO GRAVITY AND LENGTH OF 
THE SECONDS PENDULUM 


For Spa Lever at DiFFERENT LATITUDES 





0 








Latitude. cha/apea ft./sec.2 Length in em. |Length in ins. 
o° 977.989 32.0862 99.0910 39.0121 
5 8.029 0875 .0950 .0137 

10 147 0916 .1079 0184 
15 .339 -0977 .1265 .0261 
20 .600 - 1062 .1529 0365 
25 978.922 32.1168 99.1855 39.0493 
30 9.295 .1290 . 2234 0642 
31 374 1316 
32 456 .1343 
33 -538 .1370 
= 34 979.622 32.1398 
' 35 .707 .1425 . 2651 -0806 
36 . 793 1454 
37 . 880 .1490 
33 .963 «1511 
39 980,057 32.1540 
40 ~147 . 1570 .3096 .0982 
41 ‘ 237 1607 
42 327 1630 
43 418 1659 
44 980.509 32.1688 
45 . 600 .1719 .3555 .1163 
46 691 .1748 
47 782 .1778 
48 873 . 1808 
49 980.963 32.1838 
50 1.053 . 1867 99.4014 39.1344 
51 143 1896 
52 +231 1924 
53 318 1954 
' 54 981.407 32.1983 
55 .493 .2011 4459 .1520 
56 578 2039 
57 662 2067 
58 744 2094 
59 981.825 32.2121 
60 - 905 .2147 .4876 . 1683 
65 2.278 . 2276 5255 . 1832 
70 . 600 £2375 .5581 .1960 
75! * . 861 . 2460 99.5845 39.2065 
80 983.053 32.2523 . 6040 214i 
85 -171 2562 .6160 . 2188 


90 -210 . 2575 - 6200 . 2204 
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DECLINATION OF THE SUN AND EQUATION OF TIME 





Buia 
‘belay. 


Decli- | Diff. [Equation|| p44. | Decli- | Diff. | Equation 

















Date. | vation. | 1 day.| of time. nation, | 1 day.| of time. 

ciey ao. ° m 8 ° ° m. i 

Jan. 0} —23.1 | 0.11 }+ 3 15}} July 9 | +22.4/0.15 |+4 49 
10 | —22.0|0.18;}+ 7 42 19 | +20.9/0.23/4+ 5 658 

20 | —20.2 | 0.25 |+11 13 29 | +18.8 | 0.26 > 6. 13 

30 | —17.7 | 0.30 |+13 32]} Aug. 8 | +16.2.|°0.30 (O27 

Feb. 9] —14.7 | 0.34 |+14 27 18 | -+13.2 | 0.34 14+ -3 44 
19 11.3.] 0.37 |4+14 5 28 | + 9.8 | 0.36 /+1 11 

Mar. 1| — 7.6 | 0.38 12 36|| Sept. 7] + 6.2/]0.39 /—1 659 
11} — 3.8 | 0.40 |+10 15 + 2.3] 0.89 |}—'5 26 

21]} + 0.2) 0.39 |}+ 7 23 27 | — 1.5 | 0.38 |—8 55 

31 | + 4.1] 0.38 |+ 4 19]| Oct. 7 | — 5.4] 0.88 |—-12 4 

Apr. 10 | + 7.9] 0.35 |+ 1 23 17 | —.9.2 | 0.385 |} —14 31 
20 | +11.4)0.33 |-—1 5 27 | —12.7 | 0.832 |=16 oO 

30 | +14.7 | 0.29 |— 2 52!) Nov. 6 | —15.9 | 0.26 | —16 16 

May 10] +17.6 | 0.23 |— 3 48 16 | —18.7 | 0.22 | —15 

20 | +19.9 | 0.18 |— 3 45 26 | —20.9 | 0.16 |—12 36 

30 | +21.7 | 0.12 |— 2 49]} Dec. 6 | —22.5 | 0.08 |= 8 54 

June 9 | +22.9/0.05}— 1 11 16 |°—23.3 | 0.01 | <4 17 
19 | +23.4 | 0.01 /+ 0 655 26 | —23.4 | 0:08 iT O° 41° 

29 | +23.3 | 0.09 |+ 3 2 |} Jan. 5 | —22.6].... 5 34 

MEAN PLACES OF STARS 
For the upper,transit at Greenwich, Jan. 1, 1934 
: Annual sls Annual 
Name of star Right ascen. seal Declination ag! 
h, ms. 8. £ : 4 

a Andromedae (Alpheratz)........... 0 4 58.4 |+ 3.0975} +28 43.8 |+19.883 
a Ursae Minoris (Polaris)............ 1 37 131.2 |+82.5602} +88 657.4 |+18.277 
a Arietas (Hamal)...................{° 2 | 3 27.9 |4+ 3.3785] +23 9,3 4++17.074 
aQPernety, PM eradicate 3 19 37.9 |+ 4.2756] +49 38.0 }++-12.910 
a Tauri (Aldebaran). .:.2:....5.0<4- 4 32 9.7 |4+ 3.4408] +16 22.8 :}+ 7.332 
B Orionis (Rigel) #55 2.. capes nnck .| 5 11 28.8 |+ 2.8822} — 8 16.5: J++ 4,242 
a Aurigae (Capella)............... .| & 11 51.3 |+ 4.4302] +45 56.2 j++ 3.788 
¢ Orionis (Alnitam)...............-..] 5 82 58.7 |+ 3.0432) — 1 14.5 |+ 2.390 
BvAurigagse <i dow, seen: ee .| 5 54 41.2 |+ 4.4001) +44 56.6 |+ 0.489 
8B Canis Majoris.,....../0........- 6 19 47.5 |4+ 2.6411] —17 55.3 j/— 1.710 
a Canis Majoris (Sirius).......... , 6 42 16.3 |+ 2.6434] —16 87.4 |— 4.867 
e Canis Majoris (Adhara)............} 6 56 3.8 |+ 2.3568) —28 52.8 |— 4.836 
a Canis Minoris (Procyon)......... 7 35 52.9 |+ 3.1400) + 5 28.89)— 9.158 
a Hydrae (Alphard).................| 9 24 22.2 |+ 2.9478) — 22.3 |—15.552 
a Leonis (Regulus)...............-..| 10 4 53.2 |+:63.1958}°+12 17.3 }—17.552 
a Ursae Majoris (Dubhe)....... 4 10 59 43.1 |+ 3.7149) +62 6.1°}—19.416 
8 Leonis (Denebola)............... .| 11 45 42.7 |+ 3.0604) +14 56.3 |—20.121 
e Ursae Majoris (Alioth)........... .| 12 51 8.9 |+ 2.6434] +56 18.7 |—19.552 
@ Virginis (Spica)................. .| 18°21 43.1 |+ 3.1582] —10 49.1 |—18.820 
a Bootis (Arcturus)..................] 14 12 39.1 |+ 2.7350} +19 31.3 |—18.783 
8 Ursae Minoris (Kochab)............| 14 50 50.9 |— 0.1922) +74 25.1 }—14.718 
a Scorpii (Antares)................-.| 16 25 20.8 |+ 3.6756] —26 17.3 }— 8.082 
nN Scorpii (Bhaula) vs Seeeky cect 17 29 «6.7 |+ 4.0718) —37 . 3.5 }— 2.739 
a@ Ophiuchi (Rasalhague).............| 17 31 51.4 |+ 2.7834] +12 86.2 |— 2.695 
cc Liyrae (Vega): ..ccssecvcustsuienas’ 18 34 40.8 |+ 2.0302] +38 43:2°/+ 3.296 
a Aquilae (Altair)..............0.00: 19 47 33.0 |+ 2.9264] + 8 41.5 |+ 9.443 
a Oygni (Deneb).............. : 20 39 9.3 |+ 2.0438) +45 2.7 |4-12.825 
a Pisce. Austr. (Formalhaut)........ 22 54 0.7 |+ 3.3176) —29 58 5 |+19.054 
ac Pogasi (Markab)ics.. sees «canter 23 «1 28.2 |+ 2.9868) +14 51.1 |+19.356 
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APPROXIMATE CORRECTION FOR REFRACTION 


For AsTRONOMICAL OBSERVATIONS 


Corresponding to temperature of 50° F., sad to & barometric pressuré 
- of 29.6 inches. 
(From Young’s General Astronomy, by permission.) 














Altitude.| Refraction. Altitude. | Refraction. || Altitude. | Refraction. 
° , a” ° , ” ° , ” 
0 34 50 11 4 47.7 30 1 39.5 
1 24 22 12 4 24.5 35 EP gel 
2 18 06 13 4 04.4 40 1 08.6 
3 14 13 14 3 47.0 45 57.6 
a 11 37 16 3 18.2 50 48.3 
5 9 45 18 2 55.5 55 40. 

-€ 8 23 20 2.-37.0 60. 33.2 
7 7 19 22 2 21.6 65 26.8 
8 6 29 24 2 08.6 70 20.9 
9 5 49 26 1.57.6 80 10.2 

10 5 16 28 1 48.0 90 0.0 

} 





For every 5° F. by which the temperature is less than 50° F., add one 
per cent to the tabular refraction, and decrease it in the same ratio for 
temperatures above 50° F. 

Increase the tabular refraction by three and a half per cent for every 
inch of barometric pressure above 29.6 inches, and decrease it in the same 
ratio below that point. These corrections for temperature and pressure, 
though only approximate, will give a result correct within 2’ except. ip 
extreme cases. 

DATA IN REGARD TO THE EARTH 
(Radius, U.S. C. & G. Survey.) 
Equatorial radius, 6,378,388 meters, 3.963.399 miles. 
Polar radius, 6,356,909 meters, 3,949.992 miles. 
‘1° latitude at the equator =68.70 miles. 

1° latitude at the pole =69.41 miles. 
. Mean density of the earth, 5.52 ¢/cm* or344.6 Ib. /ft.%. 
’ Approximate mass of the earth, 6 X10?! tons or 5.4 X10** kg. 
Pe ean distance to the sun, 149,500,000 km or 92,900,000 mi. 
Mean distance to the moon, 384,393 km or 238,854 mi. 


DATA CONCERNING THE SOLAR SYSTEM 


(Values from Young’s General Astronomy, by permission.) 




















Mean dis. M M 
from sun, | Period in | Mean dia. a Mean 

Name. millions years. in miles. the eaxth Gemyy 

of miles, ‘ 

36.0 0.24 3030 0.047 4.70 
67.2 0.62 7700 0.82. | 4.94 
92.9 1.09 7917.6 1.000 5.55 
141.5 1.88 4230 0.107 3.92 
483.3 11.86 86506 S17 .7 1.32 
886.0 29.46 73000 94.8 0.72 
1781.9 84.02 31900 14.6 1.22 
2791.6 164.78 34800 17.0 1.11 
Petes) | awaceme . | 866400 000. 1.39 
21 0.0123 3.39 
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METEOROLOGICAL DATA _ 


Tur ATMOSPHERE 


Total mass, estimated by Elkholm: 
5.2102! grams. 
11.4 X10®8 pounds. 
Composition: 
The total volume =1, 
Elevation. . : We 


Substance. : : 
SS ae 














Sea level. 10000 meters. | 50000 meters, 

Arponnsieune edt, al at. 0.009 0.006 ~ 0.0003 
Carbon dioxide....... 0.0003 0.00015 |» 0.0000 
TAGUUIN oo a9 at bates ~..| 0.0000015 0.0000 0 00126 
Hydrogen... 2.0... 0.0001 0.00035 0.136 
Neotivs: . =, Sbuew sper 0.000015 0.00002 0.0000 
Nitrogen’)... en oe 0.780 0.812 0.792 
Oxygen. ..... a0 bt& 0.210 0.182 0.070 


ATMOSPHERIC POTENTIAL . 


The potential of the atmosphere increases with the elevation 
130 to 200 volts per meter. " 


VeELocity or Szismic WavrEs IN THE EarTH’s Crust 


MODMPUCTNAL Y eian ke Le eae 4 to 14 kilometers per sec. 
FLTANISVEESE \)... Seven ok a 3 to 10 kilometers per sec. 


AnGuuaR Rapius or Hatos AnD RAINBOWS 


Coronz due to small water drops................ Sto. lOc 
Small halo, due to 60° angles of ice crystals........ 22° 

Large halo, due to 90° angies of ice crystals....... 46° 
Rainbow, primary. |..; weor..s..ho oe.) ee 41° 20’ 
Raitibow, secondary... 005s... 0cehUs. octoes Mae 52° 15’ 


Sorar Constant 


The energy falling on one 8q.cm. arep at normal incidence 
equals 1.92 small calories per minute. . 
1978 
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A. Acre Av. 
A Angstrom unit av. or 
A ‘Atomic weight. ayolr. 

Maximum work of 

a thermodynamic 

system bar. 
An Normal atmosphere | ppl. 
Aus Atmosphere, 45° lat- | bd. 

itude Re. 

a. Acid B. G. 
a Are 
(a) Used to indicate that 


electrical units are | p] 
based on Interna- 
national ohm and 
International 


am- 


pere as defined by | pr 


silver voltameter BTU 
a Van der Waal’s pres- u. 
sure constant. Ca-| B.W.G 
pillary constant 
abs. Absolute bz. 
abt. About C 
ar CG, Alternating current | C 
acet. Acetone c 
facet. a. Acetic acid c 
a, Alcohol 
alk. Alkali 
alt. Altitude 
amal. Amalgam. Amal-| og 
gamated ca. 
amor. or 
amorph.Amorphous cal. 
amp. Ampere 
anh. Anhydrous Race my 
antilog Antilogarithm ee 
ap. Apothecaries’ Cos Cy 
appr. Approximately 
aq. Aqua. Aqueous. 
Water GEyPey 
aq. reg. Aqua regia 
asym. Asymmetrical 
atm. or Atmosphere (atmos- | c¢c. cm. 
- atmos.  pheric) ed. 
At. No. Atomic number Cent. 
At. Wt. Atomic weight centi- 
aux. Auxiliary cf. 
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Average 


Avoirdupois 


Van der Waal’s vol- 
ume constant 


Barometer 

Barrel 

Board 

Beaumé (degrees) 

Birmingham gauge 
(hoop and sheet) 

Brake horse power 

Blue 

Black 

Board measure 

Boiling point 

Brown 

British thermal unit 

Bushel 


. Birmingham wire 


gauge 
Benzene 

Centigrade 
Concentration 
Carat. Centi-. Cold 
Specific heat. Heat 
capacity of the sub- 


* stance. Velocity of 


light in vacuo. 
Candle 

Circa. About. Ap- 
proximately 


Calorie (gram) 


Cubic centimeter 


Specific heat at con- 
stant pressure, at 
constant volume 

Molecular heat at 
constant pressure, 
at constant volume 

Cubie centimeter 

Cord 

Centigrade 

Prefix meaning 1/100 

Confer, compare 


c.f.m. 


cgs 


egse 


egsm 


circum. 
a 


cosec 
cosh 
cosh-} 


cot 
cot-! 


coth 
coth-t 
covers 


Cc. ps 


cry. or 
cryst. 
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Cubic foot per min- 
ute 


Centimeter - gram - 
second system of 
units 

Cgs electrostatic sys- 
tem 


Cgs electromagnetic 
system 
Chain 
Chloroform 
Circular 
Circumference 
Centiliter 
Centimeter 
Square centimeter 
Cubic centimeter 
Circular mil 
Coefficient 
Cologarithm 
Colorless 


. Commercial 


Concentrated 

Condensing 

Constant 

Cosine 

Arcoranglewhose co- 
sine is. Anti- cosine 
of. Inverse cosine of 


Cosecant 
Hyperbolie cosine 
Inverse hyperbolic 
cosine 

Cotangent 

Are or angle whose 
cotangent is.... 


Hyperbolic cotan- 
gent 

lu:verse hyperbolic 
cotangent 
Coversed sine 
Candle power. 
cular pitch. 
of pressure 


Cir- 
Center 


Crystalline. Crystals 


ese 
eset 


esch 
esch"! 


CTU 


cu. em 
cu. ft. 
cu. in. 


deci- 
def. 
deg 


deka- 
deliq. 
den. or 

dens. 
dg 
diam, 
dil. 
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Cosecant. - 
Are or angle whose 
cosecant is 


Hyperbolic cosecant 

Inverse hyperbolic 
cosecant 

Centigrade thermal 
unit 

Cubic 

Cubic centimeter 

Cubic foot 

Cubie inch 

Cubic meter 

Cubie yard 

Hundredweight 

Cylinder 

Density 

Density. Diameter. 
Differential; as dx; 
that is the differen- 
tial of x. 


Derivative. Deci- 
Decomposes. Dex- 
trorotary 


Critical density 

Specific gravity at 
temperature tz, 
with reference to 
water at tempera- 
ture ty 

Day 

Direct current 
Decomposes 

Prefix meaning 1/10 
Definition (s) 
Thermometric  de- 
gree, absolute C un- — 
less contrary is in- 
. dicated 


Prefix meaning 10 
Deliquescent 


Density 
Decigramn 
Diameter 
Dilute 





dissd. 


_dr. ap. 
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Dissolved 
Deka- 


- Dark 


Dekagram 
Dekaliter 
Dekameter 
Square dekameter 
Cubic dekameter 
Dekastere 
Deciliter 
Decimeter 
Square decimeter 
Cubic decimeter 
Diametral pitch. 
Double pole 


Dram 


“or 3 ap.Dram, apothecaries’ 


dr. av. 


or 3 av.Dram, avoirdupois 


dr. fl. 


or 3 fl. Dram, fluid 


dr. t. 


or 3 t. Dram, troy 


ds 
dwt. 
E 


. Eo 


€, OF é 


S@. 9. 


efflor. 


e.h. p. 


Decistere 
Pennyweight 
Electromotive force. 
Modulus of elastic- 
ity in tension 
Mean translational 
energy of molecule 
of ideal gas at 0°C 
The number 2.7182- 
818+; the base of 
the Napierian or 
-natural system of 
logarithms. The 
eccentricity of a 
conic section 
Electronic charge 
Exempli gratia. For 
example 
Efflorescent 
Effective horse pow- 
er 


E.L 
em 


emf or 
e.m.f. 
equiv 


es 


etc. 


eth. 


eth. acet. 
et seq. 


evap. 
ex. 
exp 


exp. 
exsec 


F.S. 
ft. 
ft.? 
ft.3 
ft.-lb. 
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Elastic limit 
Cgsm unit of quan- 
tity of electricity 


Electromotive force 
Electrochemical 
equivalent 


Electrostatic or Cgse 
unit of quantity of 
electricity 


Et cetera. 
forth 


Ether 


Ethyl acetate 


Et sequentes. 
the following 
Evaporation 
Excess 
Exponential func- 
tion 


Explodes 

Exterior secant 

Fahrenheit. Faraday 

From 

Fahrenheit 

Fathom 

Feathery 

Friction horse power 

Firkin 

Fluid 

Dram, fluid 

Ounce, fluid 

Fluorescent 

Foot-pound-second 
system of units 

Foot-pound-second 
electrostatic system 

Foot-pound-second 
electromagnetic 
system 

Factor of safety 

Foot 

Square foot 

Cubic foot 
Foot-pound 


And so 


And 


hyg. 
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Furlong 


Gravitation constant 


Gram 

Acceleration due to 
gravity 

Acceleration of grav- 
ity (normal) 
Standard gravity, 
980.665 centimeters 
per second squared 


Acceleration of gray- 
ity at latitude (45°) 

Gallon 

Gram-calorie 


Gelatinous 

Gill 

Glacial 

Glittering 
Glycerine 

Gram 

Grain 

Gray 

Green 

Gyration 

Hecto- 

Hot 

Prefix meaning 100 

Height. Hour 
Planck’s constant of 
action 


Hectare 
Hexagonal 
Hectogram 
Hogshead 
Hectoliter 
Hectometer 
Square hectometer 
Cubic hectometer 
Horizontal 


High-Pressure 
Horse power 


Horse power-hour 
Hour 
Hygroscopic 


I 
a 
ibid. 


in.-lb. 
insol. 
Int. 
iso. 
isom. 
isoth. 
J 


: indica bored pow- 


- Kilogram 


Electric current 
Insoluble 
Ibidem. In the same 
place ‘ 1 
Id est.. 


Ignites 





That is 


THe 

Square inch 

Cubic inch 

Indigo 

Inclusive 

Inch-pound 

Insoluble 

International 

Isotropic 

Isometric 

Isothermal 

Radiation. Mechan- 
ical equivalent of 
heat 

Intensity of mono- 
chromatic radiation 
of wave-length \ 


Imaginary quantity 
(Vv —1) 
Karat. Kelvin, or 


absolute C scale of | 
temperature 


Constant of chem- 
ical equilibrium 
Kilo- 

Velocity coefficient 
chemical reaction 


Boltzmann’s gas con- 
stant 


Kilogram-calorie 
Kilogram-meter 
Prefix meaning 1,000 
Kiloliter 

Kilometer 

Square kilometer 
Cubic kilometer 
Kilovolt-ampere 
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kw. 
kw.-hr. 


Kilowatts 
Kilowatt-hour 
Laevo-rotary, Long 
Liter 

Length 

Latitude 

Pound 

Pound, apotheca- 
ries’ 

Pound, avoirdupois 
Pound, troy 
Leaflets 

Ligroin 

Link 

Limit 

Linear 

Liquid 

Natural Hyperbolic 
or Napierian loga- 
rithm 

Long - 

Logarithm 


Logarithm to the 
base e; natural, hy- 
perbolic or Napieri- 
an logarithm 

Common logarithm. 
Logarithm to the 
base 10 


Longitude 
low-pressure 

Light 

Lustrous 

The modulus of a 
“system of  loga- 
rithms; used es- 
pecially for the 
modulus of the 


common system of 
logarithms, the base 
of which is 10. 
In this system it is 
equal to 0.434294- 
4819+ 
Molecular weight 


M{a] 
M [w] 


max. 
med. 
meth. 
meth. al. 
m. e. p. 


met. 
mg 


m.h.e.p. 


mi. 
mic. 
micro- 


micro- 
micro- 
milli- 


milli- 
micro- 

min 

min. 

ml 


m.l].h. 
c.p. 


mm 
mm? 
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Molecular rotatory 
power 


Molecular magnetic 
rotatory power 


Minim or drop 


Meter. Milli- 
Mass. Minute 
Meta- 


Square meter 

Cubic meter 

Millimicron. 
micro- 

Mass of electron at 
low velocity 


Mass of a hydrogen 
atom 


Maximum 

Medium 

Methyl 

Methyl alcohol 

Mean effective pres- 
sure 


Metallic 

Milligram 

Mean horizontal 
candle power 

Mile 

Microscopic 

Prefix meaning 
1/1,000,000 or 10-5 


Milli- 


Prefix meaning 10-12 


Prefix meaning 
1/1,000 


Prefix meaning 10-9 
Minute 

Minim. Minimum. 
Mineral 

Milliliter 

Mean lower hemi- 
spherical candle 
power 

Millimeter 

Square millimeter 


HANDBOOK OF CHEMISTRY AND PHYSICS 
ABBREVIATIONS AND SYMBOLS (Continued) 


mm? Cubic millimeter 
mmf or Magnetomotive 
m.m.f. force 
mol. Molecule 
Mol. Wt.Molecular weight 
monocl. Monoclinic 
m. p. Melting point 
m.s.c.p. Mean spherical can- 
dle power 
myria- Prefix meaning 
10,000 or 104 
N Numeric. Number 
(in mathematical 
tables) 
No Avogadro’s number 
Nie Rydberg’s universal 
series constant 
n Refractive index 
n. Normal 
No Loschmidt’s number 
need Needles 
Na, %~ Transport number 
for anion, kation 
O Atomic weight of 
oxygen : 
fo) Ortho- 
Obs. Observer 
octahdr. Octahedral 
oil turp. Oil of turpentine 
or. Orange 
OZ. Ounce 
oz. ap. Ounce, apothecaries’ 
or 3 ap 
oz. av. Ounce, avoirdupois 
or 3 av. 


0 


oz. fl. or Ounce, fluid 
Atle 


oz. t. or Ounee, troy 
5 t. 


Porp 
p 

pa. 

p. ct. 

perp. 

pv ik 


Pressure 
Para- 

Pale 

Per cent 
Perpendicular 
Power factor 


pk. 
pl. 


* powd. 


Pes Pr 


pr. 
precip. 


Te 


TL 


rac. 
rad 


rad. 
rd. 
reg. 
rev. 
rhbdr. 
rhomb. 


Peck 

Plates 

Powder 

Critical renee: re= 
duced pressure 


Prisms 


Pier 


Partly soluble 
Point. Pint 
Purple ; 
Pyridine 

Quantity 

Quintal ' 

Quart 

Quod vide. Which see 


Réaumur, 
active mineral 


Volume of perfect 
gas (O°C, A,;) Gas 
constant per mole 


trical resistance. 


Radius 

Specifie refractivity 
Gl agenpne and 
Dale) 

Specific refraction 
(Lorentz and Lo- 
renz) 


Racemic 

Radian measure of 
angle 

Radius 

Rod 

Regular 

Revolution 
Rhombohedral 
-Rhombie or ortho- 
rhombic 


R.M.S. Square root of mean 


r.p.m. 


square 
Revolutions per min- 
ute 


Entropy 
Stere 


- 
: 
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Scruple. Soluble 
_s.ap. Scruple, apotheca- 
or ¥. _ ries’ 
8 Second 
sat. or Saturated 
sat’d. ; 
sc, _. Seales 
S.E. Siemens unit 
sec or Second (mean solar 
sec. unless contrary is 
stated) 
sec Secant 
sec:t Arc or angle whose 
AAD LIEN secant is... 2. 
sech Hyperbolic secant 
sech-! Inverse hyperbolic 
; secant 
segm.* Segment 
sh. Short 
sin Sine |. 
sin-} Are or oe whose 
BING JAE Y\ <2. 
sinh Hyperbolic sine 
sinh- Inverse hyperbolic 
sine 
sl. Slightly 
sl. sol. Slightly soluble 
sm. Small 
sol. Solution. Soluble 
soln. Solution 
Sp. Specific 
specif. Specification 
sp. gr. Specific gravity 
sq. _ Square 
sq. ch. Square chain 
sq.ft. Square foot 
Sq. in, Square inch 
sq. mi. Square mile 
sq.rd. Square rod 
sq. yd. Square yard 
.std. Standard 
subl. Sublimes 
sym. Symmetrical 
7 Temperature on ab- 


solute C scale 


Te 


te 


V oro 


(v) 


Vv. 
Vn 
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Critical temperature 
absolute C 


Critical temperature 
C (above ice point) 

Metric ton 

Troy 


Time. Temperature 
C (above ice point) 
Tablets 


Tangent 


Are or angle whose 
tangent is. . 


Hyperbolic tangent 


Inverse hyperbolic 
tangent 


~ Temperature 


Tetragonal 


Ton 

Transition 
Triclinic 

Trigonal 

Trimetric 

Tensile strength 
Degrees Twaddell, 
‘hydrometer scale 


Ultimate 
Unsymmetrical 
United States of 
America. | Univer- 
sal system of lens 
apertures 

Volume 

Vide. See 
Indicating electrical 
units based on In- 
ternational ohm 
and_ International 
volt as defined’ by 
standard cell 


Very 
Volume. of. perfect 
gas (0°C, Ax) 
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ABBREVIATIONS AND SYMBOLS (Continued) 


ae yoliimnel Seg gram- | W ’ Electrical resistance 
mole of ideal gas at 
O°C and Ay Ww Water 

vel. or Velocity w Wien’s displacement 

veloc. ; constant 

vers Versed sine wh. White 

vert Vertical wt. Weight 

vise. Viscous | x | Absolute value of x 

vol. Volume yd. Yard 

volt. Volatilizes yel. Yellow 

%, 0; Critical volume, re- | YT- Year i 
duced volume % Atomic number 

a (Alpha)...... Degree of dissociation. Angle of optical 

rotation 
[ie.e cs. dees Specific rotatory power 
B (Betadosewsas Specific heat constant 


y (Gamma).....Strface tension. Ratio of ¢p/e,. Gamma 
magnetic units 


Ne Delta) enecnen Diffusion coefficient. Finite difference 

ADUe. ss pee ee Lnerementsor & 

6u(Delta)enr- aac Variation; as, 6 x; that is, the variation of x. 

e (Epsilon).....Dielectric constant. Electrode potential. 
Base of natural logarithms. 

En, €c...++.+....Hlectrode potential above that of normal 
hydrogen. of normal calomel, electrode 

n) (Eta)... 2tan Viscosity 

do, (Theta eyes Angle (plane). Angular displacement. Tem- 


perature C above ice point. 

« (Kappa)......Susceptibility (magnetic). Electrical (vol- 
ume) conductivity 

A Lambda).....Equivalent conductivity (electrical) 

\ (Lambda)....Wave-length. » 5890 =spectral line of wave- 
length =5890A 


Wel oe hoped as Wave-length of maximum monochromatic 
radiance of black-body at stated tempera- 
ture ; 

pw (Mu)ab. an. 2 Permeability (magnetic). Micron, Micro-, 
Molecular conductivity (electrical) 

Re hs ce ei ae Micromicron. Micromicro- 

Paty). V...o0 Frequency 

Diag ditty oe eee Rydberg’s fundamental frequency 
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Pxae Ei )mecwe.3 » The number 3.14159265+; the ratio of the 
circumference of a circle to its diameter, 
of a semicircle to its radius, and of the area 

a of a circle to the square of its radius. 
= (Sigma)......Summation of—commonly used to indicate 


the sum or summation of finite differences, 
and nearly like f. 


o« (Sigma)...... Stefan-Boltzmann constant 

io A ee Fluidity. Angle 

Me, (PBT) cise fa.) « Luminous flux 

Q (Omega)..... Ohm 

(ae Relative molecular magnetic rotatory power 


with reference to water 
w (Omega)..... Solid angle. Angular velocity 
Rae es. Specific magnetic rotatory power 
223 4) re Plus (sign of addition). Positive 
=. eee Minus (sign of subtraction). Negative 
255 = =) eee Plus: or minus (Minus or plus) Positive or. 
negative (Negative or positive) 
“a> ae Multiplied by. Sign of multiplication 
PP snicgere orem Multiplied by 
SS Oremess.....Livided by 
i. Ve Divided by 
= ea Equals, is equal to, as 


: Is to; the ratio Used to indicate geometrical proportion; as, 
of abae cad; 
: As; equals; ea franc toe or; gis xalio ot ata 
equals the ratio of c to d. 


ari. 3s; Is approximately equal to 
ee ta Sais Greater than. Above 
=... Se Less than. Below 
= eee Equal to or greater than, (greater than or 
equal to) 
pe erst sy Equal to or less than, (less than or equal to) 
MPT AO tae « Hibs ic Negative of <; a< 6 denotes that a is not 
. less than b 
SP OU Us Is not greater than; a}; a is not greater 
than b 
SRI SEAT EAIS) « process Is not equal to 
ee N02 704. ta Is not equal to 
Paar = .....: Approaches 
os Se Denoting equivalence in area or volume (In 
geometry) 
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Sh2 1O OME, _. Approximately equal to 

~.....,....,..Approximately equal to 

Ue ce etait The. difference between;—denoting a differ- 
ence between two quantities without de- 
signating the greater; as, a~b 

CHATS RRR SI Varies as; is proportional to 

oy ere Infinity. Indefinitely great. Infinite. Soluble 
in all proportions 

ores saps The continued product of numbers from one 
upward; the factorial; as 4!=|4 =1 X2 x3 xe 

SSIS, CA RE? HG Therefore. Hence. On this account 

ys SR a INS Because. Since 

See batinns ea Cena aks And so on 

met etn ee Is identical with. Is congruent with. 

0} ES ote Is a part of 

OTA tT Is similar to 

Cae er ER ACES hat Per cent... Per Hundred 

eh eee ee LOUEE Per thousand or 0.1% 

LA te Tee ee Angle 

[At a see aera Right angle 

PARR Tn cee tne Perpendicular to 

TPP ince) orepe ene Parallel to 

OL CP eas: Circle; Circumference; 360° 

Ay Aes ,.Are of a circle. Are 

Ae Ree te tae .. Triangle t 

Bata tansine 91 Square 

(tenn Seaton one Rectangle 

A ee a ee Square root 

A ev atreen cbt ane nth root | 

Bayi ore 2 Ur nth power of a 

EE EE a! The nth root of a.. The root of a quantity is 
denoted by a fractional index at the right 
hand side of the quantity and above it, . 
the denominator of the index expressing 
the degree of the root; as, ai, ai, at; 
that is, the square, cube, and fifth roots of a, 
respectively | 

Ey ET elay dul ecen Parentheses, brackets and braces. Quantities — 
enclosed by them to be taken together in ~ 
multiplying, dividing, ete. q 


f(x), F(x) or ¢(x) Functions of x 


AB srqulow, 16), 0s Length of line from A to B a 
1992 1 


: or f’ (x) 
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......Differential of x 


Derivative of y = f(x) with respect to x 


2. 
a or f” (x). ..Second derivative of y = f(x) with respect to x 


02 


Sielene! s,s! «ee ve, 6 0 


ee 


Partial derivative of z with respect to x 


...-Second partial derivative of z with respect 


to y and z 


....Integral; integral of;—denoting that the fol- 


lowing expression is to be integrated; as 
JS 2adx = x?; that is the integral of 2xdzx is 
z*. If integration is to be performed more 
than once for each time; for a number of 
times greater than 3, and index is commonly 
written at the right hand above; as f ™axdx™ 
that is, the mth integral of xdx”™. 


Denotes that the integral is to be taken be- 


tween the value 6 of the variable and its 
value a. 


Product; the continued product of all terms 


such as... 


A symbol for a quantic which has no numerical 


coefficients; as, (a,b,c,d it x,y) which denotes 
the quantie ax?+bx2y-+-cxy?+dy* 


Degree (arc or temperature) 
Minute of arc (sexagesimal). Foot. 


Second of are (sexagesimal). Inch. 


Indices placed above and at the right hand of 


quantities to denote that they are raised to 
powers whose degree is indicated by the 
figure; as, a}; that is, the first power of a; 
a?, the square, or second power, of a; a’, 
the cube, or third power of a; and the like. 
These signs are also often used to indicate 
the repetition of an operation; as, dx, d*zx, 
d‘x, etc., indicating ‘that the operation 
of differentiation. has been performed upon 
x two, three, four, etc., times. As used to 
indicate powers, they are often preceded by 
the negative sign to indicate the reciprocal 
of the corresponding power, or an inverse 
operation; as,.a-!,a-?, a7, a74, etc., which are 
1 


respectively equivalent to - vas : 


paler etc. 
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Abbreviations and symbols..........-.-:0e es ede eee cece eects 
‘Ss inorganic table.. 
OLPANIG LADIe Sed. lar ere ceases Sera hiers 
Aberration, chromatic, definition....... 2.6.0.2... 00s eeeeee . 
‘ spherical, definition. »... 0.2. 66. Sve ee eee ee ees 
Absolute density cf water at various temperatures.........--+++++-- 
2 humidity, definition.o.-.. - sr -.. 0c 7s sees re 1 
~ index of refraction for pure water... 2.2.0... 6.5 cece eee eee 
*f temperature, definition... ..- 2.5... 25-2000 cee eee eee 
" Unita; definitions o..:4 <tpbsjsw qed s Fog eats prs «+ <%= oe 3 
= BETO, AEH OD cp amie = Sis Se acidlel * metals hyo © oie er -«. 1688} 
Absorption coefficients for X and yrays....-...--+ +++ ++seeeeee 1473-1478 
zy Lambert's law, equation... .. eee ee tee eee Rotate 709 
Of BOUNG< icf o< Ga,0 ob uefa opr Se © conta > : 
Absorptive power, definition. .. 
Accelerated motion, equations...........- 
Acceleration, definition... 0.0.0 cee 0+ ede somes hs 





“a 


bs = aie ee at any latitude and elevation, equatio 

s iy be “y definition. «0.4 5s. dasaee So ee ‘ 

= units and conversion factors.........-..++++8++05% 

Acetic acid, specific gravity of aqueous solutions...........---- 

Acetyl value for oils, fats and waxes......-..+--++++-. , 33a . 

Achromatic, definition. ........-..2-2+..0+--- tos > = op ae Se 

Acid and alkali burns, treatment of......-..-.----.+-00++eeeeu> Shei y 

 definitionsa.i¢. +: fens? BF eve vasah © inn aye "Fit, *eab eee gud Sgt «© 

dilution by volume... ...@- cece terest re s+ Onna eee 3 

proof wood stain. ....... 65 eee eee tee rete tee eee eee nes 1906 

‘value for oils, fats and waxes 796-798 

value of reain#.. 20. 0. 22 ODE, CODER no eestainten ais 800. 

Acidic constituents, detection of... 879-883 

Acids, optical rotation of.........--+:-++-:++3-> 1665 
“" standard solutions for volumetric analysis ss 

Action, definition: 2) ..205. 5 SEES. om a le ND. 6 oa 5 oes ie were 

% units and conversion factors... .....5- 600s be eee eee eee eee 

Active maas, definition, eco.speie-e lyn ed + et omit cagl 2 =e ees 1669 

Adhesives.and cements... 02. -fcc ses ce cece tec e tame es O05 ele sme 1895-1898 

Adiabatic, definition. ......00 20 Fe debe eee c ee eee eee e ee cee ee ee 1688 
Adsorption, definition......... 0.550 e ee ee ect te ete tee eee ees 
Air columns, frequency of vibration, equations...........----++-+++- 
dry, density Of......0cccccs ese secs esc t setts we we Weta 

‘ spark spectrum of........--;- ab eb lcvaris Ri be FO. -ero 1602, 1603 

“ table for computation of density of moist...........+++++++ 1201-1205 

Albedo or diffused reflection for various substances..........+-++-++-++ 63. 
Albumen, specific gravity of aqueous solutions.......-..-.2-+++s5+> 

Alcohol and water solutions, freezing point........-...++++-++05 

~ density at various temperatures....-. 266-4 s0+ eee esses ee ees 1195 

= ethyl, specific gravity of aqueous solutions.........- 

ad methyl and ethyl, refractometer readings of aqueous olutions 1186 

zB 4 specific gravity of aqueous solutions.......... 

ts water mixtures, boiling point of...........4--+6 <0 ene 

Algebra, formulae. /ii... ccc c cece cccn conse eewaseccrsesbeae 


Alkali burns, treatment of.... 












‘group, analysis of........... 
5 Alkaline earth group, analysis of 

Alkalis, standard solutions for volumetric analysis................ 891, 892 
- Allowable carrying capacities for copper wire................4. 1439; 1950 
Alloys and various solids, specific heat of....................4. 1281, 1282 
; “composition and physical properties of..............00.00. 820-829 
density Of... --. eee e eee terete eee eee 820-829; 1191, 1192 
5. MEN OIEIM ES POINEB OL. 5. a0 < ce wnie se BOI TE, SRT. 820-829 
“thermal expansion coefficient of............. 00.00. eee eee 820-829 
Alpha rays.......-+++--- Pate endo favs PUN Oe tHdd WWW Ok we ao sa aie 1470 
Alternating current, equations... 0.0.0.0. 6 fee 1697 
Altitudes with the barometer, equations.......... 50.0: e eee eee ees ' 1673 
Aluminum and iron group, separation of........... 0.06 eee eee ee eee 875 
chloride, specific gravity of aqueous solutions........ 1046, 1047 
sa group, analysis of........... 6.66 e es cee eee eee eee 876 
- sulfate, specific gravity of aqueous solutions......... 1048-1050 
e wire, table, cross-section, mass, resistance........... 1957, 1958 
American experience mortality table..........0 2-0. e eee eee eee eee 243 
Amino acids, composition Of ..... 6.66. eee os SNR 956 
d. Prmeproperties,of 0s iH SEROUS, OE IETS Ro 957-963 
pind PP vagiubiiities Of, In Water... 6.0 soca kee PAA BOE. 960, 961 
rs rs ae. ‘  -alcohol mixtures... J. .)0).000. 961-963 
“. specific rotations Of......66 6. eee eect eee eet w eels 958-960 
onia, solubility in water... 6666 es 938 
ss Epeciae gravity of aqueous Bolutions +... < FOTN OL » 1051 
mt thermodynamic properties of.......--..-.... 0050005 1380-1383 
amonium chloride, specific gravity of aqueous solutions........... 1055 
ras’ droxide, “ “4 “: “ Sela URS, . 1052 
by nitrate, x Wg * a SIDES. RII 1055-1057 
“sf sulfate, § “ . He “ a ths. LOS, 1059, 
Amount at compound interest, Forma sch stay sus 22 ae eis SO 198 
i gone She s M4 CE DIO io ior cece rete EAE OS aie tater oe 200-207 
a for year of p deposits of 1/p, p times per year.............. 242 
Ampere, unit of electric current, definition................-.55.-555 1699 
WMspnlitude, definition... 20.06.0006 be eee eT ILIA oe ee 1674 

a ysis, scheme for qualitative...... 2.6.06: sees eee eee eee eee 873-883 
‘ “* standard solutions for volumetric..............0.000 00% 890-893 
Analytical geometry...... Re COre Gore Sane censor ror boro uke 301,302 

¥ BOAGENUS, OFZATIC 6.0.5 5 0.0.4 oWinm esa sncie coin ne epee ss teaee 895-898 
9 TSS GSTS Se eS 1674 
: ™ units and conversion factors........0...-2.0se eben 1732-1748 
oe Bok, Mbeble iss 5 65 ace ee sete MANES CTY UBT TAs 5 1731 
Angular acceleration, definition, SQUAMEONS eh MILT IIS RII. ae 1674 
«aperture, definition... 0.0. ... cece ete e erect ee eee t eens 1709 
43 harmonic motion, definition........... 52.0.0 eee eee eee eee 1674 
-% _momentum, definition, equation.............. 60 sees eines 1674 
* "radius of halos and rainbowS.........-.6.e dees eee eeeee 1978 
velocity, definition, equation. +...... 060s eee eee e eee eres 1675 
Annuity, amount of, formula........ se. ee eee eee eee eee eee es 198 
FY ue BOR LaLa, cataher IOUS « ene EEL MaIE Sw 6 See Bisa nies 
present value of, formula........+..e ee eee renee eee eens 
mt "ee **: table essa... «Wile 

*{ whose present value is 1, formula.........----.+++s++s52% 

- M8 ad _ #0 A StPtsle, OSes SGA WRC OA NZ 
Annulus, are of........ aie arei'eTe ere prateverate A ORTETS EN RE, AU RCOPIPENS 1a, TSR 1 
Antidotes of poisons. .......eeeece rece es ee enter tence rece eeeee Xv, XVi 
Anti-freeze solutions, percentage composition of..........---.e.00+5 1306 
‘Antilogarithms, four-place.............0525+ee serene Bid jnaies.: 14, 15 

_ Aperture of objectives, angular, definition. ....... 05.0. 550 cece eee 1709 
“- Apothecaries’ fluid measure, units, table.......-...5+e esse sees ee ee 1726 
* weight, units of mass, table.......-. 02.055 -ses5 05> 1730 
Approximations, formulae.........s.e eee eect terete tees 278 
Aqua ammonia, specific gravity of aqueous BOUGIODEs «agi ns ain 1053, 1054 
Aqueous glycerol solutions for calibration, WIBCOBILY Ofe. 2... sms 4p 1237 

MY solutions, diffusion Of........0..e2e reeset settee tt eee 1238 

‘3 vie lowering of freezing point............--++:- 1296, 1297 
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FOR meatal 
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CHEMICAL LABORATORIES =)" 


We carry in stock and have available for prompt 
shipment the products of the recognized manufacturers 
of ‘pial wee 

C. P. and Technical Chemicals 


Rubber Goods Porcelainware 


Balances Filter Paper 
Glassware Microscopes 


Electrical Laboratory Equipment 


Illustrations and descriptions will be found in cata- 
log ““D’”’, a copy of which will be sent free upon request 
to Teachers or Professors of Chemistry and Professional 
Chemists. 


The items illustrated on the succeeding pages are 
taken from catalog ““D”. Prices given are subject to 
change without notice and are all F. O. B. Cleveland, 
Ohio. 


THE CHEMICAL RUBBER CO, 


WEST 112th ST. AND LOCUST AVENUE 
CLEVELAND, O. 


HANDBOOK OF CHEMISTRY AND PHYSICS 





Rubber Laboratory Aprons 
These aprons.are all cut 46” long and 36” wide, an ample 
length to protect one’s clothing. They are cut to fit the body 


and in no way hamper the movements of the wearer. 


No. 160 APRONS—Black Rubber, recommended espe- 
cially for high school work, but giving splendid satisfaction 


under harder usage. Grade 1290. Per Dozen..... 6.60 


HANDBOOK OF CHEMISTRY AND PHYSICS 


No. 164 APRONS—Black Rubber. Heavier than No. 160. 
Our most popular number. Excellent for general use. 
Grade 1230. 

Per Dozen y...) pe aba nl oe ee 7.80 


No. 168 APRONS—White Rubber. Used wherever ex- 
treme cleanliness and neatness are required. Grade 1260. 
Per Dozen. . 4,2 \VGggtes.\) -0 4 ee. ee 8.40 


No. 172 APRONS—Red Rubber. An unusually service- 


able apron. Grade 1215. 
Per Dozen. ... {97.6 G28 BeGeem 0.0... eee 8.40 


No. 176 APRONS—Heavy Black Rubber. Will with- 
stand the hardest usage. Grade 1000. 
Per Dozen 


Rubber Laboratory Sleeves 


Sleeves, to match Nos. 140-146 Aprons, are long and roomy. 
They are made with elastic ends which i insure a snug fit and 
yet allow them to be easily and quickly removed. 


No. 161 SLEEVES—Grade 1290. Per Dozen....... 1.80 
No. 165 SLEEVES—Grade 1230. Also recommended fer 

use with Aprons—Grade 1000. Per Dozen........ 1.80 
No. 169 SLEEVES—Grade 1260. Per Dozen....... 1.80 


No. 173 SLEEVES—Grade 1215. Per Dozen....... 1.80 
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Rubber Tubing 


Tubing designed for ordinary purposes will not serve the 
requirements of the laboratory. The following grades of 
- tubing, made according to our own specifications are noted 
’ for their long wearing qualities, flexibility, and elasticity. 
Grade 9910 RUBBER TUBING—White Wrapped Light 
Wall, carefully made of the best materialsgand finished 
in a superior manner. For general laboratory use. 


Inside diam. in.. 1 fs 4 os 3 
Wall, in yp See 28S Oe ar i 1s i ar 
Approx. ft. per Ib. 65 GeSb2e 24 ko. 14 eso 
Pere per tb.....5....... -4.00 1.75 1.05 1.00 .80 
Bmereigte. 17. Vo. ee. o eat 3 1 
tr. ..~. ease... 4 2 ex ey 
Approx. noe Perel Dasher - so... 5 4 3 2 
BMMEIEEVIDS:.. avis nivel a... 0. —.<80)) °° SO" sam 


Grade 9912 RUBBER TUBING—White Wrapped Pres- 
sure Tubing, Heavy Wall, of the same composition as 
Grade 423. Recommended especially for burner con- 


nections. 
BeoMIOM. IN-.ww es. eet ce ele, 2 ts i 
Wall, i Lo AALS SE CUMS Oe Se er ar Sr 
Memo. teeperlbie.. 32 16 11 
MEET ED. oe ee ., 1.20 1.00 .80 
ES CEG 11 Oe a ts 3 
Meret Sueur. fe. Coe } i 
ppLo xtra perdby. we hes se) Bs SY, 8 7 
BeAr ID... 0s. ET ae coe ot 80 —-.80 


> 


bat aes oo 
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Grade 9914 RUBBER TUBING —Pure Gum Red Anti 
mony, of the finest selected crude rubber treated by > the 
most improved methods. ; 


Inside diam. inti'..ceeur meester 4 ts #5 
Wall,,in,... ; . dss caeerene as arae or oe ae 
Approx. ft. peslbcce. cycemena eee ad 96 48 30 
Price ‘per [bey lage etn a ae 4.8) 240 1.45 
Inside diamine, taueeuie- cee oe ts 3 hl 
Weall,- in. A ei-Noietters cleats aint aaa er er a 
Approx: €teper oe terraces one oe 20 10% 588: 
Price petlbe= 2 es ae 1.20 1.00 4.08 


Grade 9920 RUBBER TUBING—Black Pure Gum. 
The best for general ie cae use. 





Inside diam. in.. re | i Ee oe rs Jats 
gt A Ld Bae aie Se Se vr or a, Meee 
Approx. ft. per Jb....... 130 70 57 40 25 
Price per Ib... . oarcamen 5.60. 4.00 3.50 2,50 2.00 , 
Inside diam. in......... 3 3 § 2 1 
Walk tin... apy: age ree ar wt 4 eo tr 
Approx. ft. per Ib.,..... 18 11 8 6 eyo 
Price per lb.. : 1150.) .1.50),,;7 50D 





Pure Crepe Gum Rubber Stoppers 
These rubbers\ stoppers are made from Pure Crepe Gum}' full 


floating stock, non-blooming, and heat resisting. Have a specific ; 


gravity of 9718. Do not contain any fillers or adulterants. 
Based on longer life, freedom from hardening, better fit to the 


outlet and infrequent replacement, they represent a marked ° 


advance in the manufacture of Rubber Stoppers. A bomb test 
equivalent to five years exposure to atmospheric conditions, 
shows little or no change in quality. Manufactured in sizes 00 
to 13. Compared to ordinary stoppers, you receive, approximately 
25% more to the pound. Upon request we will send you a table 
showing a complete range of sizes and the numberof ‘rubber 
stoppers you receive per pound, as compared to the ordinary 
stopper. Sample will be Bt furnished gratis. 


Price — $1.00 per lb. 
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